ISSN: 2221-1055
E-ISSN: 2413-2322

HarionanibHUI HayKOBUM LEHTP «[HCTUTYT arpapHOi eKOHOMIiKN»
TOB «HaykoBi skypHaJ/Imn»

EKOHOMIKA AlK

HaykoBo-BUpOOHUYUI sKypHAT

3acHoBanuil y 1994 pori
Bunyckaerbcs 6 pasiB Ha pik

Tom 32, Ne 1

Kuis - 2025



ISSN: 2221-1055
E-ISSN: 2413-2322

CniB3acHOBHHUKHU:
HarmionanmsHuii HayKOBUH MEHTP «IHCTUTYT arpapHOi eKOHOMIKI»,
TOB «HaykoBsi sKypHaJIm»

Pik 3acnyBanH:a: 1994

Peromendosarno 0o 0pyky ma nouiupeHms
uepe3 mepesicy Inmeprem Buenorw padoio
HauyionanbHoz2o Haykoeozo uenmpy «IHcmumym azpapHoi eKOHOMIKU»
(npomokon Ne 3 8id 4 atomozo 2025 p.)

Pimmenna HanionanbsHOT pagu Ykpaiau
3 IUTaHb TeJe0aueHHs i pagiomoBaeHHs Ne 1498,
mpoTokoJ Ne 15 Binm 09.05.2024.
InenTudikarop menia — R30-04656.

JKypuaa Bxoauts 10 Ilepesiky HaykoBUX (DaxOBUX BHAAHb YKPaiHH
Kateropis «b». CnenianbaocTi: 051 «EkoHOMiKa», 071 «O0JIiK i OTTOmaTKYBaHHSI»,
072 «®inancy, 6aHKiBCbKa CIpaBa Ta CTpaxyBaHHs», 073 «MeHeI:KMeHT»,
076 «[lignpueMHULITBO, TOPTiBJIsA TA OipsKOBA MisIIBHICTB»

(Haka3 MiHicTepcTBa ocBiTH i Hayku YKpainu Bif 11 jimnasa 2019 p. Ne 975)

JKypHau nipeicTaBJ/IeHO y Mi>KHapOAHUX HAYKOMETPUYHHX 0a3ax JaHMX,
peno3uTapisx Ta nourykoBux cucremax: Google Scholar, ®axosi Buganus Ykpainu, HanionasnsHa
6iburioTexa Ykpainu imeHi B. I. Beprancwskoro, Crossref, AGRIS, German Union Catalogue of Serials,

Econlit, ECONBIZ, UCSB Library, ZBW, WorldCat, JournalFinder, EZB, Litmaps, Ulrichsweb Global Serials
Directory, InfoDase, PBN, UBL, DOAJ, TIB, I20R, BASE, ERIH PLUS, EBSCO, Open Ukrainian Citation
Index, EuroPub, Dimensions, University of Oslo Library, University of Hull Library, Search Oxford Libraries
Online, European University Institute, Cambridge University Library, Scopus

Appeca penaxkiii:
HanionaynbpHuit HayKoOBU IeHTP «[HCTUTYT arpapHOi eKOHOMIiKI»
03127, Bys1. [epoiB O6oponwy, 10, M. Kuis, Ykpaina
E-mail: info@eapk.com.ua
https://eapk.com.ua/uk


https://eapk.com.ua/uk

ISSN: 2221-1055
E-ISSN: 2413-2322

National Scientific Centre “Institute of Agrarian Economics”
LLC “Scientific Journals”

EKONOMIKA APK

Scientific and Production Journal

Founded in 1994
Published six times per year

Volume 32, No. 1

Kyiv -2025



ISSN: 2221-1055
E-ISSN: 2413-2322

Co-founders:
National Scientific Centre “Institute of Agrarian Economics”,
LLC “Scientific Journals”

Year of foundation: 1994

Recommended for printing and distribution
via the Internet by the Academic Council
of National Scientific Center “Institute of Agrarian Economics”
(Minutes No. 3 of February 4, 2025)

Decision of the National Council
of Television and Radio Broadcasting of Ukraine No. 1498,
Minutes No. 15, dated 09.05.2024.
Media identifier — R30-04656.

Journal is included in the List of Scientific professional publications of Ukraine
Category “B”. Specialties: 0311 — Economics, 0411 — Accounting and Taxation, 0412 — Finance, Banking and
Insurance, 0413 — Management and Administration, 0416 — Wholesale and Retail Sales
(order of the Ministry of Education and Science of Ukraine of July 11, 2019, No. 975)

Journal is presented international scientometric databases, repositories
and scientific systems: Google Scholar, Professional publications of Ukraine, Vernadsky National Library
of Ukraine, Crossref, AGRIS, German Union Catalogue of Serials, Econlit, ECONBIZ, UCSB Library, ZBW,
WorldCat, JournalFinder, EZB, Litmaps, Ulrichsweb Global Serials Directory, InfoDase, PBN, UBL, DOA]J,
TIB, I20R, BASE, ERIH PLUS, EBSCO, Open Ukrainian Citation Index, EuroPub, Dimensions, University
of Oslo Library, University of Hull Library, Search Oxford Libraries Online, European University Institute,
Cambridge University Library, Scopus

Editors office address:
National Scientific Centre “Institute of Agrarian Economics”
03127, 10 Heroiv Oborony Str., Kyiv, Ukraine
E-mail: info@eapk.com.ua
https://eapk.com.ua/en


https://eapk.com.ua/en

EKOHOMIKA AMNK Tom 32, No 1

PepakuinHa Konerisa

ToroBHMIA peakTOp OJgbra XogakiBcbka — JOKTOP €eKOHOMIYHUX HaYK, IIpodecop, 4ieH-KOpeCIOHIeHT
HamionanpHoi akagemil arpapHuX HayK YKpaiHHM, 3acTYIIHUK [OHUpPeKTopa 3
HayKOBO-IIPOEKTHOI poboTy, HarionaabHAM HAYKOBUH IEHTP «[HCTUTYT arpapHOi
eKOHOMIiKM», YKpaiHa

3acCTyIIHUK rOJIOBHOI'O
peaakTopa Jleonix MeJIbHHK — JOKTOP €KOHOMIYHUX HayK, Ipodecop, 3aBigyBau Kadenpu,
nupeKTop HayKoBO-40C/IiTHOTO iIHCTATYTY eKOHOMiKM po3BUTKY MOH VYkpainu ta
HAH Vkpainu, CyMCbKUH lepsKaBHUN YHiIBepCUTeT, YKpaiHa

HaunionayisHi 4jieHu peaKoJierii

HOpiit Janbko JIIOKTOp eKOHOMIYHHX HayK, npodecop, npopekrop, CyMcbKUil HaljoHaJbHUN
arpapHuil yHiBepcuTeT, YKpaiHa

Banepiii JKyk JIOKTOpP €eKOHOMiYHHX HayK, podecop, akageMik HarioHaabHOT akagemil arpapHux
HayK YKpaiHW, TOJIOBHUH HayKOBHUU cHiBpoOITHMK, HamioHa/JbHUI HayKOBUH
LeHTp «[HCTUTYT arpapHOl eKOHOMIKHW», YKpaiHa

Jleca 3abypanHa JOKTOp €eKOHOMIYHMX HayK, Ipodecop, uJeH-KopeclnoHAeHT HamioHaabHOI
axkajeMii arpapHux Hayk YKpainy, npodecop kadenpu, HanionansHuil yHiBepcuteT
GiopecypciB i TpupoOIOKOPUCTYBAHHSA YKpaiHu, YKpaina

Ouiexcanap 3axapuyk IIOKTOp €eKOHOMIYHMX HayK, mOpodecop, 3aBigyBau Bigginy, HamionanpHUi
HAyKOBUM IIeHTP «[HCTUTYT arpapHOi eKOHOMIKI», YKpaiHa

Birauniii 3iHoBUyK JIIOKTOp €KOHOMIYHUX HayK, Ipodecop, 3aBimyBau kadenpu, Ilosmicbxkuii
HaIioHAJIBHUH YHiBEPCHUTET, YKpaiHa

IOpiii JIynneHko JIOKTOP €eKOHOMiYHUX HayK, podecop, akageMik HarjioHanbHOI akageMil arpapHUxX
HayK YKpainu, nupektop, HaunioHanpHuil HaykOBHUI IeHTP «IHCTUTYT arpapHOl
€KOHOMiKM», YKpaiHa

Ousra OpJioBa-Kypuiiosa JIOKTOp €EKOHOMIYHUX HayK, MOIEHT, BUKOHYBa4Y 000B'A3KIiB 3aBigyBavya Kadenpw,
JlyranchKuil HallioHAJILHUM arpapHUuil yHiBepcUTeT, YKpaiHa

Muxkoua ITyrauos JIOKTOP eKOHOMIUYHUX HayK, Ipodecop, akaaeMik HanionaibHoT akagemii arpapHux
HayK YKpaiHH, 3aCTYIIHUK AUpeKTopa, HalionanbHMil HAyKOBUH eHTp «[HCTUTYT
arpapHOi eKOHOMIKH», YKpaiHa

Mukosa CHueBChbKU JIIOKTOp €eKOHOMiUYHHX HayK, Ipodecop, akaneMik, akageMik-cekperap BigaieHHs
HarionanpHoi akaseMii arpapHuX HayK YKpaiHu, YKpaiHa

Muxaiiiio XBecuk JIIOKTOp €KOHOMIYHUX HayK, npodecop, akagemik HamjonanbHol axagemii
arpapHMUX HayK YKpaiHW, JUpeKTop, llepskaBHa ycraHoBa «[HCTUTYT €KOHOMIKHU
NPUPOJOKOPUCTYBAHHSI Ta CTAI0ro po3BUTKY HarmjonanbHoi akamemili Hayk
Ykpainn», Ykpaina

B’siueciias lllebanin JIIOKTOp TEeXHIYHMX HayK, Ipodecop, akanemik HamionanbHol akanemii arpapHux
HayK YKpaiHu, peKTop, MHUKoJIaIBCbKUI HalliOHAJIBHUI arpapHUil yHiBepCHUTET,
Ykpaina

Ouaexcanap HINUKyIAK IIOKTOp E€KOHOMIYHMX HayK, mOpodecop, UYaeH-KOpecrnoHJeHT HamioHaabHOL

akajeMii arpapHUX HayK YKpaiHW, yuyeHHH cekperap, HarioHajbHUI HayKOBUM
1eHTp «[HCTUTYT arpapHoOl eKOHOMIKW», YKpaiHa




EKOHOMIKA AlNK Tom 32, No 1

Mi:kHapoHi YJIeHU peaKoJIerii
IITedan Boiinens JIOKTOpP eKOHOMIUYHUX HayK, mpodecop, [Ipumopcekuii yHiBepcuret, Ci0BeHist

Baapucaas BasieHTHHOB JIOKTOP EKOHOMIYHHX HayK, Ipodecop, JIeHOHII-IHCTUTYT arpapHOTr0 PO3BUTKY B
KpaiHax 3 epexiiHoI0 eKoHOMiKoIo, HiMeuunHa

Inna I'puiosa IIOKTOP eKOHOMIYHMX HayK, mpodecop, LITH3yCbKMil MenarorivHuil YHIBEpCUTET,
Kuraii

I'puropioc JI. Kipiakomymnoc IoKTop dinocodii, paxiBerb 3 BUK/IAJaHHA Ta JOCTiIKeHb, [[Iko/1a e1eKTPpOTeXHIKI
Ta KOMII'IoTepHoO] ilkeHepil, HanionaapHUH TexHiYHUH yHiBepcuTeT AdiH, I'pemnis

Harasns Jlame JIOKTOP EKOHOMIYHUX HayK, Ipodecop, PU3bKU TeXHIYHUI YHiIBEpCUTeT, JIaTBis

IIBi Jlepman JIOKTOp €KOHOMIYHUX HayK, Ipodecop, €Bpelicbkuil yHiBepcuteT B €pycanumi,
I3pains

Paca MeaHikieHe JIOKTOP COLiaJIbHUX HAYK, JUPEKTOP IHCTUTYTy €KOHOMIKU Ta PO3BUTKY CLJIBCBKUX

TEPUTOPi JIMTOBCHKOTO IEHTPY COIjaIbHUX HAyK, 3aCTYIIHUK JUPEKTOpa,
JINTOBCHKUH LIEHTP COllia/IbHUX HAYK, JINTBa

Impe ®epte IoKTOp (histocodii, IleHTp ekOHOMIYHUX i peTiOHAIbHUX AOC/iKeHb, YTOpIIUHA

Anpxeii Hesik opauHapHUl mpodecop 3a chemiagbHicTIO «EkoHOMiKa», BapiiaBchbKuit
yuiBepcurer, [ToJibina




EKONOMIKA APK

Editorial Board

Editor-in-Chief

Deputy Editor-in-Chief

Volume 32, No. 1

Olga Khodakivska — Doctor of Economics, Professor, Corresponding Member of the
National Academy of Agrarian Sciences of Ukraine, Deputy Director for Research and
Project Work, National Scientific Centre “Institute of Agrarian Economics”, Ukraine

Leonid Melnyk - Doctor of Economics, Professor, Head of the Department, Director
of the Research Institute of Development Economics of the Ministry of Education
and Science of Ukraine and the National Academy of Sciences of Ukraine, Sumy State
University, Ukraine

National Members of the Editorial Board

Yuriy Danko

Mykhailo Khvesyk

Yurii Lupenko

Olga Orlova-Kurilova

Mykola Pugachov

Vyacheslav Shebanin

Oleksandr Shpykuliak

Mykola Sychevskiy

Lesia Zaburanna

Oleksandr Zakharchuk

Valerii Zhuk

Vitaly Zinovchuk

Doctor of Economics, Professor, Vice-Rector, Sumy National Agrarian University,
Ukraine

Doctor of Economics, Professor, Academician of the National Academy of Agrarian
Sciences of Ukraine, Director, State Institution “Institute of Environmental
Economics and Sustainable Development of the National Academy of Sciences of
Ukraine”, Ukraine

Doctor of Economics, Professor, Academician of the National Academy of Agrarian
Sciences of Ukraine, Director, National Scientific Centre “Institute of Agrarian
Economics”, Ukraine

Doctor of Economics, Associate Professor, Acting Head of the Department, Luhansk
National Agrarian University, Ukraine

Doctor of Economics, Professor, Academician of the National Academy of Agrarian
Sciences of Ukraine, Deputy Director, National Scientific Centre “Institute of Agrarian
Economics”, Ukraine

Doctor of Technical Sciences, Professor, Academician of the National Academy of
Agrarian Sciences of Ukraine, Rector, Mykolaiv National Agrarian University, Ukraine

Doctor of Economics, Professor, Corresponding Member of the National Academy
of Agrarian Sciences of Ukraine, Scientific Secretary, National Scientific Centre
“Institute of Agrarian Economics”, Ukraine

Doctor of Economics, Professor, Academician, Academician-Secretary of the
Department of National Academy of Agrarian Sciences of Ukraine, Ukraine

Doctor of Economics, Professor, Corresponding Member of the National Academy
of Agrarian Sciences of Ukraine, Professor of the Department, National University of
Life and Environmental Sciences of Ukraine, Ukraine

Doctor of Economics, Professor, Head of the Department, National Scientific Centre
“Institute of Agrarian Economics”, Ukraine

Doctor of Economics, Professor, Academician of the National Academy of Agrarian
Sciences of Ukraine, Chief Researcher, National Scientific Centre “Institute of
Agrarian Economics”, Ukraine

Doctor of Economics, Professor, Head of the Department, Polissia National
University, Ukraine



EKONOMIKA APK Volume 32, No. 1

International Members of the Editorial Board

Stefan Bojnec
Andrzej Cieslik
Imre Fert6
Inna Gryshova

Grigorios L. Kyriakopoulos

Natalja Lace
Zvi Lerman

Rasa Melnikiene

Vladislav Valentinov

Doctor of Economics, Professor, University of Primorska, Slovenia

Professor Ordinarius in the Specialty "Economics", University of Warsaw, Poland
Doctor of Philosophy, Centre for Economic and Regional Studies, Hungary
Doctor of Economics, Professor, Jiangsu Pedagogical University, China

Doctor of Philosophy, Teaching and Research Specialist, School of Electrical and
Computer Engineering, National Technical University of Athens, Greece

Doctor of Economics, Professor, Riga Technical University, Latvia

Doctor of Economics, Professor, Hebrew University of Jerusalem, Israel

Doctor of Social Sciences, Director of the Institute of Economics and Rural
Development of the Lithuanian Centre for Social Sciences, Deputy Director,

Lithuanian Centre for Social Sciences, Lithuania

Doctor of Economics, Professor, Leibniz-Institute for Agrarian Development in
Countries in Transition, Germany



3MICT /CONTENTS

10. JlonaruHcbKuit, M. IymeHok, O. IlInukyask, /. lllexenxo, 1. Hemimx

OpranisaniiiHo-eKOHOMIYHa aJanTalliss Majux arpapHUX TiAIPUEMCTB

JI0 IHCTUTYI[IHHUX 3MIiH B YMOBAX BOEHHOTO HACY ...uveuveuveuteuerrensensentersententestesessessesensestestesessessensensentesessessessessensensenseneesessenses 10
Yu. Lopatynskyi, M. Humeniuk, O. Shpykuliak, D. Shelenko, D. Nemish

Organisational and economic adaptation of small agricultural enterprises

to institutional changes in Wartime CONAItIONS ..........couioiiiiiririreeee ettt ettt be bt e b b sees 10

0. 3axapuyk, O. BumnneBenbka, f1. Hasponpkuii, B. Kongpartiok

IHBeCTUIITHO-IHHOBAIIHHUY PO3BUTOK HACIHHUIITBA YKpaiHU

B YMOBaX BCTYIY B EBPOIEHCHKIUI COIOB ....ueruiruititeteteuteuieueetestentestestestestesessessestetestestssessessesententeseesessessessensensentenessessensen 20
0. Zakharchuk, O. Vyshnevetska, Ya. Navrotskyi, V. Kondratyuk

Investment and innovation development of seed production in Ukraine

in the context of accession to the EUTrOPean UNION.......cc.ccuiieiriririenienieieteesiestestetetetesestestessessete e ssessessessessessensenessessenses 20

B. Mamuyp, B. Ocenskuii, 0. Binsascbka, I. Ymanuis, B. Binsascbkuii

Crpareriuti HaPsIMU PO3BUTKY aTPOOISHECY B YKPATHI . .ceueeuierirririreieteiisiestestetetee sttt et ettt sse e st svesnens 33
V. Mamchur, V. Osetskyi, Yu. Biliavska, H. Umantsiv, V. Biliavskyi
Strategic vectors of agribusiness development in UKIAINE.........c.coivirierieirinininieieieesesieseesieste ettt ssessens 33

A. YukypkoBa, H. IlokoTHIIbCBKA, E. [Io0poBosbCchKa, JI. YopHo0Oaii, O. [TaapHiOK

MapKeTHHIOBUH MOHITOPUHT SIK iHCTPYMEHT OLIiHKM KOHKYPEHTOCIIPOMOYKHOCT] MiATIPUEMCTB

Xap4OBOI IPOMHUCJIOBOCTI B arPOIIPOMUCTOBOMY KOMIITIEKCL. c.eveuvivirententeierstnsententetetestesessessesseteteseesessessessensenseneesessenses 47
A. Chykurkova, N. Pokotylska, E. Dobrovolska, L. Chornobai, O. Patsarniuk

Marketing monitoring as a tool for assessing the competitiveness

of food industry enterprises in the agro-industrial COMPIEX........ccccvirierieiririninerieteeestesereree ettt sbens 47

C. I[TaBaiok, I. [looepesxens, T. KpaBuenko, H. Mipomikina

BruiuB arpapHOro CEKTOpa EKOHOMIKY Ha CTAJINI PO3BUTOK CiJIbCHKUX TEPUTOPIATBHUX FPOMA ...eveverervnrrereneaenennes 59
S. Pavliuk, H. Poberezhets, T. Kravchenko, N. Miroshkina
The impact of the agricultural sector on the sustainable development of rural territorial communities.........c..ccceueue.... 59

H. Cipenko, O. MesibHEK, O. Bognap, K. Mikynsak, B. Cniak

[Tudposisartis ¢piHaHCOBOI AisIJIBHOCTI arpapHOro CEKTOPY B YMOBAX BOEHHOTO CTAHY ....cveuveueeutererrenrenseseseeeseesessensens 70
N. Sirenko, O. Melnyk, O. Bodnar, K. Mikuliak, V. Spivak
Digitalisation of financial activities of the agricultural sector under martial Jaw............ccccoeeeniiiniiniinnicneccceen 70

0. Ille6anina, C. Tuienko, O. [TapxomeHko, I. Xuibko, B. Kpaiiniit

3acToCyBaHHA HITYYHOT'O iHTeJIEKTY AJ1A MiJBUIIeHHS eKOHOMIYHOI e()eKTUBHOCTI

yIpaBJIiHHA 3€MJIEKOPUCTYBAHHAM B arPONPOMUCIOBOMY KOMIIIEKC ...uvuviuiiiiiiciiiiciiiiecieicic ettt 82
0. Shebanina, S. Tyshchenko, O. Parkhomenkao, I. Khylko, V. Krainii

Application of artificial intelligence to improve the economic efficiency

of land use management in the agriCUltUTAl SECTOT ......c..ccuivviiririiririirieiete ettt sttt ettt b e s bt et eae b sbens 82



Received: 16.08.2024. Revised: 15.12.2024. Accepted: 04.02.2025.

®

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

UDC 631.15

Organisational and economic adaptation of small agricultural
enterprises to institutional changes in wartime conditions

Yurii Lopatynskyi

Doctor of Economics, Professor

Yuriy Fedkovych Chernivtsi National University
58012, 2 Cathedralna Str., Chernivtsi, Ukraine
https://orcid.org/0000-0002-9125-7818

Mariana Humeniuk®

PhD in Economics, Associate Professor

Pre-Carpathian State Agricultural Experimental Station of the Institute

of Agriculture of the Carpathian Region of the National Academy of Agrarian Sciences of Ukraine
76000, 21-A Stepan Bandera Str., Ivano-Frankivsk, Ukraine

https://orcid.org/0000-0001-8420-9730

Oleksandr Shpykuliak

Doctor of Economics, Professor

National Scientific Centre “Institute of Agrarian Economics”
03127, 10 Heroiv Oborony Str., Kyiv, Ukraine
https://orcid.org/0000-0001-5257-5517

Diana Shelenko

Doctor of Economics, Professor

Vasyl Stefanyk Precarpathian National University
76010, 57 Shevchenko Str., lvano-Frankivsk, Ukraine
https://orcid.org/0000-0002-9214-7258

Dmytro Nemish

PhD in Economics, Senior Researcher

Pre-Carpathian State Agricultural Experimental Station of the Institute

of Agriculture of the Carpathian Region of the National Academy of Agrarian Sciences of Ukraine
76000, 21-A Stepan Bandera Str. Ivano-Frankivsk, Ukraine

https://orcid.org/0000-0002-8775-9305

» Abstract.The development of small agricultural enterprises of various organisational and legal forms, strengthening
their potential, and creating an effective agribusiness infrastructure becomes extremely important in the process of
changing the institutional environment. In this regard, the research was aimed at substantiating the organisational
and economic foundations for ensuring the adaptation of small agricultural enterprises to institutional changes,
particularly those caused by wartime conditions. To achieve this goal, methods of analysis and synthesis, comparison,
expert assessments, and abstract-logical methods were used. The study identifies the role of various organisational
and legal forms of small agricultural enterprises in the performance of small agricultural business entities in Ukraine,
based on their share in area and number of entities. An analysis of the dynamic changes in income, profitability, and
efficiency of small agricultural enterprises of different organisational and legal forms was conducted. The importance

> Suggested Citation: Lopatynskyi, Yu., Humeniuk, M., Shpykuliak, O., Shelenko, D., & Nemish, D. (2025). Organisational and
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of developing small agricultural enterprises of various organisational and legal forms to ensure the stability of
agriculture is substantiated. The study of the activities of small agricultural enterprises using expert assessments
provided grounds to identify problematic trends and ways to adapt to institutional changes in wartime conditions.
A matrix for ensuring the organisational and economic adaptation of small agricultural enterprises to institutional
changes is outlined, and the feasibility of its practical application in agricultural sector enterprises has been proven.
The results of the study can be used by managers of small agricultural enterprises, government authorities, and local
self-government bodies in the formation and implementation of programmes aimed at eliminating crisis phenomena

in the agricultural sector

» Keywords: agricultural enterprise; small enterprises; adaptation; organisational and legal forms

» Introduction

Ensuring the adaptation of small agricultural enterprises
of various organisational and legal forms to changes in the
institutional environment, strengthening their produc-
tion potential, and establishing an effective infrastructure
for the agricultural sector becomes critically important
in modern conditions. The issue of supporting the func-
tioning of small agricultural enterprises remains quite
complex due to the underestimation of their role in the
development of rural areas, ensuring food security and
employment of citizens, preserving land resources, and
greening agricultural production. As a result, the activities
of small agricultural enterprises of various organisational
and legal forms are marked by instability and often short-
term functioning. In the process of agricultural produc-
tion, these entrepreneurial structures face numerous or-
ganisational, social, legal, and financial problems, which
are exacerbated by crisis phenomena, particularly those
caused by martial law in Ukraine.

With regard to the agrarian sector of the national
economy, the basis of its institutional transformation re-
lates to the formation of the potential to meet the modern
challenges of food security, as substantiated in the works
by A. Hutorov et al. (2021) and O. Artyukhin et al. (2023).
Yu. Hubeni (2019) and Y. Maksymiv et al. (2022) examined
the prospects for the development of organisational and
legal forms of agricultural entrepreneurship, taking into
account the awareness and readiness for entrepreneurship
among the population under institutional changes. M. Ma-
lik (2023) researched the theoretical-methodological and
organisational-economic foundations of institutional and
economic policy for the development of agricultural en-
trepreneurship in Ukraine. I. Yatsiv & H. Cherevko (2022)
identified the patterns of the impact of the size of agricul-
tural enterprises on their operational efficiency. V. Zhuk et
al. (2023) investigated the mechanisms for compensating
damages caused by military actions to agricultural enter-
prises. 1. Balaniuk & B. Ivanochko (2023) conducted sci-
entific research on the issues of institutional dynamics of
small agricultural enterprises’ development in connection
with the functioning of local communities. T. Yavorska et
al. (2019) explored the theoretical-methodological foun-
dations for the development of family farms in rural areas.
K. Kolarov et al. (2021) studied the determinants related to
the process of internationalisation of small and large en-
terprises, identifying the differences in this process. I. Bez-
henar & O. Hryshchenko (2023) identified key problems
affecting the activities of farms, as well as determined
priority directions, potential, and development opportu-
nities in the context of global challenges and martial law.

Experience and practice in developed countries con-
vincingly confirm that small agricultural enterprises of
various organisational and legal forms are, and will con-
tinue to be, an organic component of modern agricultural
production. Aiming at the production of environmentally
friendly products, engaging in craft production of unique
agro-food products, ensuring a high degree of flexibility
and diversification of activities, small agricultural enter-
prises of various organisational and legal forms could be-
come the foundation of the Ukrainian agricultural sector
and occupy a significant niche in the domestic and foreign
markets. The purpose of the study was to outline the main
performance indicators of small agricultural enterprises
of various organisational and legal forms of management,
problems, and prospects of their development in Ukraine
under conditions of institutional changes.

»Materials and methods

To achieve the goal, the data of the State Statistics Service
of Ukraine were used (Official website of the State Statistics
Service of Ukraine, n.d.). The object of statistical observa-
tion and indicative assessment are small agricultural en-
terprises of various organisational and legal forms, includ-
ing small farms, which collectively determine the main
array of parameters and indicators. The analysis process
covers the activities of small agricultural enterprises in the
pre-war period of 2016-2021 and the period of martial law
in 2022-2023. The level of development of small agrarian
entrepreneurship for 2016 was assessed on the basis of the
form “Report on costs for the production of agricultural
products (works, services), 2-farm (annual)”, and for 2017-
2023 on the basis of the form “Report on costs for produc-
tion of products (works, services) of agriculture, 2-farm
(annual)” (Order of the State Statistics Service of Ukraine
No. 153..., 2022). This form is submitted by farms and
small enterprises engaged in agricultural activities to the
body of the state statistics service of the relevant territory
according to the list determined by the relevant body. The
identification of the reporting subjects and the informa-
tion filling of the statistical sample is carried out according
to “The methodology for conducting a sample survey of
farms, small enterprises in agriculture” (Order of the State
Statistics Service of Ukraine No. 421..., 2022). According
to this methodology, the main indicators of economic ac-
tivity of enterprises in the field of agriculture are recorded
statistically. This observation is selective in the degree to
which units are covered, not continuous. In the process
of research, using the calculation and analytical method,
the following indicators of the economic activity of small
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agricultural enterprises were evaluated: net income from
the sale of agricultural products in general and in the sec-
tion of the branches of plant and animal husbandry, net
profit from the sale of agricultural products in general and
in the section of the branches of crop and animal hus-
bandry, the profitability of agricultural products in general
and in the cross-section of the fields of crop production
and livestock production. The use of the grouping method
made it possible to assess the structure of the area of agri-
cultural land of various organisational and legal forms of
small agricultural enterprises and to compare the level of
their economic efficiency.

The abstract-logical method, which is used to identify
logical relationships between the elements of the studied
system, made it possible to investigate the causes of the
crisis in the management of small agricultural enterpris-
es in Ukraine, to clarify the role and significance of mar-
tial law in its occurrence. The application of the method
of expert evaluations made it possible to more accurately
assess the problems of functioning of small agricultural
enterprises of various organisational and legal forms and
ways of their adaptation from a professional point of view.
During the research, the comparison method was also ap-
plied in order to compare over time the indicators of small
agricultural enterprises of Ukraine of different organisa-
tional and legal forms of management.

» Results
Agriculture is the dominant sector of the national economy
of Ukraine, which formsthe country’sexportpotential, guar-
antees food security, and demonstrates a sufficient level of
development efficiencyin the difficult conditions of martial
law. At the same time, a significant share in the production
of agricultural products is occupied by small enterprises.
The formation of an effective structure of the agri-
cultural sector is impossible without the development
of small agrarian businesses. Small agrarian entrepre-
neurship is a necessary element of the dynamic develop-
ment of rural areas, characterised by high flexibility and
the ability to adapt to changes in economic conditions,

Private enterprises
2.7%

Business
association 0.06%

Farms Cooperatives
92.5% 0.04%
Others 4.7%

Structure of the area

Icontributing to providing the population with an appro-
priate level of income and other benefits. However, the
existing organisational and economic mechanism of the
development of small agricultural enterprises in the con-
ditions of institutional changes is more problematic than
in large farms, which is emphasised in this study.

The importance of small agricultural enterprises
in the conditions of institutional changes is manifested
through such functions as: innovative, stimulating, fi-
nancial, and social (Lopatynskyi et al., 2024). The inno-
vative function is manifested in the innovative approach
of entrepreneurs to the organisation of agricultural pro-
duction. Stimulating the development of rural areas
through the development of infrastructure and increas-
ing the level of employment is the basis of the stimulat-
ing function of small agrarian entrepreneurship. The
financial function is conditioned by the fact that small
agrarian entrepreneurship is a significant source of fill-
ing local budgets. At the same time, small agrarian entre-
preneurship is a socially responsible business (Yatsiv et
al., 2024), which is the essence of the social function,
realised in particular through the development of social
farming. The studied form of agrarian entrepreneurship
is currently at the initial stage of development in Ukraine.
However, in the conditions of post-war recovery, its de-
velopment will be an objective requirement of the time.

The analysis of the structure of the organisational
forms of the formed sample of small agrarian enterpris-
es proved that the most common form of organisation
of small agrarian enterprises in Ukraine today are farms
(Fig. 1). According to statistical data, the share of farms
in the number of subjects of small agrarian entrepre-
neurship is 92.0% (Official website of the State Statistics
Service of Ukraine, n.d.). The predominance of the share
of farms among other organisational and legal forms in
Ukraine is justified by the fact that in the process of re-
organisation of collective agricultural enterprises, fami-
ly members were more often united to implement joint
activity, as they could not independently ensure effective
agricultural production.

Private enterprises
3.1%
Business

association 3.7%

Farms

92.0% .-y |”_— Cooperatives
0.5%

\ Others 0.7%

Quantity structure

Figure 1. The share of forms of management of small agricultural enterprises
in their total area and number in Ukraine in 2021
Source: compiled by the authors based on the statistical observation data from the Official website of the State Statistics

Service of Ukraine (n.d.)
The study of the distribution of general land use in

the section of the formed sample of small agricultural
formations allowed for the characterisation of the level of
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prevalence of subjects of various forms of management
in specific conditions. Farms cultivating 92.5% of the area
of agricultural land occupy 92.0% in the structure of the




number of small agricultural enterprises of different or-
ganisational and legal forms. That is, the relationship is
proportional. This proves the predominant concentration
of land resources in this organisational form of manage-
ment and the focus on the production of products that
require a sufficient level of land supply. At the same time,
business associations cultivating 0.06% of the area occu-
py 3.7% of the total number of small subjects of the agrar-
ian sphere. Cooperatives cultivating 0.04% of the area
make up 0.5% of the total number of small agricultural
formations. Private enterprises cultivate 2.7% of the area
and occupy 3.1% of the total number, and other forms of
small agrarian enterprises cultivate 4.7% of the area and
occupy only 0.7% of the total number of subjects of small
agrarian entrepreneurship.

The specified share of farms in the total number of
small agricultural enterprises and the corresponding
land use area in general show that at this stage of reform-
ing agrarian relations, such farms managed to occupy
the main place among small commodity producers. This
trend is well-founded because small farms are the most
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common form of management in most countries of the
world with highly developed economies, proving their
right to exist and demonstrating high efficiency.

According to the data in Table 1, there is an increase
in the dynamics of the volume of net revenue from the
sale of agricultural products by small enterprises of all
forms of management. During the analysed period, the
volume of net revenue from the sale of agricultural prod-
ucts of small enterprises increased by 160.4%, in particu-
lar, small farms by 111.5%. The amount of net revenue
from the sale of plant products by small enterprises in
2023 compared to 2016 increased by 176.1% and from the
sale of livestock products decreased by 16.9%. In particu-
lar, the following change in this indicator was observed
in small farms: growth by 115.4% in crop production and
by 6.1% in livestock production. The main reason for the
increase in revenue in the field of crop production is the
price factor. The reason for the decrease in the income
of small agricultural formations in the field of animal
husbandry was the refusal of this type of activity due to
unprofitability.

Table 1. Net revenue from the sale of products by small agricultural enterprises
of various organisational and legal forms in Ukraine, UAH million

Deviation (%) of

Indicator 2016 2017 2018 2019 2020 2021 2022 2023 2023 compared to
2016 2022
Net income (revenue) from the sale of agricultural products
All organisational
and legal forms of small | 38,737 | 38,973 | 50,160 | 63,844 | 85,784 | 134,168 | 81,505 | 100,861 | 160.4 23.7
agricultural enterprises
Small farms 29,649 | 34,823 | 38,350 | 46,298 | 50,877 | 85,562 | 50,950 | 62,696 111.5 23.1
The specific gravity 765 | 894 | 765 | 725 | 593 | 638 | 625 | 622 | -143 | -03
of small farms, %
Net income (revenue) from the sale of plant products
All organisational
and legal forms of small | 35,578 | 37,252 | 47,445 | 60,146 | 83,033 | 131,728 | 79,044 | 98,237 176.1 24.3
agricultural enterprises
Small farms 28,591 | 33,402 | 37,505 | 45,527 | 50,056 | 84,642 | 50,225 | 61,573 115.4 22.6
The specific gravity 804 | 897 | 790 | 757 | 603 | 643 | 635 | 627 | -17.7 | -0.8
of small farms, %
Net income (revenue) from the sale of livestock products
All organisational
and legal forms of small | 3,159 1,721 2,715 3,698 2,750 2,440 2,461 2,624 -16.9 6.6
agricultural enterprises
Small farms 1,058 1,421 845 771 820 919 725 1,123 6.1 54.9
The specific gravity 335 | 826 | 311 | 208 | 298 | 37.7 | 295 | 428 9.3 13.3
of small farms, %

Source: calculated by the authors based on statistical observation data from the Official website of the State Statistics

Service of Ukraine (n.d.)

Under conditions of martial law, small agricultural
enterprises faced the problems of blocking ports, increas-
ing the cost of logistics, and direct losses caused by the
war (such as demining of fields, damage to agricultural
machinery, occupation of territories, and illegal export
of Ukrainian grain). A significant problem for them is the
limited possibilities of obtaining bank loans. The situation
with insufficient access to bank loans and the general in-
crease in the cost of capital made it difficult to replenish
financial resources and carry out activities.

In connection with the establishment of new sales
channels and the restoration of the opportunity to export
products in 2023, the amount of agricultural products
sold by small enterprises increased dynamically com-
pared to 2022, but did not reach the pre-war period. Thus,
the net income from the sale of agricultural products in
general increased by 23.7%, in particular, small farms by
23.1%. Net income (revenue) from the sale of plant prod-
ucts increased by 24.3%, in particular, small farms by
22.6%. At the same time, net income (revenue) from the
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sale of livestock products increased by 6.6% in all organi-
sational and legal forms of small enterprises and by 54.9%
in small farms. On the contrary, in 2022, a decrease in this
indicator was observed compared to the pre-war period,
since small farms were among the enterprises that lost
livestock as a result of hostilities. The set of support pro-
grammes for these farms contributed to the increase in
sales volumes in 2023.

The specific weight of small farms in the amount of
revenue from the sale of agricultural products in general
from 2016 to 2023 decreased from 76.5 to 62.2%, in par-
ticular from the sale of plant products from 80.4 to 62.7%.
At the same time, sales of livestock products increased

from 33.5 to 42.8%, respectively. It should be noted that
the decrease in the specified indicator in the period until
2022 was quite dynamic. Thus, the share of small farms in
ensuring the volume of livestock production was small-
er and amounted to 29.5%. The small volume of revenue
from the sale of livestock products is explained by the
high labour intensity and high cost of its production. This
leads to the fact that livestock products make up a small
share of the gross volume of products produced by small
agricultural enterprises. It is appropriate to emphasise the
dynamic increase in the amount of profit from the sale of
agricultural products by small agricultural enterprises in
the pre-war period (Table 2).

Table 2. Profit from the sale of products by small agricultural enterprises
of various organisational and legal forms in Ukraine, UAH million

Deviation (%)
Indicator 2016 2017 2018 2019 2020 2021 2022 2023 of 2023 to
2016 2022
Profit, loss (-) from the sale of agricultural products
All organisational
and legal forms of small | 11,486 | 10,636 | 12,179 | 13,859 | 23,795 | 49,614 | 23,674 | 21,028 83.1 -11.2
agricultural enterprises
Small farms 8,826 9,582 9,302 10,170 | 13,737 | 31,066 | 13,891 | 13,086 48.3 -5.8
Tgfe’siﬁgﬁlgcr rgrf:‘f;)ty 768 | 90.1 764 | 734 | 577 | 626 | 587 622 | -14.6 35
Profit, loss (-) from the sale of plant products
All organisational
and legal forms of small | 11,043 | 10,548 | 11,872 | 13,425 | 23,507 | 49,372 | 23,461 | 20,686 87.3 -11.8
agricultural enterprises
Small farms 8,736 9,518 9,195 10,098 | 13,608 | 30,943 | 13,808 | 12,919 47.9 -6.4
Tgf;ﬁgﬁlgcr rgrf:‘f;)ty 79.1 90.2 775 75.2 57.9 627 | 589 625 | -16.6 3.6
Profit, loss (-) from the sale of livestock products
All organisational
and legal forms of small 443 88 306 436 287 243 214 341 -23.0 59.4
agricultural enterprises
Small farms 90 65 106 73 129 123 83 167 85.0 100.6
The specific gravity 20.3 739 | 346 167 | 449 506 | 388 | 488 28.5 10.0
of small farms, %

Source: calculated by the authors based on statistical observation data from the Official website of the State Statistics

Service of Ukraine (n.d.)

In 2023, compared to 2016, the amount of profit from
the sale of agricultural products by small agricultural
enterprises of various organisational and legal types in-
creased by 83.1%, in particular, small farms by 48.3%. The
profit from the sale of plant products of small agricul-
tural enterprises increased by 87.3%, in particular, small
farms by 47.9%. Profit from the sale of livestock products
decreased by 23%, while that of small farms increased by
85%. Compared to 2022, in 2023 it is worth noting a de-
crease in the amount of profit received from the sale of
agricultural products by small agricultural enterprises in
general by 11.2%, in particular, by 11.8% of crop enterpris-
es, and an increase in the field of animal husbandry by
59.4%. If similar trends were observed in small crop farms,
then a more dynamic increase in profit was characteristic
of these livestock farms.

The specific gravity of small farms in the amount of
profit from the sale of agricultural products by small agrar-
ian enterprises decreased from 76.8 to 62.2%, from the sale
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of plant products - from 79.1 to 62.5%. On the contrary,
the specific weight of small farms in the amount of profit
from the sale of livestock products increased from 20.3 to
48.8%, respectively. Despite the insignificant amount of
profit received from the sale of livestock products by small
farms, its share in the all-Ukrainian volume of this type
of profit is quite significant. An increase in the volume
of sales of livestock products by small agricultural enter-
prises to a level necessary to meet the needs of the pop-
ulation, increase the efficiency of the industry, and create
an appropriate export potential to ensure competitive-
ness in the world market is one of the main prerequisites
for the development of these farms at the current stage.

At the same time, it should be noted that the ma-
jority of income (97.4%) and, accordingly, profit (98.4%)
from the sale of agricultural products by small agricultural
enterprises of all organisational and legal forms is pro-
vided by the sale of plant products. This is due to the de-
sire of small agricultural enterprises to quickly return the




invested funds thanks to the sale of products with higher
profitability. Similar trends are present in relation to small
farms, which provide 98.2% of net income and 98.7% of
net profit at the expense of the crop industry.

The amount of net income (revenue) from the sale
of agricultural products of small agricultural enterprises
of all organisational and legal forms grew at a faster rate
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compared to the growth of the absolute amount of profit
from sales. This characterises the insufficient level of pro-
duction efficiency of such enterprises and makes it neces-
sary to increase it. The dynamics of the profitability of ag-
ricultural production in general and in the cross-section of
crop and livestock industries in small agrarian enterprises
of various forms of management is presented in Table 3.

Table 3. The level of profitability of agricultural products produced
by small agricultural enterprises of various organisational and legal forms in Ukraine, %

Deviation
of 2023 from
Indicator 2016 2017 2018 2019 2020 2021 2022 2023
2016 2022
All organisational and legal forms of small agricultural enterprises

Profitability of agricultural products | 41.4 34.0 32.2 26.6 40.5 58.7 40.9 26.3 -15.1 | -14.6
plant products 49.3 36.5 36.9 29.5 42.9 59.9 42.2 26.7 -22.6 | -15.5

livestock products 20.2 8.5 12.0 14.1 8.9 11.1 9.5 14.9 -5.3 5.4

Small farms

Profitability of agricultural products | 42.4 38.0 32.0 28.2 37.0 57.0 375 264 | -16.0 | -11.1
plant products 44.0 39.8 325 28.5 37.3 57.6 37.9 26.6 | -174 | -11.3

livestock products 9.3 4.8 14.4 10.4 18.7 15.4 12.9 174 8.1 4.5

Source: calculated by the authors based on statistical observation data from the Official website of the State Statistics

Service of Ukraine (n.d.)

The profitability of agricultural products in small ag-
ricultural enterprises of all forms of management was un-
stable. In the pre-war period, it increased from 41.4% in
2016 to 58.7% in 2021, but decreased to 26.3% in 2023. The
level of profitability of crop production is characterised by
a gradual increase until 2021 to the level of 59.9% and a
decrease in 2023 to the level of 26.7%. The profitability of
livestock production decreased by 5.3 percentage points.
The profitability of agricultural products of small farms
was also unstable. A more dynamic decrease was charac-
teristic for the field of crop production, since in the con-
ditions of martial law, these agricultural producers had
problems with the sale of grain and industrial crops. As a
result, not all farms from this category were able to ensure
the profitability of their activities, so some of them were
forced to stop working. Small livestock farms, on the con-
trary, showed an increase in the level of profitability until
2021 and no significant decrease in 2022, despite the fact
that livestock farms in the eastern regions were destroyed.

The development of small agrarian business is an
urgent problem for the creation of an institutionally ef-
fective model of the national economy of Ukraine and
the socio-economic development of rural areas, as these
challenges are exacerbated by wartime conditions and
the growing integration of Ukraine into the structures
and markets of the European Union, which requires tak-
ing into account the principles of conducting business in
accordance with the requirements of the Common Agri-
cultural Policy of the EU and the norms of the European
Green Deal (Shpykuliak et al., 2024).

Difficult wartime conditions force small agricultural
enterprises of various organisational and legal forms to
seek ways to adapt to the changed institutional environ-
ment. The adaptability of small agricultural enterprises
is determined by their high manoeuvrability, the ability
to quickly adjust to changes in the external environment
due to the flexibility of internal subsystems, the capacity
to self-organise, and the generation of innovative ideas in
the agricultural sphere, which involves the formation of a
certain organisational and economic toolkit. Based on ex-
pert generalisations of factors that determine the ease of
adaptation, trends, and methods of adaptability, a matrix
for ensuring the organisational and economic adaptation
of small agricultural enterprises to institutional changes
was constructed, which is presented in Figure 2.

According to M. Malik (2023), the general problems of
the development of entrepreneurship in the countryside
remain: limited opportunities to attract financial resourc-
es, use of outdated equipment and insufficient implemen-
tation of advanced technologies, limited motivation for
innovation, low competitiveness in the sphere of labour
remuneration, ineffectiveness of state regulatory mech-
anisms, insufficient support from authorities and local
self-government, as well as legal instability and deficien-
cies in regulatory mechanisms. Besides, this list should
be supplemented with such problems as: lack of support
for novice farmers and young farmers, limited provision
of advisory services to small agrarian enterprises, and low
interest in cooperation among subjects of small agrarian
entrepreneurship.
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Factors that determine
the ease of adaptation

Quality of human capital

70% of enterprises employ
low-skilled workers

The level of material
and technicalresources

78% of enterprises carry out repair work only
during breakdowns and use fuel inefficiently

Economic validity of technological
solutions

52% of enterprises use fertilisers
and planting material inefficiently

Access to financial resources

26% of enterprises have limited access ———
to financial resources

Availability of business planning
and production control

84% of enterprises do not carry
out business planning and control

Trends characteristic of small
agricultural enterprises

IR S ' '

shortage of managerial staff,
qualified agronomists,
mechanics and workers Ny

outdated machine and tractor
fleet, lack of necessary
equipment, high cost
of purchasing new equipment
and technological lines

lack of technological
discipline (land cultivation,
use of fertilisers and plant
protection products,
compliance with the rules
of crop rotation
and sowing period)

limited credit resources, lack
of state funding, difficulty
in obtaining grant support

lack of rationalisation

of business processes,

inaccurate reporting,
low utilisation of software

Ways of promotion adaptability

investmentin personnel training,
material incentives, internships,
invitation of foreign specialists

technological re-equipment, assessment
of economic benefitfrom the purchase
of each unit of equipment and its
payback, application of innovative

technologies, rationalisation

the use of qualified specialists,
high-quality equipment and raw
materials, strict control over
— compliance with the technological
process, the involvement of external
experts

preferential lending, expansion of state
support at the local level, diversification
of activities in order to reduce risks

—_—

availability of periodic control over all
business processes, automation and
— digitisation of the managementsystem

Figure 2. Matrix for ensuring organisational and economic adaptation
of small agricultural enterprises to institutional changes
Source: formed by the authors based on their own research

The sustainable development of small agrarian en-
terprises depends on the implementation of effective
investment projects, and successful adaptation, respec-
tively, on the ability of enterprises to implement innova-
tions. However, the existing level of financial support for
most of these farms does not allow for the application of
innovative potential in the production process to ensure
better quality and higher efficiency. The substantiation of
ways to solve the problems of the development of small
agrarian enterprises and the achievement of long-term ef-
ficiency on an innovative and investment basis is due to
the need for their rapid adaptation to changes in econom-
ic conditions.

» Discussion

In scientific works, it can be found the statement that
the level of economic efficiency mostly depends not on
the organisational and legal form of a small agricultural
enterprise, but on the level of provision of each specific
enterprise with means of production — basic means of
production and land resources (Havrylchenko, 2021). In
small businesses, the motivation of their managers is also
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important, since during their professional activities they
realise only about 30-40% of their potential, and motiva-
tion is a decisive factor in business efficiency, the creation
of favourable working conditions and the use of incentives
(Boryshkevych & Yakubiv, 2023). R. Dhillon & Q. Mon-
cur (2023) note that small farms play an important role
in ensuring global food security. In addition, smallholder
agriculture provides environmental, cultural, social and
economic benefits through increased crop diversification,
self-sufficiency and employment. Accordingly, the future
belongs to those farms in which, on the one hand, the
interests of owners and employees will be interconnect-
ed (due to proper remuneration), and on the other hand,
organisational and economic relations will be highly de-
veloped. The realisation of the ancient dream of rural res-
idents that the land and means of production should be-
long to those who work for them gives a significant effect
in small business. If the subject of entrepreneurial activity
is one person or family, the owner and worker are com-
bined in one person, then the level of business interest is
created, which ensures the competitiveness and develop-
ment of small business.




It is appropriate to emphasise that small agrarian
enterprises of various organisational and legal forms of
management are a considerable resource for the devel-
opment of agriculture in Ukraine; they direct their activ-
ities to saturate the market with consumer products and
reduce the level of unemployment in rural areas. Small
agrarian enterprises, being market-type entities, under
the conditions of the presence of appropriate “rules of the
game”, are able to ensure the production of high-qual-
ity competitive products and high profitability (Bose et
al., 2017). The results of the study by C. Dias et al. (2021)
confirm that by achieving a high level of environmental
performance, farms can achieve a competitive advan-
tage by mitigating their profound environmental impact.
However, the modern institutional environment of small
agrarian entrepreneurship in Ukraine does not provide
favourable conditions for its functioning. In the process
of reforming the national agricultural sector, small ag-
ricultural enterprises of various organisational and le-
gal forms did not become the core in the organisation-
al structure of agricultural production in our country,
which would generate the basis of the agricultural sector.

The lack of appropriate stimulating factors for eco-
nomic activity in the agricultural sector hinders the pro-
cesses of development and effective functioning of small
agrarian enterprises of various organisational and legal
forms of management. One of the prospects for the de-
velopment of small agricultural enterprises is the search
for new customers and sales markets, since the supply
chains that were previously formed are currently partial-
ly destroyed (Bezhenar & Hryshchenko, 2023). However,
the majority of small agricultural enterprises of various
organisational and legal forms are focused on domestic
markets and do not use international markets for their
growth and competitiveness (Protosvitska et al., 2021).
As proven by O. Levandivskyi & V. Humeniuk (2022),
low prices for agricultural products and high prices for
industrial goods negatively affected and still affect the
purchasing power of peasant households. Despite the
fact that globalisation and world integration processes
are shifting the emphasis in competition towards the
growing role of small agricultural enterprises, the major-
ity of domestic farms are not ready to actively compete
in highly competitive world markets. First of all, difficul-
ties arise in connection with the existing standardisation
system, which requires additional funds to confirm the
conformity of manufactured products, standardisation
and certification, and the introduction of quality man-
agement, etc.

Enterprises that will use new technologies will be
competitive both in the foreign and domestic markets
(Humeniuk et al., 2022). An increase in the production
of agricultural crops contributes to the growth of the
export potential of agriculture (Aleskerova & Fedoryshy-
na, 2023). The creation and development of new agri-
cultural enterprises should be carried out immediately
according to European standards, taking into account
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environmental friendliness, safety and energy efficiency
of activities, which is due to the innovative component of
their development.

»Conclusions

The growing role of small agrarian entrepreneurship dur-
ing the crisis associated with martial law is well-founded.
The reduction of production in the sector of large farms
at a significant pace, alongside the flow of production
resources from this sector to small farms during the cri-
sis period, was due not so much to a drop in the level of
productivity, but to the low manoeuvrability of large pro-
ducers in all aspects of their activities. On the other hand,
small agricultural enterprises of various organisational
and legal forms became “victims” of material losses, loss
of product sales channels, and an increase in the cost of
logistics services, which led to a decrease in production
volumes and profitability.

The adaptation of small agrarian enterprises of var-
ious organisational and legal forms of management to
dynamic changes in the institutional environment will
provide an opportunity to solve problems related to the
country’s food security and strengthen its position in the
European market. It is worth noting that small agricul-
tural enterprises perform extremely important social
functions to a greater extent, such as creating jobs and
reducing the unemployment rate, ensuring the flexibility
and stability of the economy, developing human capital,
providing sources of income for the population, forming
the middle class of society, and reducing public spend-
ing on social protection and social security of vulnerable
population groups.

That is why small agricultural enterprises are be-
coming more widespread each year. Quite often, such
enterprises are profitable, produce unique products, and
use personal contacts or international grants to enter
foreign markets. Therefore, commercial banks are will-
ing to work with them, and investors are ready to invest
their own capital with greater interest than in medium
and large agricultural enterprises, which generally con-
tributes to the development and organisational and eco-
nomic adaptation of small agricultural enterprises to in-
stitutional changes.

It should be noted that in the course of the conduct-
ed research, the activity of small agricultural enterprises
was evaluated through the economic aspect. However,
given the goals and functions they perform, the efficien-
cy of this form of management is a combination of social,
economic, technological, and environmental efficiency,
the assessment of which will form the basis for further
research.
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» AHOTauUif. PO3BUTOK Ma/luMx arpapHyX MiANPUEMCTB PIi3SHUX OpraHisamiiHo-IpaBOBUX (OpM, 3MIil[HEHHS
IXHBOr'O TOTEeHIljaJly Ta CTBOpeHHs e(deKTUBHOI iHdpacTpykTypu arpobisHecy cTae HaJ3BHYANHO BAKJIUBUM Y
nporeci 3MiHN iIHCTUTYLIHOTO cepeoBUIIA. Y 3B’I3KY i3 UM, JOCJiAKeHHA OYyJI0 CIIpsIMOBaHe Ha OOI'PyHTYBaHHSA
opraHi3aniifHO-eKOHOMIYHUX 3acaji 3a0e3evYeHHs afanTallii MaJuxX arpapHUX MiATPUEMCTB 10 iHCTUTYIIMHUX 3MiH,
sIKi 0OyMOBJIEHi, 30KpeMa i yMOBaMU BOEHHOTO 4acy. /IS JOCATHEHHS Ii€l MEeTH BUKOPHCTAaHO METOIU aHaJIi3y
Ta CUHTE3y, MOPIiBHAHHSA, €KCIIEPTHUX OI[iIHOK, aOCTPaKTHO-JIOTIYHUHI. Y MOCHiI)KEHHI BU3HAYEHO MiCIle Pi3HUX
opraHisaniiHo-npaBoBUX (OpPM MaJUX arpapHUX MiJIPUEMCTB ¥ Pe3y/IBTaTUBHOCTI MislIBHOCTI CY0'€KTiB MaJIoro
arpapHoOro MigIpUEMHUITBA B YKpaiHi 3a 4aCTKOIO y IJIOIIi Ta KiJTbKOCTI Cy0'eKTiB. 3ailicHeHO aHaIi3 TUHAMIYHUX
3MiH JOXiTHOCTi, MPUOYTKOBOCTI Ta peHTAa0EJbHOCTI MaINX arpapHUX MiAIPUEMCTB Pi3HUX (HOpM 3ailiCHEHHS
roCIoIapCchKol MismbHOCTI. OOTIPYHTOBAHO Ba’KJIMBICTh PO3BHUTKY MAJIMX arpapHUX MiIIPUEMCTB PidHUX (opM
3IiICHEHHS TOCIOAAPChKOI MisIBHOCTI ST 3a0e3meyeHHs1 CTablJIbHOCTI CTbCHKOTO TociofgapcTBa. JloC/isKeHHs
TisIJIBHOCTI MaJ/INX arpapHUX MigIMIPUEMCTB METOJOM €KCIEPTHHUX OILIHOK JaJI0 MiACTaBM BU3HAYUTU MPOOJIeMHIi
TeHJIeHIIii Ta IIJISXY aJanTaril 4o iHCTUTYI[IHHUX 3MiH B yMOBaxX BOEHHOTO yacy. OKpecJjieHO MaTpUIIio 3abe3neyeHHs
opraHisanilHo-eKOHOMIiUYHOI ajanTanii Majux arpapHUX MOiANPUEMCTB A0 IHCTUTYUiMHUX 3MiH, JOBeIeHO
JOLIBHICTE II IPAKTUYHOIO 3aCTOCYBaHHs Ha MiJIPUEMCTBaXx arpapHOro cexkropa. Pesysibraru AgOCITiIKeHHS
MOSKYTb OyTH BUKOPUCTAaHi KePiBHUKAMM MaJIUX arpapHUX MiJIIPUEMCTB, OpTaHAMHU JepsKaBHOI BJIa U Ta MiCIIEBOTO
caMOBpsyBaHHs ITpH (hOPMYyBaHHI Ta peastisarii Iporpam momo yCyHeHHsI KpU30BUX SBUIIL B arpapHil ramtysi
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» Abstract. The study aimed to assess the investment and innovation support of seed production, to develop measures
to improve efficiency and to propose proposals for protecting the rights of breeders to receive royalty and breeding
payments. Monographic, economic statistical, tabular and graphical, empirical, comparative analysis, forecasting, and
abstract and logical methods were used in the study. The study analysed the organisation and functioning of the seed
industry in Ukraine. The main indicators of the development of seed production of cereals, legumes and oilseeds were
investigated, and the outstripping rates of development of imports over exports and, accordingly, Ukraine’s import
overdependence, which leads to vulnerability in the global seed market, were revealed. The dynamics of costs to
produce seeds of cereals, oilseeds and legumes is summarised, and the standard cost of wheat seeds is calculated.
Proposals were developed to protect the rights of breeders in terms of protecting intellectual property rights to plant
varieties, accounting for the best practices of European countries. The actual and proposed value-added chains to
produce conditioned seeds in Ukraine were built. The most important indicators of seed production growth in Ukraine
are the volume of sowing (2,300-2,500 thousand tonnes), exports (77 million USD), and imports (350 million USD). The
largest share in the cost structure of all producers is the production of seeds, which are then delivered to the company
for processing (40-80%, depending on the category of producers). The amount of royalties paid annually averages 90
million UAH, with a potential of 900 million UAH. Breeding payments are not paid in Ukraine at all, although they could
amount to 725.7 million UAH

» Keywords: conditioned seeds; cost; commercialisation; breeding institutions; added value; optimisation
> Suggested Citation: Zakharchuk, O., Vyshnevetska, O., Navrotskyi, Ya., & Kondratyuk, V. (2025). Investment and innovation
development of seed production in Ukraine in the context of accession to the European Union. Ekonomika APK, 32(1), 20-32.
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» Introduction

The development of agricultural production is based on
modern breeding, variety renewal and timely variety re-
placement, and an effective national seed system that en-
sures optimal use of the genetic potential of Ukrainian va-
rieties and meets the needs of agricultural producers for
conditioned seeds. This will increase crop yields, reduce
costs and increase the economic efficiency of agricultural
production, as well as strengthen the competitive posi-
tion of the Ukrainian seed industry and the agricultural
sector in general.

The genesis of breeding and seed production in
Ukraine, strengthening the position of Ukrainian seed
producers in the international market, foreign investment
(Sergeyeva et al., 2020) to build a world-class seed infra-
structure (Borras et al., 2020; Qian, 2021) are not possible
in the future without the implementation of European
standards, without Ukraine’s membership in the Interna-
tional Organisation for Economic Cooperation and De-
velopment (OECD) and accession to variety certification
schemes. The use of conditioned seeds in agriculture is a
key factor in its genesis and the basis for increasing the
economic efficiency of the crop production industry. This
is evidenced by global trends related to food security, bio-
and genetic engineering, conversion to biofuels, adapta-
tion to meteorological changes, etc. The constant demand
in the global food market requires increasing agricultural
potential, including through seed production. The role
of innovative factors in agriculture and the economy has
increased and will continue to grow in the future (Bass et
al., 2020). This can be achieved through a well-organised
and efficiently operating Ukrainian seed industry.

The development of the seed industry and related
problems of providing agriculture with highly productive
seeds and planting material, the issues of increasing the
efficiency of seed production and forming strategic direc-
tions for its development have been discussed and clari-
fied in the research of many Ukrainian and foreign scien-
tists. The development of Ukrainian agriculture is largely
dependent on the supply of high-quality seeds for high
yields. All other production factors also depend on the
quality of seed material. For instance, J. Singh et al. (2019)
estimated that the contribution of quality seeds alone to
total crop-dependent production is estimated to be 15-
20% and that this figure can be increased to 45% if other
inputs are managed effectively.

K. Deconinck (2019) and P. Singh (2021) argue for the
need to build a seed production system that will be the ba-
sis for food security. A seed system includes technological,
organisational, market and non-market institutions that
provide access to quality seed. D. Nabuuma et al. (2022)
analysed the importance of seed system interventions in
the food supply of low- and middle-income countries. The
researchers recognise that food producers and consumers
are often uninformed about the availability of seeds and
other agricultural inputs. Therefore, the extent to which
seeds, and seed systems directly or indirectly contribute
to improved nutrition has not been proven or determined.

To meet the needs of agricultural producers with up-
dated crop varieties, the seed system should take meas-
ures including plant breeding and variety development
programmes to provide agricultural producers with
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quality seeds. S. Gairhe et al. (2021), in an analysis of the
cultivation and marketing of maize seeds, concluded that
it is necessary to provide state support to farmers in the
innovation of their technologies for commercial seed pro-
duction. The limited availability of investment resources
for small farmers and other value chain actors is a major
constraint in the seed industry.

D.A. Vermunt et al. (2022) study the place of seed sys-
tems in the provision of seeds. This group of scientists
considers seed systems to be market and non-market in-
stitutions for providing farmers with conditioned seeds,
technologies, organisational structures, etc. The seed sys-
tem is regulated through plant breeding and propagation
methodologies, official regulation, certification, and laws
and regulations. Due to the high price, small agricultur-
al producers usually do not use high-quality conditioned
seeds. On the contrary, large and medium-sized enterpris-
es are users of conditioned seeds as natural capital (Mat-
tana et al., 2022).

The importance of seed production in the develop-
ment of agricultural science was also studied by Ukrainian
scientists O. Zakharchuk et al. (2019). The study included
a retrospective analysis of the formation of seed produc-
tion in Ukraine and an analysis of the current state and
prospective ways of its development; organisation of mar-
ket infrastructure and determination of the patterns of its
effective functioning; highlighting problems and devel-
oping measures to improve the commercial circulation of
seed material based on foreign experience, as well as the
introduction of fees for the use of seeds as an object of in-
tellectual property.

The current development of the seed industry is ham-
pered by the following problems: the prevalence of foreign
varieties in the seed market, the low level of state support
for seed production and its further reduction, the lack
of certified seeds from agricultural producers, etc. Their
solution will have a positive impact on the level of supply
of seeds of Ukrainian varieties to agricultural enterpris-
es, the development of the export potential of the seed
industry, primarily oilseeds and grains, and the inflow of
investments that will ensure high and stable development
of Ukrainian seed breeding and seed production. All these
problems require a comprehensive study and analysis
and the development of effective ways to solve them. The
study aimed to comprehensively analyse the level of in-
vestment and innovation support for seed production, to
develop ways to improve the efficiency of the industry and
to make practical proposals aimed at protecting the intel-
lectual rights of breeders and variety owners concerning
royalties and breeding payments.

»Materials and methods

The main methods used in the study of the production
cost of Ukrainian-conditioned seeds were the dialectical
method and the systematic approach. Monographic (to
present the opinions of scientists on the issue, to study
the current state of seed production of cereals, legumes
and oilseeds); economic and statistical (Yang, 2022) (to
analyse the structure of costs to produce crop produc-
tion), tabular and graphical (to visualise the results of
the study) were also used. At the same time, empirical
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(McEwan, 2010) (to consider the experience of other coun-
tries in protecting intellectual property rights to plant va-
rieties, collecting royalties and breeding payments and
implementing their experience in their practice); compar-
ative analysis (to identify the most significant problems of
Ukrainian seed production); analytical forecasting meth-
od (Masayuki, 2022) (to determine the potential amount of
royalties and breeding payments from the use of certified
seeds by Ukrainian farmers); abstract and logical (to sum-
marise the results of the study and formulate conclusions).

Seed production is a logical extension of breeding.
The use of breeding techniques is necessary in some seed
production technologies, for example, for cereals. There-
fore, varietal resources were assessed and analysed. The
improvement in the qualitative and quantitative compo-
sition of plant varieties of Ukrainian breeding, which are
recognised as suitable for cultivation, has been recognised
by experts of the World Intellectual Property Organisation.
Indicators calculated according to the Ukrainian Institute
of Plant Variety Expertise (n.d.) indicate the quality of na-
tional varietal resources.

The production of varietal seeds is the basis for the de-
velopment of the agricultural sector. The study firstly an-
alysed the structure of the cost of seed production, which
includes seeds for sowing for further reproduction, seed
insurance fund, wages, salaries, payroll, fuel, fertilisers,
plant protection products, routine maintenance, depre-
ciation, and seed processing costs. Production costs and
value-added cannot be considered separately. These two
values are interrelated and determine the selling price of
conditioned seeds. Toassess theintensity of changesin pro-
duction losses over time, time series indicators were used.

The analysis of the seed production of conditioned
seeds, in addition to studying the structure of production
costs and added value, is complemented by the study of
such indicators as the sown area, production volumes
of certified seeds of the most common crops of Ukraini-
an and foreign selection, calculation of potential royalty
and breeding payments. The system of indicators is built
based on an attribute assessment using descriptive statis-
tics and statistical analysis methods. The study analysed
the production of additional basic and certified seeds by
different categories of producers and built a scheme to
produce seeds of different categories by the institutions
of the National Academy of Agrarian Sciences of Ukraine
(NAAS) network.

The mechanism for managing the market for condi-
tioned seeds involves the development and implementa-
tion of mandatory breeding payments and royalties. Given
the lack of experience in protecting intellectual property
rights, the experience of other countries was used and
adapted to Ukrainian realities. Based on this, the potential
number of payments that can be further directed to the
development of breeding science was calculated.

To deepen the study, the research analysed the con-
ditions of seed production and bringing it to consumer
conditions by different categories of processors in Ukraine
and the world, from its sale after harvesting the seed ma-
terial to its sale on the market. For this purpose, the chain
analysis method was used (Depro & Rouse, 2022). The
analysis used data from Euroseeds (n.d.), the Nation-
al Academy of Agrarian Sciences of Ukraine (n.d.) and
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private producers and provided a new vision of the for-
mation of the final standard price of conditioned seeds,
incorporating the costs of all links in the value chain and
the profit received.

Therefore, the stages of the study are: generalisation of
research on seed production, assessment of seed produc-
tion in the dynamics of national and foreign enterprises,
determination of the share of seeds of Ukrainian selection
in the total volume, calculation of their cost and recom-
mendations for improving the state of Ukrainian seed pro-
duction by spreading the practice of introducing royalty
and selection payments to strengthen the innovation and
investment potential of the industry and strengthening
export potential. Calculations are based on data from the
State Statistics Service of Ukraine (2023; 2024), the Minis-
try of Agrarian Policy and Food of Ukraine (2024a), and the
Ukrainian Institute of Plant Variety Expertise (n.d.).

» Results and discussion

The production of conditioned seeds is a key prerequisite
not only for the renewal of crop production but also for in-
creasing crop yields. The efficiency of agricultural produc-
tion is significantly affected by the quality of the varieties
and hybrids sown. Therefore, it is necessary to create in-
novative high-quality varietal resources and use the most
effective ones. The main objectives of the seed industry
are to increase the number of crop varieties and hybrids to
meet the maximum social needs; increase their yields; im-
prove the quality characteristics of agricultural products;
and use simplified growing and harvesting technologies.
In the breeding process, the above-mentioned areas of
crop improvement are addressed systematically, and opti-
misation of the value chain of seed production in Ukraine,
including proposals for the main areas of investment in
the development of breeding seed production, will allow
for more efficient operations.

In the period 1990-2024, plant breeding and seed
commercialisation gained significance at the global lev-
el. Crop breeding has become a priority activity of global
multinational corporations focused on the production of
conditioned seeds, which has led to conflicts, disputes
and lobbying for the protection of intellectual property
rights in seeds. The high complexity of assessing the ad-
vantages and disadvantages of different regimes for the
protection of intellectual property rights in the seed sec-
tor has led to a decrease in attention to them. A proper
and balanced approach to assessing this important issue
involves removing political obstacles, ranging from com-
paring the appropriateness of patents and special forms
of intellectual property protection as a factor in stimu-
lating innovation to ethical and moral aspects (Campi &
Nuvolari, 2015).

During the same period, the seed industry also
grew steadily. Several changes occurred: improved mar-
ket organisation, increased contract trading, increased
mechanisation of agriculture, easier access to credit, in-
creased exports, use of plant protection products, min-
eral fertilisers and high-yielding seeds, and the growing
importance of private business in processing, branding,
marketing and other activities. The government has tak-
en many progressive and reformist steps to increase the
importance of the seed sector in the country’s economy.




The Ukrainian seed system operates in a highly compet-
itive market environment and is aimed at increasing ag-
ricultural production and ensuring food security (Novik-
ov et al., 2021). The main activities of the system are the
breeding and multiplication of Ukrainian varieties, import
and multiplication of foreign varieties, variety testing and
registration, issuance of certificates for seed products, etc.
(Table 1). The first subsystem is aimed at ensuring the in-

Zakharchuk et al. @

novative development of seed production and the crea-
tion of new plant varieties; the second subsystem provides
state qualification expertise; the third subsystem ensures
the production and propagation of certified seeds; and the
fourth subsystem is responsible for variety certification
and monitoring compliance with seed production stand-
ards. All system entities are directly subordinated to the
Ministry of Agrarian Policy of Ukraine.

Seed production subsystem

Innovative development of
seed production and breeding

Table 1. Structure and functions of the system
of conditioned seed production of grains, oilseeds and pulses in Ukraine

Subjects

Research institutes and breeding research
stations, breeders — authors of varieties,

Functions and objectives

Development of new varieties based on
innovative technologies and their primary

patent holders propagation
State qualification Ukrainian Institute for Plant Variety Testing, expert evaluation and registration
examination of plant varieties Examination (UIPVE) and its branches of varieties

Production and propagation
of agricultural plant varieties

Research institutes, experimental stations
and farms of educational institutions, private
enterprises registered in the State Register as

Production of supplementary, basic and
certified seeds

producers of seeds and planting material

Varietal certification and
control over seed production

Authorised state and private enterprises

Direct field inspections, seed quality checks,
certification of farms and monitoring of
compliance with production standards

Source: developed by the authors

The need to create sustainable high-yielding hybrids
adapted to the soil, terrain and climate conditions of a
particular area is driven by modern demands. However,
not all farmers are ready to experiment and prefer to buy
old, time-tested hybrids. Solving the problems associated
with low variety adoption and slow turnover requires new
knowledge about the impact of individual demand factors
in the seed value chain to determine the conditions for
farmers to make the best decision when purchasing seeds,
as well as to identify marketing risks inherent in new prod-
ucts by seed producers and sellers. P. Rutsaert et al. (2024)
emphasise that the source of information on the effective-
ness of a new hybrid or variety is the results of farmers’
experiments with them, and that closer interaction be-
tween agricultural enterprises on the one hand and seed
producers and sellers on the other is needed to intensify
these experiments.

To prevent financial losses due to insufficient or ex-
cessive seed production, producers must respond quickly
to changes in demand and constantly monitor their state.
The production planning process is based on information
about the timing of sowing, the area under crops, the de-
mand for seeds, the dynamics and future trends, and the
government support programmes that producers can
participate in. Sources of information can include offic-

es of agricultural producers, trade organisations, internet
searches, seed centres, etc. (Qadir et al., 2024).

Seed producers need to be aware of the state of de-
mand for seed products. Over- or under-production can
have serious financial consequences for seed producers.
Information on seed demand is crucial for producers
when planning seed production. To plant seed production,
they need to obtain information on the area under culti-
vation, the sowing season, seed demand (variety, quantity,
location and time) in previous and subsequent years and
government programmes. They can obtain this informa-
tion from a variety of sources, including private search,
agricultural offices, agricultural shops, SCAs (e.g. Badan
Pengawasan dan Sertifikasi Benih [Seed Control and Cer-
tification Bureau]) and seed centres (Qadir et al., 2024).

Indicators characterising the state of seed production
of major crops (cereals, oilseeds) in Ukraine are shown
in Table 2. These include: the equivalent value of seeds —
about 70.0 billion UAH; seed turnover — 55.0 billion UAH;
seed production — 2.3-2.5 million tonnes; about 50 seed
plants and 500 seed producers; the number of varieties
and hybrids — approximately 5.0 thousand; the number
of varieties for which primary seed production is carried
out — only 3.2 thousand varieties Ministry of Agrarian Pol-
icy and Food of Ukraine (2024a).

Table 2. Indicators of functioning and development
of Ukrainian seed production of grains, pulses and oilseeds in Ukraine as of 01.01.2024

Metric Value
Seed value, billion UAH 69.5
Seed turnover in Ukraine, billion UAH 55.0
Annual investments, billion UAH up to 10.0
Production volume, thousand tonnes ~ 2,400
Seed production entities, units ~ 500
Seed plants, units ~50
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Table 2, Continued

Metric Value

Varieties and hybrids, units 5,000

Primary seed production (management), units 3,200

Export, million USD (seeds exported) 77.0

Import, million USD (seeds imported) 350.0

Royalties paid annually, million UAH 80-100

Potential royalty value of nationally bred varieties, million UAH 900.0
The potential value of breeding payments, million UAH 700-750

Source: calculated by the authors

Seeds of grains, pulses and oilseeds account for a sig-
nificant share of about 10-12% in the structure of costs
to produce grains, pulses and oilseeds (Table 3). In 2015-
2023, agricultural producers’ expenditures on seeds in
value terms increased more than tenfold compared to
2010. In 2023, the cost of seeds increased to 55.0 billion
UAH, which corresponds to the growth rate of total costs
per hectare of arable land over these years. Total expendi-
tures also increased by more than 10.6 times. In the ana-
lysed period, several factors contributed to the growth of
seed costs. Firstly, the seed industry was undergoing in-
tensification, which resulted in a simultaneous increase
in the costs of producing seed and its quality. Secondly,

prices for inputs included in the cost of seeds increased,
and thirdly, the share of purchased seeds in the total vol-
ume of seeds increased. Agricultural producers value
their seeds at cost, while purchased seeds are valued at
the purchase price. At a time when the seed industry is
becoming more specialised, the share of seed used by ag-
ricultural enterprises is increasing, it is taking on a com-
modity form, and the calculation of seed costs at average
cost does not meet the requirements of seed production
development. In such circumstances, the reporting ma-
terials of agricultural enterprises cannot be an objective
basis for comparing production efficiency when using
owned and purchased seeds.

Table 3. Dynamics of costs of production of grains, pulses and oilseeds and the place of seeds in 2010-2023

Year
Expenditure 2010 2015 2020 2023
billion UAH %  billion UAH % billion UAH % billion UAH %
Salary 4.3 8.6 7.9 5.1 18.1 6.5 38.0 7.1
Contributions to social activities 1.5 3.0 2.8 1.8 4.0 1.4 8.4 1.6
Seeds 6.1 12.2 18.4 11.8 27.4 9.8 55.0 10.3
Mineral fertilisers 8.1 16.1 29.1 18.6 45.9 16.5 142.3 26.8
Petroleum products 6.7 13.3 18.3 11.7 22.2 8.0 64.8 12.2
Current repairs 3.0 6.0 10.8 6.9 14.7 5.3 17.7 3.3
Amortisation 3.0 6.0 7.5 4.8 24.6 8.8 53.3 10.0
Payment for services and works 8.1 16.1 30.0 19.2 24.0 8.6 12.6 2.3
Other expenses 9.4 18.7 31.5 20.1 98.1 35.1 140.9 26.4
Total 50.2 100.0 156.3 100.0 279.0 100.0 533.0 100.0

Source: calculated by the authors and data of the State Statistics Service of Ukraine (2021)

The economic efficiency of seed production direct-
ly depends on the costs incurred for breeding activities.
Objectively speaking, the production of additional seeds
for all crops is quite costly. At the same time, additional
seeds have the best yield potential, as they contain all
the valuable genetic properties of the variety. Therefore,
the price of additional seeds of cereals, pulses and oil-
seeds is formed considering the valuation of intellectual

property rights. The costs of producing additional seeds in
scientific breeding institutions include all material costs
to ensure the necessary organisational and technological
conditions for breeding activities. Using the example of
the Sinelnykivska breeding and research station, the for-
mation of the standard cost of seeds of spiked cereals can
be analysed by stages of production of additional catego-
ries in 2023 (Table 4).

Table 4. Calculation of the standard cost of conditioned grain seeds*, 2023

Nursery for

Nursery

Nursery

Metric Meas:rl;(ietm ent the selection  for testing for testing P;(:ﬂt;iatul)n P;(:ﬁa;iatuzm
of elite plants  offspring 1 offspring 2 y y
Area hectare - 0.1 0.2 1.2 8
Gross yield kg 3,000 elite 200 800 4,800 32,000
plants
Seed yield kg 80 400 3,000 20,000
Used: 1,000 elite
for the insurance fund kg plants 40 200 1,500 )
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Table 4, Continued

Metric Meas:ll:ietment the selection  for testing for testing P;(:ﬂzgatulm P;(:ﬂ:gatlgn
of elite plants  offspring 1 offspring 2 y y
for sowing (further 1,000 elite 400 families,
reproduction) kg plants 40 kg 200 1,500 )
Seeds UAH 0 11,864 17,185 18,960 32,010
Remuneration and social UAH 11,864 20,740 16,758 22,399 34,014
contributions
Fuels and lubricants UAH 0 747 1,494 3,984 26,560
Fertiliser application UAH 0 1,200 2,400 14,400 96,000
Plant protection products UAH 0 0 620 3,720 24,800
Current repairs UAH 0 200 400 2,400 16,000
Depreciation and UAH 0 120 260 1,560 9,800
amortisation expense
Refinement of seeds UAH 0 0 0 7,680 38,600
Total expenses UAH 11,864 34,870 39,117 75,103 239,184
including seeds UAH 11,864 34,371 37,917 69,703 203,184
Production cost of UAH x 429.64 94.80 23.23 10.16
seeds, kg
Costs for certification of UAH « « » » 041
1 kg of seeds
Production cost of 1 kg of
additional seeds, total UAH % % x x 10.57

Notes: * — in the units of the National Academy of Agrarian Sciences of Ukraine; x — data is not calculated
Source: data from the National Academy of Agrarian Sciences of Ukraine (n.d.)

State-owned research and breeding institutions that
produce pre-basic seeds require significant amounts of
funding. However, even the state budget funds cover no
more than half of the costs of state breeding institutions.
For instance, in 2023, the cost of producing 1 kg of seeds of
the first generation of cereal crops at the Synelnykivska Se-
lection and Research Station was 429.64 UAH. The struc-
ture of material costs changes according to the techno-
logical processes at different stages of production. At the
same time, the output increases each year, so the cost per
unit of production decreases significantly as gross costs
increases. For instance, according to experts, the cost of
producing 1 kg of seeds in the second year of propaga-
tion was 10.16 UAH. Additional costs are also incurred for
seed certification, which involves seed control, including
field inspection, sowing quality control, and soil (varietal)
control. Per 1 kg of additional seed, these costs amounted
to another 41 kopecks, or almost 4.0% of total seed pro-
duction costs (Table 3). The primary task for the future is
to increase solvency at the key links (initial and final) of
the seed distribution chain from breeders to agricultural
producers. This is a short-term task. Further, an increase
in the supply of seeds without an increase in demand will
increase carry-over stocks and lower prices on the domes-
tic market. Only after the gradual resolution of the issue of
increasing demand for seeds will it be possible to reorient
the market management mechanism to increase the sup-
ply of seeds, reduce their cost, improve their quality and
range, and control price declines. To do this, it is necessary
to create a full-fledged infrastructure of the plant variety
market, the elements of which would harmoniously and
efficiently cooperate in the production and sale of seeds.

A. Qadir et al (2024) identified a correlation be-
tween seed producers, their production and production

capacity, and institutional categories. The authors view
the solution to production problems as promoting in-
teragency coordination and network research related to
testing and breeding new varieties and hybrids and devel-
oping seed production infrastructure to meet the ever-in-
creasing demand. The sustainable agriculture system has
four components: breeding of new varieties and technolo-
gies; production of new varieties of seeds and their distri-
bution; certification of new varieties of seeds and quality
control; and supporting components of the system such
as legal regulation, financing, human resources, etc.

The institutional framework for the protection of in-
tellectual property rights in the seed industry was studied
by B. Charnley & G. Radick (2013). The authors insist on
the settlement of disputes over the use of new varieties
and their ownership between breeders and unscrupulous
seed users. The scientists believed that it was unfair to
consumers who threatened the profitability of new vari-
eties. This issue has not lost its relevance for more than
a century. Since 1900, scientists have been studying in-
stitutional mechanisms to protect the rights of breeders.
In this regard, global legislation and/or patent practice is
being revised due to challenges from agriculture, science
and business. Protection of plant-related objects can be
carried out by patenting a plant variety, patenting a utility
model or patenting a plant (USA). Since utility model pat-
enting does not provide the same protection as plant varie-
ty patenting, it is much more complicated. Such patenting
is used in countries where patents are granted for higher
forms of life and experimental support for it should be at a
much higher level. At the same time, the scope of protec-
tion is gradually narrowing (Sechley & Schroeder, 2002).

Proposals for improving the Ukrainian seed industry
by 2030:
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Proposal 1. The efficiency of the seed industry will be
enhanced by the creation of regional (oblast) seed produc-
tion systems that will be focused on meeting the existing
needs of agricultural producers, considering expected
changes in the future. In this regard, it is necessary to cre-
ate three organisational elements of the seed production
system — a seed breeding centre, a seed enterprise and a
regional association of seed producers.

As of 1 January 2024, there were 126 seed plants and
seed facilities in Ukraine, including 46 seed plants (Minis-
try of Agrarian Policy and Food of Ukraine, 2024a). There-
fore, each region can operate under the above scheme. At
the same time, seed producers will be able to receive vari-
etal seeds that have been cleaned, calibrated, treated and
packaged following international requirements. This will
allow Ukraine to create new opportunities to enter the in-
ternational market, namely the European market, which
is the most attractive and expensive.

The stability of the supply of seeds to agricultural en-
terprises is a key to national food security. Seed producers

Wages, events Seeds

468.3 UAH (7.7%)

Other
expenditures,
888 UAH (17.7%)

Fuel and energy
1,257.2 UAH (20.7%)

Plant protection chemicals
500 UAH (8.2%)

Deprecation
533 UAH (8.8%)

and seed distributors play a crucial role in developing the
seed production system, ensuring demand and increasing
the supply of seeds, by introducing many varieties and hy-
brids into circulation and delivering seeds to consumers.
The total volume of the seed market is measured by the
number of seed available, its accessibility to consumers,
and its price. Access to quality seeds is determined by the
ability of agricultural enterprises to obtain them from offi-
cial and unofficial sources. The availability of quality seeds
is limited by low supply, high price and insufficient buy-
er’s ability to pay. The criteria for accessibility of seeds for
agricultural enterprises are the following indicators: the
volume of production demand for seeds, ease of purchase
and price adequate to the enterprise’s capabilities.

To form the price of grain seeds and ensure the full
functioning of the market environment, itis possible to cal-
culate the standard cost, purchase price for the plant and
selling price of 1 tonne of winter wheat seeds with the in-
volvement of farmers in the region (Fig. 1). The calculation
methodologyis universal for cereals, legumes and oilseeds.

560 UAH (9.2%)

The production cost of seeds —
6,082.5 UAH/t

Total cost of seeds —
6,311.1 UAH/t

The purchase price of seeds
for the plant —8,181.5 UAH/t

Fertiliser Selling price of seeds -

1,686 UAH (27.7%) 14,000 UAH/t

Figure 1. The structure of the standard cost and price of 1 tonne of winter wheat seeds for farmers,
the purchase price for the plant and the selling price for agricultural producers as of 01.10.2023

Source: calculated by the authors

Strategic areas of development aimed at meeting
the needs of agricultural production should include: the
development of regional variety selection for specific
natural conditions; ensuring the growth of the human
resources of research institutions; balancing supply and
demand using economic levers; and ensuring commer-
cialisation and profitability of seed production. In devel-
oping countries, the share of seed products in the com-
mercial seed market is quite small and often meets no
more than 10% of the needs of agricultural enterprises
(Qadir et al., 2024).

At the current stage of seed production development,
several issues of agronomic, technical and technological,
socio-economic origin, etc., significantly addressed the
volume of seed production and sales. In the process of
creating and distributing seed value, the main ones are
the lack of a well-developed national policy for the de-
velopment of the industry and the formation of seed pro-
ducers’ income; low productivity of seed production and
limited business access; limited horizontal links between
actors and access to foreign markets.

Ekonomika APK. 2025. Vol. 32, No. 1

A. Fugeray-Scarbel & S. Lemarié (2024) analysed the
drivers of new variety development and marketing. The
authors analysed all links in the value chain from breed-
ing a new variety to the production of finished crops and
their further processing. A comparison is made between
the most common and minor crops — wheat and peas.
Comparison of crops with different market sizes was used
to track each link of value creation in the production and
sales process through the impact of this parameter on
each of the actors (breeding institutions, seed traders, ag-
ricultural enterprises, elevators and the processing indus-
try). The influence of market size on the strategy of each of
the actors involved in value creation is determined, which
necessitates the inclusion of a mechanism of self-rein-
forcement through interaction between them.

Seed producers should retain a certain portion of the
profit from the sale of seeds after harvesting, and send
the seeds to processing companies that process, treat and
package them. Royalties that will be paid in the future to the
owner of the variety in the total costs of the seed plant were
also included. The proposed scheme is shown in Figure 2.
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packaging
79% 9% 9% 3% 100%
NAAS Production Clea}ning and Dressing.and Analysis and Seed yield
refinement packaging control
10.57 UAH/kg 1.2 UAH/kg 1.25 UAH/kg 0.41 UAH/kg 13.43 UAH/kg
68% 10% 19% 3% 100%
. Seed .
Production Cle'c?nmg and treatment and Analysis and Seedyield
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packaging
8.16 UAH/kg 1.2 UAH/kg 2.29 UAH/kg 0.41 UAH/kg 12.06 UAH/kg
60% 9% 9% 3% 12% 7% 100%
i Seed treat t (Anal sis and ‘
Proposal Productionw ﬁleanlng anﬂ ﬁe e kains cgntrol

;. refining (seed % and packaging
(farms) JL plants) J L(seedplants)

L(certiﬁcation)

‘ Logistics LRoyaltieS LSeedyield

8.18 UAH/kg 1.2 UAH/kg 1.25 UAH/kg

0.41 UAH/kg

1.62UAH/kg 1.20 UAH/kg 13.68 UAH/kg

Figure 2. Actual and proposed value chains of conditioned seed production in Ukraine and the world
Notes: NAAS — National Academy of Agrarian Sciences of Ukraine; ESA — European Seed Association; PSE — private seed

enterprise
Source: calculated by the authors

This will ensure the transition of seed production in
Ukraine from artisanal to a more professional level. The
use of the successful experience of European countries
(Lazarieva, 2022) in supporting seed production will in-
crease the solvency of producers and consumers of con-
ditioned seeds at all stages of their marketing; develop a
mechanism for managing the seed market to increase the
supply of conditioned seeds, reduce their price, improve
their quality and range; attract a significant number of
farms to produce nationally selected seeds in different cli-
matic zones of Ukraine; create regional (oblast) seed pro-
duction systems, which should include a seed breeding
centre, seed plant, and regional union of seed producers.

Royalties 15%

Proposal 2. Given the limited budgetary funding
and protection of the interests of Ukrainian breeding
centres and breeders, it should be mandatory to make
royalty and breeding payments as the main investment
component of further development of seed production
of cereals, legumes and oilseeds. Based on its research,
the European Seed Association (Euroseeds, n.d.) iden-
tifies royalties as a component of the main costs of
selling conditioned seeds in the amount of 15% of to-
tal costs (Fig. 3). The other components are seed pro-
duction costs — 40%, cleaning, processing, treatment
and packaging — 20%, logistics — 20% and analysis and
control - 5%.

Seed production

costs 40%
Logistics, etc.
20%
Analysis and quality
control 5% Cleani
Seed treatment and re(feierllrililngl 0%
and packaging 10% §107

Figure 3. Cost components in the cost of conditioned seeds
Source: created by the authors based on The voice of the European Seed Sector (n.d.)
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Analysing the main components of the cost of creat-
ing conditioned seeds, it is possible to note that the cost
of seed production is only 40% of the total cost, the rest
is added value. N. Kalaitzandonakes & A. Magnier (2013),
E. Gimon et al. (2013), and Y.A. Yigezu et al. (2018) argue
that the genesis of national seed systems is hampered by
global challenges. Multinational companies have contrib-
uted to the monopolisation of the seed market by impos-
ing excessive licence fees and controlling food resources
at the global level. The result is overcharging farmers and
having devastated environmental impacts on agriculture.
The private seed companies that dominate the seed mar-
ket are changing the goals of breeding programmes and
setting new market trends. Their research in breeding ac-
tivities is innovatively aimed at creating seed traits that
would maximise their profits. This is primarily the crea-
tion of hybrids of profitable crops, such as vegetables.

Seed production is a highly profitable industry. There-
fore, significant amounts of private investment are chan-
nelled into the seed business every year. According to the

Ministry of Agrarian Policy and Food of Ukraine (2024b), it
is projected that the value of seeds will increase from 2.7
to 4.2 billion USD in 10 years. The average cost of seed in
Ukraine will increase to 110 USD per hectare over this pe-
riod, or 35% from the level of 2023 (80 USD per hectare).
The construction of new seed plants alone is expected to
attract 84.0 million USD of investment resources annually.
According to the authors of the study, investment sup-
port for seed production of cereals, legumes and oilseeds
is up to 10.0 billion UAH, or approximately 300.0 million
USD annually (Table 1). Potential royalty and breeding
payments are presented in Tables 5 and 6. Annual pay-
ments for varieties of Ukrainian breeding amount to 80-
100 million UAH, with a potential royalty of 5.2 billion
UAH, of which about 800 million UAH from the use of
seeds of Ukrainian breeding, which could be used for the
development of breeding and the use of new varieties and
hybrids. Therefore, annually, Ukrainian crop producers
pay about 5.0 billion UAH to support and invest in foreign
science that produces varieties of domestic selection.

Table 5. The cost of conditioned seeds and royalty calculation in Ukraine in 2013

Cultures Seeds produced, Costofseeds, Areaplanted, Royaltil;z::il:oThUAHﬁ Royalties per 1 ha
thousand tonnes million UAH thousand ha total " .g OS¢ .om of crops, UAH
Ukrainian breeding
winter wheat 78.8 1182 394 118.2 56.9 300

spring barley 10.7 149.8 59.4 14.98 5.3 252.1
winter barley 12.2 170.8 67.8 17.08 3.5 252.1
corn 103 22,660 4,923.6 3,399 611.8 690.3
winter rye 5.9 82.6 32.8 8.26 1.0 252.1
buckwheat 0.7 28 8.8 2.8 2.8 320.0
millet 0.6 21 12 2.1 2.1 175.0
oats 0.9 12.6 5.0 1.26 1.3 250.7
triticale 0.4 5.6 2.2 0.56 0.6 252.5
spring wheat 5.3 74.2 26.5 7.42 1.7 280.0
peas 6.1 122 20.3 12.2 2.0 600.0

Total cereals 224.6 24,508.6 5,552.4 3,583.9 688.9 X
soy 22.6 678 188.4 67.8 4.5 359.9
winter rape 5.1 1,530 1,020 229.5 22.5 225.0
sunflower 35.7 8,925 5,100.0 1,338.75 89.7 262.5

Total oilseeds 63.4 11,133 6,308.3 1,636.1 116.7 X

Total 288 35,641.6 11,860.7 5,219.9 805.5 X

Notes: x — data is not calculated
Source: calculated by the authors based on data from the Ministry of Agrarian Policy and Food of Ukraine (2024a)

Table 6. Amounts of royalties and breeding payments for grains,
oilseeds and pulses (based on the example of 2023 sowing) in Ukraine

q Breeding payments per The area where selection  The potential annual
Royalties per 1 ha q
Cultures of crops. UAH 1 ha of crops, payments can be made, amount of selection
B UAH (50% of royalties) thousand hectares payments, million UAH
winter wheat 300.0 150.0 2,971.1 445.7

spring barley 252.1 126.1 198.7 25.0
winter barley 252.1 126.1 366.6 46.2
winter rye 252.1 126.1 5.9 0.7
buckwheat 320.0 160.0 106.9 17.1
millet 175.0 87.5 66.9 5.9
oats 250.7 125.4 474 5.9
triticale 252.5 126.3 3.2 0.4
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Table 6, Continued

q Breeding payments per The area where selection  The potential annual
Royalties per 1 ha q
Cultures of crons. UAH 1 ha of crops, payments can be made, amount of selection
PS) UAH (50% of royalties) thousand hectares payments, million UAH
spring wheat 280.0 140.0 112.7 15.8
peas 600.0 300.0 117.9 35.4
soy 359.9 180.0 1,475.2 265.5
Total X X 5,472.5 863.6

Notes: x — data is not calculated

Source: calculated by the authors according to the Ministry of Agrarian Policy and Food of Ukraine (2024), State Statistics

Service of Ukraine (2024)

In addition, the transition to breeding payments
could additionally provide Ukrainian breeders with over
700 million UAH, even if breeding payments are no more
than 50% of the royalty value. Comparing France, Germa-
ny and Ukraine — countries with similar crop areas - the
amount of royalties paid is very different. Annually, 125
million euros are paid in royalties and breeding fees in
France, 65 million euros in Germany, and only 2.5-3 mil-
lion euros in Ukraine (Zakharchuk et al., 2024). Compared
to European countries, royalty and breeding payments in
Ukraine are virtually non-existent and payments for intel-
lectual property protection are several times lower.

There are no state programmes to support the devel-
opment of Ukrainian breeding and seed production of
cereals, pulses and oilseeds. State programmes to finance
plant breeding were in place only until 2011. In 2018-2019,
the Programme “Partial compensation (80%) of the cost
of seeds of agricultural plants of Ukrainian breeding pur-
chased from seed producers of the basic, certified cate-
gory (excluding VAT, but not more than 80 thousand UAH
per farm)” was in effect but was cancelled by Resolution
of the Cabinet of Ministers of Ukraine No. 106 (2018). This
may lead to a reduction in the share of Ukrainian varie-
ties on the seed market. Nevertheless, there is a need to
improve the process of collecting licence fees, depending
on the actual consumption of seeds under licence and
sublicence agreements and breeding fees for Farm Saved
Seed - seeds for in-house use.

Using the Canadian (French) mode of collecting
breeding fees (per tonne of marketable grain sold), the
Polish or German scheme (per 1 ha of marketable crops)
as a basis, in any case, revenues to breeders and breeding
institutions could amount to between 0.7 and 1.0 billion
UAH. At the same time, each owner of a variety should
be guaranteed protection of its intellectual property. For
this purpose, agricultural producers need to declare va-
rietal production crops, register licensing agreements
and collect royalties, and control, form and maintain a
database of seed and commercial crops by varieties and
hybrids. This will help to increase the flow of investment
resources to produce new high-yielding varieties of
Ukrainian breeding.

For the restoration of Ukrainian breeding and the fu-
ture, including proposals for optimising the value chain of
seed production in Ukraine and the main areas of invest-
ment in the development of breeding seed cultivation/
production, it is necessary to improve the technical and
technological support of breeders and scientific breed-
ing institutions, develop recommendations on modern

technologies for growing seeds in different natural and
climatic zones of the country; improve the legal and or-
ganisational aspects of the activities of NAAS research in-
stitutions based on public-private partnership; gradually
adapt Ukrainian seed production to global requirements
for seed production and certification, join all OECD seed
modes; strengthen the export potential of Ukrainian seeds
of national selection, increase their competitiveness and
eliminate bureaucratic and logistical barriers to the sup-
ply of seeds to the global market.

»Conclusions

The study substantiated that the creation of a sustaina-
ble investment and innovation seed system is necessary
to create new varieties of crops to meet the needs of agri-
cultural enterprises. The study determined that 496 seed
production entities operate in the Ukrainian seed system,
including 46 seed plants. In 2023, the register contained
5,000 seed varieties and hybrids, and only 3,200 of them
were used for primary seed production. The volume of
seed imports in terms of value is 4.5 times higher than ex-
ports and in 2023 amounted to 350 million USD.

The calculations confirmed that in the structure of the
standard cost of seeds of additional categories, the largest
share is accounted for by mineral fertilisers (22.8%), fu-
els and lubricants (20.1%), rent for the use of land plots
(10.8%), seed material (9.2%) and depreciation of fixed
production assets (8.8%). It is proved that in the structure
of the value added of conditioned seeds, the largest share
is made up of seeds that come from the enterprises that
grow them for processing. For enterprises that are mem-
bers of the European Seed Association (EU countries),
this share is 40%, institutions of the National Academy of
Agrarian Sciences — 79%, and private enterprises — is 68%,
according to the authors’ calculations, this share should
be optimally 60% for Ukraine. Other components of value
added are less significant in the final price and account
for 5-10% of the total value added. At present, neither the
institutions of the National Academy of Agrarian Sciences
nor private enterprises of Ukraine include royalties and
breeding payments in the total cost of conditioned seeds.

According to the calculations, the potential royalties
from the use of conditioned seeds of cereals, pulses and
oilseeds could amount to 5.8 billion UAH, including ap-
proximately 900 million UAH for Ukrainian varieties. The
estimated potential amount of breeding payments could
be over 700 million UAH. This is a substantial investment
that could become innovative in supporting Ukrain-
ian breeders. Ukraine could become one of the most
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» Abstract. In the current conditions of war, the formation of strategic vectors of agribusiness in Ukraine is an
integral part of economic development in the post-war recovery. The purpose of this study was to identify the tasks
that will provide opportunities to eliminate the negative trends caused by the war. The study conducted a bibliometric
review of scientific papers on agribusiness in Ukraine and the world. Such an analysis helped to track trends, identify
gaps and unresolved areas for further research, and formulate strategic vectors for the development of the agricultural
sector. The study substantiated changes and trends in agribusiness in Ukraine as a result of the comparative dynamics
of Ukraine’s share in global agricultural exports. The paper focused on the specific features of exports during the Grain
Initiative and identified the key continents of exports. It was found that the key problems faced by the agricultural sector
in Ukraine include the unstable geopolitical situation, martial law, environmental changes, labour force shortages,
and rapid globalisation. International agribusiness activities have undergone dramatic changes caused by the full-
scale invasion. That is why Hoshin Kanri’s strategic model for the development of Ukraine’s agribusiness during the
war and post-war recovery allows identifying key factors, forming trends, and anticipating risks affecting agribusiness.
The proposed strategy also accommodates the need for the necessary resources to implement innovations and
attract investment. This will improve the organisational design of agribusiness-oriented enterprises. The formation
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of an agribusiness development strategy should be aimed at spreading innovations in agribusiness and the greatest
involvement of enterprises in this area in innovative activities. The findings of this study can be used in the activities

of agricultural enterprises

» Keywords: agrotechnology; agro-industrial complex; agroholdings; agribusiness ecosystem; export; grain initiative

» Introduction

A special subsystem of economic relations, such as ag-
ribusiness, has emerged relatively recently as a result of
the combination of agrarian, industrial, and trade capi-
tal in the integration of industry and agriculture. The de-
velopment of agribusiness in any country, as well as the
improvement of its sectoral and territorial structures,
contributes to the rationalisation of production, efficient
distribution and use of resources and raw materials, en-
suring the country’s food security and the development
of international activities. A turning point in the devel-
opment of agribusiness was the full-scale invasion of the
country, which resulted in the extensive loss resources
and damaged or destroyed infrastructure. Many elevator
capacities have been partially or completely destroyed or
are located in uncontrolled territory (under occupation).
In the global market, Ukraine has always been a key ex-
porter of raw materials, and most of its products were
transported using maritime logistics routes. From 2022,
the hostilities have significantly restricted this mode of
transport, leading to a global redistribution of trade flows
to commodities such as base metals, mineral oils, and ag-
ricultural products (Bentley et al., 2022). World trade, as
well as the global economic outlook, has suffered signifi-
cant damage as a result of the Russian military invasion of
Ukraine (Ruta, 2022).

Agribusiness in Ukraine has undergone a transforma-
tion due to the war, climate change, environmental degra-
dation, rising costs, and declining profitability from ma-
jor crops. Businesses with livestock as a key activity have
faced problems with access to necessary resources such
as feed, medicines, or equipment. There is a shortage of
labour, rising prices for electricity and fuel and lubricants,
dependence on electricity supply schedules, and a gener-
al shortage of electricity. Researchers increasingly often
focus their studies on the economic consequences of the
Russian-Ukrainian war (Polinkevych, 2024). M. Behnassi
& M. El Haiba (2022) considered food security issues in
the context of military conflict, as they weaken the coun-
try’s and nation’s potential, impeding the cultivation and
harvesting of crops, processing, transportation, and sup-
ply to the market. K. Mahlstein et al. (2022) examined the
issue of economic development in wartime, with a key
focus on the use of sanctions as a coercive tool for shap-
ing international policy. Y. Fang & Z. Shao (2022) focused
on the changes that commodity markets experience from
the negative impact of war: shortages, food crisis, price in-
creases, currency fluctuations.

Due to the military actions in the country, agricultural
enterprises are experiencing challenges in providing agri-
cultural resources, such as seeds, fertilisers, and pesticides.
Agribusinesses must diversify by looking for new types of
activities, as well as change markets and find new buyers.
T. Glauben et al. (2022) focused on grain market analysis
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and food security measures, M.A.R. Estrada & E. Kout-
ronas (2022) addressed the effects and consequences of
economic sanctions on trade. The recovery and develop-
ment of agricultural business in Ukraine requires the de-
velopment of effective strategic decisions. This is a rather
lengthy process that depends on financing and attracting
foreign investment, finding innovative approaches to ag-
ricultural activities, and securing stable export routes and
logistics flows. The post-war recovery of agriculture in
Ukraine means the development of agricultural technol-
ogies that will contribute to the efficient and rational use
of resources, automation, increased competitiveness, and
improved market relations and the economy of Ukraine
overall (Shults & Lutskiv, 2024). N. Skorobogatova (2023)
considered the ecosystem of agribusiness as a way to a
balanced recovery of the agrarian economy of Ukraine,
while S. Zakharin et al. (2021) presented approaches to
the strategic management of the agro-industrial complex,
which are effective for implementation during the post-
war recovery of the country.

The purpose of the present study was to formulate
strategic vectors for the development of agribusiness in
the context of war and during the post-war reconstruction
of the country. Based on this purpose, the study solved the
following tasks:

» conducting a bibliometric review of literature sourc-
es to identify key clusters and research areas on agribusi-
ness in Ukraine and the world;

» substantiation of changes and trends in agribusi-
ness in Ukraine;

» development of the Hoshin Kanri strategic model
for the development of agribusiness in Ukraine during the
war and post-war recovery.

» Literature review

The scientific basis for business process management is
reflected in all areas of economic activity. The agrarian
sector of the economy is no exception, which was later
transformed into a separate area, namely agribusiness.
In the first half of the 1950s, the term “agribusiness” was
first mentioned in scientific studies as a vertical inte-
gration of activities. H.J. Davis & R.A. Goldberg (1957)
were among the first to define agribusiness as a system
of combined operations for the production and distri-
bution of goods in the agricultural sector. The key areas
of agribusiness are production operations on the farm,
storage, and processing of agricultural products and
finished goods. Thus, the concept of agriculture has
acquired a new vector and expanded its scope. A little
later, G. Sykes (1963) published a paper describing agri-
business as a close relationship between agriculture and
industry, which jointly focus on the processing and mar-
keting of agricultural products.




Over time, a new vector and approach to the con-
cept of agricultural management has become increas-
ingly popular. The production, processing, manufacture
of agricultural goods and trade development as areas of
agribusiness have become an economic sphere of activi-
ty for countries and a new area of research for scientists.
J. Baran & J. Zak (2014) presented an analysis of transport
activities carried out in different agribusiness entities,
which resulted in a general rating of transport units oper-
ating in the considered agribusiness enterprises. The re-
searchers defined a coherent system of criteria that allows
evaluating transport activities in agribusiness, including
both universal advantages and specific features of trans-
port. An evaluation matrix was built and a rating of 10
transport units was formed.

1. Kovalchuk et al. (2021) considered the legal regu-
lation of agribusiness as a relatively new area of activity,
while Ya. Pushak et al. (2021) described the benefits of an
economic security assessment system that determines
macroeconomic sector trends. T. Gagalyuk et al. (2021)
identified the benefits of corporate social responsibility
in the activities of agricultural enterprises, which is sig-
nificant in meeting the defined sustainable development
goals for the period up to 2030. O. Demchenko ez al. (2023)
investigated the determinants of human capital develop-
ment in the context of global challenges. Within the frame-
work of the presented study, the literature review covered
papers with a special focus on the agribusiness of Ukraine
in the context of the war that began in 2014 and intensified
after the full-scale invasion by Russia in February 2022.

A. Mazur et al. (2018) examined the issues of organi-
sational reform of the agro-industrial complex to optimise
them to meet the requirements of an advanced model
of agricultural economic development. The significance
of this topic is determined by the content and vector of
systemic transformations in the agricultural sector of the
economy aimed at forming a competitive and economi-
cally attractive management system. Some components
of the presented model are also relevant for the strategy
of agribusiness development in Ukraine in the post-war
period. K. Nazarova et al. (2020) studied the trends in the
development of the agricultural market of Ukraine. The
researchers proved the significance of the agricultural sec-
tor for the national economy by considering its share and
dynamics in GDP formation, the balance of key indicators
in the agricultural market, and the necessity of attracting
investors. However, the conclusions presented have lost
their relevance due to the occupation of certain territories
of the country and the mining of agricultural fields, which
will require humanitarian demining.

That is why the study by L. Shovkun-Zablotska et
al. (2024) is relevant, where the researchers chose the de-
velopment of areas and tools for managing agricultural
enterprises in the context of war in Ukraine as the purpose
of the study. The objectives of the study were to develop
a mathematical model of the operational change of the
goal of an agricultural enterprise, to establish the condi-
tions for changing the goals of agribusiness, to determine
the wartime requirements for agribusiness management
and to assess the impact of the war on the components
of the resource potential of agricultural enterprises.
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G. Fernandes et al. (2023) focused on the consequences of
the armed conflict for shipping, which is indispensable for
export-import operations of agricultural products. This
article presented a quantitative assessment of the effects
of the Russian invasion of Ukraine on various possible
transport chains and the search for alternatives. A meth-
odology for estimating the transport of agricultural prod-
ucts from Ukraine to a North African port was presented.
The main conclusion of the study was that the costs for
alternative transport chains increased at least twice.

E. RibaSauskiené et al. (2024) examined the most rel-
evant strategies to ensure the resilience of the agricultural
supply chain in the face of disruptive events. Innovation,
cooperation, diversification, and knowledge accumula-
tion are assessed as possible agribusiness strategy options.
R. Goyal & S. Steinbach (2023) investigated the changes in
the futures market in the wake of the Russian invasion of
Ukraine and the Black Sea Grain Initiative. The study es-
timated that agricultural futures prices were 16% higher
than hypothetical prices during the first nine weeks after
the full-scale invasion. In contrast, the Black Sea Grain
Initiative did little to change traders’ perceptions of agri-
cultural commodities in relation to the uncertainty of the
futures market caused by the Russian-Ukrainian war.

In the analysis of trade in grains and oilseeds, S. Ahn et
al. (2023) found that imports from Ukraine were 78.2%
lower between February and July 2022. The researchers
showed that the Russian-Ukrainian war had significant
trade implications for the countries directly involved, but
only limited ones for the global grain and oilseed markets.
N. Volkova et al. (2023) studied the quality and compet-
itiveness of agricultural products and agricultural enter-
prises in the context of Russian military aggression. The
researchers proved that agribusiness needed an effective
strategy and management approaches in wartime. O. Ga-
rafonova et al. (2023) analysed the damage caused by the
war to Ukraine and agribusiness specifically. The research-
ers analysed the distribution of losses in the agricultural
sector of the economy, including agricultural machinery,
grain storage, livestock, and raw materials. The research-
ers also identified the principles of recovery after the war,
which included gradual development, integration into the
EU, investment promotion, creation of agricultural hold-
ings, and cluster development of agricultural activities.

Y. Miao & T. Kharchenko (2023) focused on the devel-
opment of an innovative strategy for managing agribusi-
ness in the context of globalisation, while A. Mykhailov et
al. (2021) developed investment tools for managing inno-
vations in agribusiness. Thus, the analysis of the literature
showed that agribusiness in wartime is a relevant area of
interest for researchers in various fields, countries, and in-
stitutions. That is why it is important to conduct a biblio-
metric review in this area to identify scientific clusters and
trends in the field of agribusiness.

»Materials and methods

The methodological framework of this study was formed
by general and special scientific approaches and meth-
ods. The general scientific approach was the basis for the
formation of prerequisites, trends, and patterns in the
sustainable development of agricultural business. The
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dialectical approach helped to formulate the philosophi-
cal aspects, factors, and conditions of agribusiness during
the war. Based on the critical (evaluative) approach, the
contradictions, critical aspects, and paradoxes of business
focused on the strategic vectors of agribusiness develop-
ment were identified. The application of systemic and
synergistic approaches helped to form a holistic view of
the formation of the agribusiness strategy of Ukraine.

The development of quantitative research was large-
ly driven by the availability of modern bibliometric data-
bases that provide information on publications and their
citations. A bibliometric database contains bibliographic
information about scientific publications on agribusiness
and allows tracking their citations. Each of the existing
databases has its specific features, set of functions, capa-
bilities, and limitations. To study agribusiness issues, the
study chose the Scopus scientometric database, which al-
lows analysing scientific literature (and through it, the ac-
ademic community) by a series of quantitative indicators,
such as the number of publications, citations, number of
co-authored papers, and complex production indicators.
The bibliometric method was also employed to analyse
the literature in the Scopus database. The analysis did not
include any restrictions on the language of publication or
country. In addition, no time limits were set for the pe-
riod of publications, since the subject of agribusiness is
relatively new, and the total number of papers (n=28,710)
does not exceed the limits set by the Scopus database. To
assess the authors’ influence, the profiles of individuals
automatically generated by the Scopus database based on
maximising publications were analysed. The presented
profiles allow comparing authors by the number of publi-
cations, number of citations, and Hirsch index level. Infor-
mation for the documents that met the requirements was
filtered by the keywords “agribusiness”, “agribusiness AND
strategy”, “agribusiness AND Ukraine”. The Scopus scien-
tometric database, which was chosen as a basis, contained
8,710 papers (as of August 2024) on the keyword “agribusi-
ness” since 2004. This is because agribusiness has recently
emerged from the field of agriculture, yet it is becoming
increasingly relevant every year.

For the bibliometric analysis, the study used the on-
line platform for monitoring and analysing international
scientific research using visualisation tools and modern
citation metrics of Scopus and the VOSviewer tool for
building and visualising bibliometric networks. The ap-
plication of the software helped to identify the principal
links between existing data visualisation concepts and to
identify new and little-studied aspects in the field of ag-
ribusiness. The map developed using VOSviewer software
clearly demonstrates the frequency of terms that are used
at least five times in publication titles, abstracts, and key-
words, as evidenced by the size of the circle and the font
size of the term. Thus, the larger the circle, the more pub-
lications contained the term associated with the keyword.
Based on the colour, one can determine the belonging to a
certain cluster of interrelated terms. Network visualisation
displayed a system of interconnected terms (the closer
they are to each other, the greater the level of semantic
proximity) both within the same cluster and between clus-
ters. The lines depicted on the map reflected the connec-
tions between individual keywords. Thus, the results of the

Ekonomika APK. 2025. Vol. 32, No. 1

study allowed forming clusters, each of which combined
a different number of thematically close keywords with
varying frequencies of use and overall proximity of con-
nection. The study also applied the Hoshin Kanri meth-
odology to formulate a strategy for Ukraine’s agribusiness.
The built model will facilitate the alignment of strategies
at enterprises, as well as the improvement of business
processes for cross-functional management. The study
employed the authors’ publications, which are mostly pre-
sented in the Scopus database, regulatory documents of
the Ministry of Agrarian Policy and Food of Ukraine (2023),
and reports of the Main Agribusiness Website (Agribusi-
ness of Ukraine, n.d.).

> Results
Agribusiness is a form of entrepreneurial activity in the
agro-industrial sector of the Ukrainian economy. This
sector includes business activities in the supply of inputs
(fertilisers, machinery, seeds, and pesticides); agricultur-
al production itself (crop and livestock production); pro-
cessing, storage, and trade of raw materials and finished
products. Notably, agribusiness includes certain types of
activities related to the agricultural sector, such as market
infrastructure and agro-services. To fulfil the purpose of
the study, a network map of interconnections was built
using the keyword “agribusiness”, which helped to identify
key scientific clusters that reflect the features, advantages,
and disadvantages of agribusiness (Fig. 1). The mapping
of interrelationships using VOSviewer software revealed
that agribusiness issues are reflected in 18 scientific clus-
ters. The clusters presented in Figure 1 demonstrate that
agribusiness is not a separate area of scientific and practi-
cal interest, but is interconnected with logistics and man-
agement processes, territorial features, ecosystems and
digital technologies, agriculture and food, economic and
political features. Further study of the bibliometric data
helped to build a network map of interactions in Figure 2.
Thus, the greatest scientific attention to agribusiness was
concentrated in the United States, Brazil, Indonesia, India,
Germany, and Italy. The study of mutual citations between
representatives of different countries shows a description
of general trends in agribusiness, as well as an analysis of
key issues in the world and global changes in the world
economy. Out of the submitted papers, the Scopus sci-
entometric database identified only 129 documents that
address the issue of agribusiness in Ukraine. The biblio-
metric review helped to form a scientific portrait of the key
authors, as it allowed analysing the number of published
papers, citations, the author’s h-index, as well as the titles
of key and most cited papers (Table 1).

The diagnostics of the scientific portrait showed that
the Scopus scientometric database does not contain a
significant number of papers on agribusiness in Ukraine.
Publications from 2021 onwards have become particularly
popular, but there are virtually no papers describing the
strategy for agribusiness development and prospects for
the country’s recovery in the post-war period. The study
also found that by subject area, the largest number of
publications belongs to Economics, Econometrics, and
Finance (n = 63); Agricultural and Biological Sciences
(n=48); Business, Management, and Accounting (n=47);
Social Sciences (n=39); Environmental Science (n=16).




Mamchur et al.

raspberrypi
deep!| |\9rn|ng crop yieldiprediction bioghar
W . conjointanalysis  © T sri lanka
® © florig@@lture
datamivning food\p?oducti@ o & @;ntarﬁnatlon
< \ N oRogulture
' %u?euv eco*te agrock@micls © %O&hwe(caagraﬂanﬁpltallsm
N lOt" ~@ d tors @0
“indicators = remote Qn Ia polyphenols
arﬁctal mtelhgence O e '9 Of 8
i NN 7 ©land use pes &n @fr tier
mterng&@ﬁt ings LAY organic w@pgf" ®

@
- eurd&@n union w
aufﬁ\atlorﬁ N ) r‘

biologicallassets agrobisiness : g ‘

ety

agrlculturalgupply chatne
agnculture 0

&
family agiibus*r&s d'g’tal economy (
project mamagement ™
. musw. :
madels ,‘
smg.lgtion -
partiers © ©

&Ilaborietlorb

rﬁss*

> labour™ °
a wdershealth promotion

% 2 rbl@reﬂ)rm

B

2
(ge‘ntma

(@peasants

= ‘agrarian change

liEld ‘errltory

amazonia

indigenous  ethnicity

organic products resloné % ‘m;omotlon partigpation w‘é‘ter management
" o 6262 xrlg‘f'na@alfrade @
glycing max L] ‘sr M ™ fm ‘myanmar i °
i @ O Al a@er @ agribusiness companies
hd e «©! global value chains
subsidies P4 N
lean r%nufacturﬁg actors A d
social network sdgs O 4o
cheese )
. acquisitions
&VOSVlewer
ergonomics

Figure 1. Clusters formed during research on the term “agribusiness”
Source: compiled by the authors of this study based on scientific publications indexed by the international scientometric

database Scopus using the VOSviewer tool

mozambique

befin
- ‘oon \
. morocco

algeria
tunisia

wfrica

y nj*
2, =
czech’pﬁéljc, TN/

. uruguay
kazalghstan

russia | states <RI ‘_braznl
portugal G ’
ecuador

peru

iraq W% % austria
ja%n a lia

Filie P

prilpines " i8g0d

taiwan v madagascar
singapore “sri i

g?b VOSviewer

cnpq

Figure 2. Network map of connections between scientists in different countries of the world
Source: compiled by the authors of this study based on scientific publications indexed by the international database

Scopus, using the VOSviewer

Table 1. Scientific portrait of the first five authors of scientific papers on agribusiness in Ukraine as of 15 August 2024

Total publications, including
those on Ukrainian
agribusiness

Citations

Author name, affiliations,
by/h-index

author profile

Kucher, Anatolii V.
Lviv Polytechnic National
University, Lviv, Ukraine
57006415200
Basiurkina, Nataliya
Odesa National University of 5/2
Technology, Odesa, Ukraine
57217103580

51/3 309/10

24/2

Papers on the topic of agribusiness
in Ukraine and number of
citations in Scopus

A. Kucher (2020) -
L. Pronko et al. (2020) — 23

0. Demchenko et al. (2023) -2
Ya. Pushak er al. (2021) - 14
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Total publications, including

Table 1, Continued
Papers on the topic of agribusiness

Author name, affiliations, .. Citations 2 .
those on Ukrainian 5 in Ukraine and number of
author profile agribusiness gl sliates citations in Scopus
Gagalyuk, Taras V.
Leibniz-Institut fir
Agrarentwicklung in 28/2 287/12 T. Gagalyuk et al. (2021) -3
Transformationsokonomien, T. Gagalyuk & J.H. Hanf (2009) - 9
Halle, Germany
35117765300
Kharchenko, Tetiana B.
Sumy National Agrarian 9/2 36/3 Y. Miao & T. Kharchenko (2023) — 2
University, Sumy, Ukraine A. Mykhailov et al. (2021) -3
57203587295
Kovalchuk, Inna
Lviv Polytechnic National 4/2 41 1. Kovalchuk et al. (2021) -1
University, Lviv, Ukraine 1. Kovalchuk et al. (2020) — 1
57219240814

Source: compiled by the authors of this study based on data from the Scopus database

A characteristic feature of agribusiness is that it is a
combination of separate types of work and therefore cov-
ers the sowing and cultivation of primary raw materials,
their processing, storage, and sale. Certain areas are con-
firmed to gain advantages through scientific research.
However, the key conclusion of the bibliometric review
was that there were virtually no studies that would focus
on the agribusiness in wartime. After the full-scale inva-
sion, some of Ukraine’s agricultural products lost their
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Figure 3. Area of alienated land in Ukraine due to war,
by region, thousand ha (as of 31 October 2023)
Notes: total area — 492 thousand ha
Source: compiled by the authors of this study based on
the infographic guide Agribusiness of Ukraine (n.d.)

An analysis of the data in Figure 4 suggests that ag-
ricultural products and their exports have hardly main-
tained their positions in the global market. Countries in
different regions are dependent on Ukraine’s raw material
base and can only sustain their economies through im-
ports. Changes in the trends of agribusiness in Ukraine
have become a research interest for scholars. S. Ahn et
al. (2023) considered the negative effects of the Russian
invasion on global trade in grains and oilseeds, as well as
major price fluctuations and threats to global food securi-
ty. This situation has caused negative dynamics not only
for Ukraine but also for many countries around the world.
Countries such as Thailand, Iran, Bangladesh, and African
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positions in global exports. This is because a significant
area of land has fallen under occupation, and military
operations are taking place on other lands (Fig. 3), which
has led to the alienation of land involved in agribusiness.
Despite these changes, Ukraine has managed to largely
preserve its agribusiness and, in some cases, improve its
position. Positive trends are driven by the recovery of ex-
ports, albeit not in full, and by production, which contin-
ued even during the war (Fig. 4).

Wheat 13 2022/2023
2}
3]
S 2021/2022
= 14.9
8 Corn 13.1
a
E 16.9
2 Rapeseed 17.6
=]
L
&b . 40.4
% Sunflower oil 40.3
<]
& 20.1
&= Other products 197

0 10 20 30 40 50

Figure 4. Comparative dynamics of Ukraine’s share in
global exports of agricultural products, %
Source: compiled by the authors of this study based on
the infographic guide Agribusiness of Ukraine (n.d.)

countries have experienced a shortage of Ukrainian grain
supplies, wheat and maize exports by India, and energy
exports by European countries. This substantially affected
the operations of agribusinesses due to disruptions in the
resource management system.

A. Rose et al. (2023) described the disruption of
grain exports and the emergence of a global food crisis
as an economic consequence of the war. The results of
the study were based on the analysis of the effects of the
decline in grain exports and the deterioration of macro-
economic indicators in various regions of the world, as
Ukraine is a key raw material base. Before the war, the
main logistics for Ukrainian farmers was sea transport,




but the blockade of ports caused devastating damage
and required the search for effective levers to overcome
the situation. The best alternative was the creation of
the Grain Initiative in August 2022, which became crit-
ically significant for Ukraine and enabled it to export

Barley
4%

Sunflower oil

S

Sunflower meal
6%

Wheat
27%

Mamchur et al. @

32.9 million tonnes of products (Fig. 5). In their study,
H.M. Ay & A. Soylemez (2023) proved the benefits and
significance of the Black Sea Grain Initiative for Ukrain-
ian grain exports and analyse Turkey’s policy when sign-
ing this agreement.
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Figure 5. Ukraine’s top five export commodities during the Grain Initiative, million tonnes
Source: compiled by the authors of this study based on the infographic guide Agribusiness of Ukraine (n.d.)

Only partial replacement of maritime transport by
road is possible, but port infrastructure cannot be re-
placed. Despite the adaptation of agribusiness to new
realities, farmers still cannot fully perform their work
and face sales problems due to the constant shelling of
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border areas, infrastructure, and border blockades initiat-
ed by neighbouring countries. Another convincing factor
in the development of Ukraine’s agribusiness is the results
of exports during the Grain Initiative, where the main con-
sumers are Asia, Europe, and Africa (Fig. 6).
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Figure 6. Geographical structure of exports during the Grain Initiative in 2022-2023, million tonnes
Source: compiled by authors of this study based on the infographic guide of Agribusiness Ukraine (n.d.)

Despite the war conditions, agrarians are trying to
organise the sowing campaign as efficiently and fully as
possible. There are certain trends and changes in spring
crop sowing, such as a decrease in the area under maize,
but an increase in the cultivation of oilseeds and some
industrial crops. Alternatives must be found due to the
mining of fields in the occupied territories, soaring prices
for fertilisers and pesticides, and problems with the Grain

Initiative. 2022-2024 resulted in a decrease in wheat and
barley acreage due to the occupation of the southeastern
regions of Ukraine. However, rapeseed plantings are still
at a sufficient level, which raises the chances of success-
ful exports. Scientometric databases contain a sufficient
number of papers where the researchers focus on the
issues of Ukrainian agriculture. For example, E Urak et
al. (2024) described the impact on agricultural prices
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and food security in the context of the Russian-Ukraini-
an war, while S. Devadoss & W. Ridley (2024) investigated
the effects of the Russian invasion of Ukraine on the global
wheat market. It was found that the war has complicated
international activities, export-import operations, and has
led to an increase in prices and a loss of welfare of Ukrain-
ian farmers. A. Qadir et al. (2024) estimated the sunflower
acreage in Ukraine during the full-scale Russian invasion
and calculated the reduction of the acreage and the shift of
cultivation from the south to the south-central regions. As
aresult of the full-scale invasion, there was a considerable
decrease in the number of livestock. This was caused by
the destruction of farms and the occupation of territories.

Despite a drop in monetary terms, exports of livestock
in physical terms increased slightly. A substantial portion
of the poultry population was lost due to the occupation
and hostilities in the eastern and southern regions of
Ukraine. Most of the poultry farms that were not affected
by the hostilities increased their livestock and established
new logistics routes for export. The poultry sector benefit-
ed from improved access to the EU market, which helped
to avoid market overload and slowed the growth of do-
mestic prices. At the same time, exports of dairy products
even increased due to improved access to the EU market
and favourable prices on the world market. The war and
food security were described by I. Rudolfsen et al. (2024),
allowing for an assessment of the opportunities and losses
for agribusiness in Ukraine.

The ongoing hostilities in the southeastern region of
the country have led to a substantial decline in vegetable
production. Farmers are forced to refocus their operations
on other crops, change their activities, and enter new
markets. Notably, exports declined due to the blocking
of sea routes used to deliver to the Middle East and Asia.
The situation in the fruit and berry market continues to
be challenging, with producers facing obstacles in secur-
ing packaging materials, shortages and rising prices for
fertilisers and pesticides, and problems with water and
electricity supply. Despite the turbulent times since 2022,
Ukraine has stayed one of the key suppliers of honey to the
EU and is the second largest exporter. I. Svynous & N. Svy-
nous (2023) described the development of cooperation as
the basis for the formation of product supply in the honey
market in Ukraine, and S.E Razanov et al. (2024) described
the productivity of bee colonies and biomonitoring of cor-
bicular pollen and war-affected foraging plots of honey
bees with cultivated clover.

The processing industry plays a strategically signif-
icant role in Ukraine’s economy and has considerable
potential for growth. With exports of agricultural raw ma-
terials blocked, the prospects for agro-processing and do-
mestic investment by farmers in new production facilities
are growing. Due to the logistical complications caused by
the hostilities, the geographical structure of sugar exports
has also changed, with sugar being able to be shipped to
EU countries free of duties and tariff quotas. A poor har-
vest of raw materials and a drop in sugar production in
Europe resulted in Ukraine’s advantageous position on the
global sugar market. Z. Mukhtar (2023) described not only
changes in the sugar market in Ukraine, but also the over-
all impact of the Russian-Ukrainian war on food security
and countries that have experienced food shock.
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Thus, the changes and trends in the development of
agribusiness in Ukraine under the influence of military
operations allow identifying the key obstacles: rising costs
of services, occupation of territories, damage and destruc-
tion, and risks of export operations. Power outages, rising
prices for raw materials and fertilisers have led to a shift to
alternative sources. Agrarians faced the problems of rising
costs of grain processing and grain drying. Furthermore,
it is impossible to conduct business in the temporarily
occupied territories, while in the de-occupied territories
there are threats from mine contamination of fields. Rep-
resentatives of agribusiness faced the theft of agricultural
products and machinery, as well as the misappropriation
ofindustrial and domestic agricultural facilities. As aresult
of shelling of infrastructure and hostilities, many elevators
were partially or completely destroyed. Farmers are trying
to restore the operation of damaged equipment as quickly
as possible by repairing it. Force majeure, blockages, and
lack of stability in the operation of enterprises caused by
military risks make it impossible to perform contracts for
prompt delivery of agricultural products.

The full-scale invasion and ongoing military opera-
tions in Ukraine have led to certain adverse consequences,
such as the loss of crops due to mined areas. Due to the in-
ability to cultivate land and harvest, production volumes
are decreasing and, accordingly, the economic situation
in the country is deteriorating. The shelling and destruc-
tion led to the loss of a significant amount of agricultural
machinery. The mined areas pose a threat to occupational
safety and require humanitarian demining. The country’s
ecology has been irreparably damaged by the contamina-
tion of soil and ecosystems with chemicals. The unstable
situation in Ukraine, the danger from constant shelling
of the territory, elevated levels of corruption and poverty
have led to an outflow of investors, which also considera-
bly weakens the opportunities for agribusiness in Ukraine.
That is why, considering the hypotheses and implications
of the study of agribusiness trends, it is expedient to for-
mulate strategic vectors for development.

In July 2023, the Ministry of Agrarian Policy and Food
of Ukraine (2023) published the Strategy for the Develop-
ment of the Agricultural Sector, thereby defining the vision
of Ukraine’s agricultural sector. The key areas of the strat-
egy include food safety and quality, international coop-
eration, logistics, crop and livestock production, and the
introduction of the latest technologies. Thus, four global
trends in the development of agribusiness are planned to
be implemented in Ukraine. The first is the growing de-
mand for food, which is due to the steady increase in the
world’s population. The second trend is the issue of food
security, which requires stable and coordinated work of
agribusiness. The third trend is focused on the develop-
ment and implementation of automation and digitali-
sation of agricultural processes, which helps to increase
yields, reduce losses and ensure higher product quality.
The fourth trend is focused on changes in climate condi-
tions, which require innovative approaches to selecting
and caring for grain varieties. Overall, for the successful
development of agribusiness in Ukraine under the current
conditions, it is necessary to actively introduce innovative
technologies, improve the quality of agricultural products,
improve supply chain management and try to maintain




stable conditions for the development of business pro-
cesses. It is also necessary to improve methods of sowing,
growing, storing, and supplying to ensure food security in
Ukraine and reduce food shortages in the world.

M.EB. Alam et al. (2023) described the crises and in-
tense disruptions in the supply chain caused by COVID-19
and the ongoing Russian-Ukrainian war. The research-
ers are convinced that “Agriculture 4.0”, which combines
conventional agriculture with various modern innovative
technologies, can help improve food supply to markets and
food security. Thus, “Agriculture 4.0” can become a pros-
pect for the development of Ukraine’s agribusiness and
ensure the sustainability of food security for the country’s
economy. The key finding of the study is that automation
and robotics reduce the use of manual labour, and aug-
mented reality (AR) is designed to teach farmers innova-
tive skills, while providing financial incentives will support
farmers in developing agribusinesses. E Sgroi (2022) de-
scribed the changes that the agricultural sector underwent
under the influence of the COVID-19 pandemic. What is
interesting about this study is that the measures present-
ed for agribusiness development in a pandemic can be
adapted to strategic directions of development in times
of war. Currently, small agricultural enterprises cannot be
competitive, as they increasingly operate in a globalised
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market, which leads to a gap between production and con-
sumption. Cooperative strategies (aggregation of product
supply), which underlie investment-based innovation, are
the basis for the sustainability of agricultural enterpris-
es. Considering the identified key trends of the “Strategy
for the Development of the Agro-Industrial Complex”, as
well as the hypotheses in Figure 7, the Hoshin Kanri mod-
el of Ukraine’s agribusiness strategy has been developed
to help structure the factors, organisational design, risks,
and trends in the future development of the agricultural
sector. The areas presented in Figure 7 indicate that the
agribusiness strategy should focus on the development of
innovative technologies and the involvement of agricultur-
al holdings in innovative activities. This will help improve
key factors affecting agribusiness, avoid potential risks,
and support current trends. The strategy of agribusiness
in Ukraine involves the search for new methods, technol-
ogies, activities, and management solutions for produc-
tion and sales. These areas will further contribute to the
effective organisational design of agricultural enterprises.
Effective implementation of the Hoshin Kanri Model by at-
tracting the necessary resources will lead to increased prof-
its and competitiveness of agricultural products both in
Ukraine and on the global market, improved business pro-
cesses, reduced costs, and increased customer satisfaction.
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Figure 7. Hoshin Kanri’s model for Ukraine’s agribusiness strategy
Source: developed by the authors of this study
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Implementation of the agribusiness strategy in
Ukraine is possible even during the military operations
that have been ongoing for years. The means of imple-
mentation can include grant methods for start-ups, the
use of innovation vouchers in agribusiness, cooperation
with scientific institutions, and rethinking the range of
crops. It is critical for Ukraine to become a leader in the
raw material base and establish processing plants in the
country. Agribusinesses focused on further processing of
grain or the implementation of joint projects to conduct
several types of activities simultaneously can be much
more productive.

Thus, the theoretical aspects and practical recom-
mendations on agribusiness in Ukraine are relevant and
will always be relevant in scientific research. Ukraine’s ge-
ographical location allows for the implementation of the
most radical innovative projects and modern technolog-
ical capabilities and skills. During the war and post-war
reconstruction of the country, the agribusiness strategy
becomes relevant as part of the national economic devel-
opment programme, which helps to create the precondi-
tions for further implementation of the economic growth
trend and sustainable development of the country’s
economic and food security. The implementation of the
above requires a more thorough review of the issues out-
lined, which determines the prospects for further research
on the subject matter of the study.

» Discussion

The agribusiness of Ukraine is a rather relevant area of
research, as agriculture has historically been a key in-
dustry sector. Successful implementation of strategic
recommendations for the development of agribusiness
requires a comprehensive approach and constant anal-
ysis of market trends and consideration of consumer
preferences. Furthermore, consumers come from coun-
tries on different continents, not just the domestic mar-
ket. Therefore, to succeed in agribusiness, one needs to
implement effective strategies. When developing and
planning the implementation of such strategies, repre-
sentatives of domestic agribusinesses should be guided
by a clearly defined goal and target audience. Setting
goals will help direct resources to the crucial aspects of
the business, while identifying the target audience will
help understand who the consumers are and how best
to engage them in cooperation. This was the focus of the
Hoshin Kanri Model for the development of Ukraine’s
agribusiness strategy. Overall, the development and im-
plementation of effective strategic decisions is a crucial
element of agribusiness development in Ukraine.

A bibliometric review of scientific papers using the
keyword “agribusiness AND strategy” revealed a series
of papers that mention the development of agribusi-
ness. N. Reznik et al. (2020) considered the key aspects
of innovation in the agro-industrial complex of Ukraine
and the necessity of further innovative development, the
principal provisions for the development of an effective
innovation environment, trends in the globalisation of
the international economy, and analysed the business
environment of agribusiness entities. It is also relevant
that, apart from numerous civilian casualties and un-
precedented population displacement and migration,
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the Russian-Ukrainian war will have severe environmen-
tal consequences. Climate change and ecological pro-
cesses are crucial for agricultural development, which
leads to deteriorating dynamics (Babenko et al., 2021).
Hapich & Onopriienko, 2024 considered the potential for
future agricultural development of the country on the
example of the region using a new conceptual strategy
for water management by changing the methods of field
irrigation to save energy and resources. S. Demianenko
& 1. Sas (2023) described ways to improve agricultural
land use in the context of global warming and the con-
sequences of Russia’s military aggression. Changes in
Ukraine’s agribusiness are ongoing, and this is not only
due to external factors, war, or global climate change. It
is also significant to consider the factors of the internal
environment. The existing strategies or legislative frame-
work contain a series of shortcomings and discrepancies
that adversely affect the country’s economy. A. Skryp-
nyk et al. (2020) identified the benefits of an agribusiness
strategy under certain conditions, namely (maximising
profits or yields) based on statistical observations of
yields and inputs (fertilisers, plant protection products).

The ongoing hostilities are hampering agribusiness
in Ukraine. The lack of security and stability complicates
farmers’ access to areas that require cultivation and har-
vesting, with some areas still under occupation. The re-
sults of the study showed the interconnection of agribusi-
ness with opposite types of activities. The development
of information technology and the popularity of artificial
intelligence are not spared from the agricultural sector.
And considering that agribusiness is a broader concept,
it is expedient to consider the practices of implementing
digital technologies in the field of agribusiness. Z. Xue et
al. (2024) identified the effects of digital transformation on
agribusiness. It was proved that digital transformation not
only expands the technological capabilities of agribusi-
nesses, but also mitigates their financial constraints, thus
facilitating the convergence of innovative resources, such
as technology, talent, and capital for agribusiness and, as
aresult, increasing the level of innovation in agribusiness.
The identified mechanisms should be factored in when
formulating the agribusiness strategy in the post-war re-
covery of the country. Considering that agribusiness cov-
ers a wide range of tasks and involves many participants
in its process, the development of a digital ecosystem will
simplify and accelerate work related to the workplace; dig-
ital engineering and production; logistics management
chain; digital products, services, and management sys-
tems (Osiyevskyy et al., 2023).

The rapid development of digital technologies ena-
bled M. Annosi et al. (2024) to identify the era of digital
agriculture. The new competitive environment created by
digital transformation requires strategic activation, coop-
eration, and cultivation of new skills and competences. At
this stage, it is vital to consider digital competencies and
strictly follow the rules of cybersecurity, as mentioned by
Ya. Shestack et al. (2023). The development and prolifera-
tion of digital technologies is changing the way business
sectors function, organise, and operate. In this context,
the agri-food sector is no exception, undergoing a phase
of radical change for organisations, devoting exponential
amounts of resources to research and development and




the adoption of innovative technologies in the so-called
“digital agriculture” era. During the military operations in
Ukraine, there are certain restrictions on such agribusi-
ness opportunities, but it is always expedient to consider
digital technologies as a resource for agribusiness.

R.K. Bannor & K.K. Arthur (2024) identified the follow-
ing main gaps that characterise the agribusiness sector, in-
cluding gaps in business management and entrepreneuri-
al skills, gaps in training, insufficient knowledge and skills
of young people, insufficient skills and knowledge among
women in agribusiness, and gaps in technology and inno-
vation. This opinion is quite relevant, since during the war
and mobilisation of men, many jobs were reoriented to-
wards women. The researchers also highlighted imperfect
governance and institutional reforms, social and cultural
norms, poor market systems, and inadequate informa-
tion flow in the agribusiness sector as gaps. The findings
suggest that governments in developing countries should
allocate funds for agribusiness projects and research pro-
jects that address the problems of developing countries to
generate the necessary benefits in the agribusiness sector.
Thus, the findings of the study showed the significance of
strategic development of agribusiness in Ukraine during
the war and during the country’s post-war recovery. Based
on the hypotheses and proposed recommendations, it is
likely that the economy will improve, foreign economic
activity will develop, innovations and digitalisation will be
focused on, and regulatory documents will be revised.

»Conclusions

Fluctuations in demand for agricultural products, chang-
es in land ownership, competition, and technological
change are constant phenomena in the agribusiness sec-
tor. Furthermore, agribusiness in Ukraine has undergone
major changes caused by the aggressor’s intervention in
the country. A bibliometric review of scientific papers
presented in the Scopus database showed interest in ag-
ribusiness issues in various subject areas. However, a
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small number of papers on agribusiness and its trends in
Ukraine were found (n=129). Ensuring the sustainable de-
velopment of agribusiness in Ukraine is a key issue in the
context of European integration and on the path towards
economic stability and competitiveness of the country.
This is evidenced by the findings of the survey: Russia’s
military aggression against Ukraine, an imperfect legal
framework, damaged infrastructure, problematic situa-
tions with sales markets, resource supply of raw materials
and necessary inputs, as well as a low level of digitalisation
pose significant obstacles to the development of agribusi-
ness in the country.

The study proved the need to formulate a modern
strategy for the development of agribusiness and its post-
war reconstruction. For the successful implementation of
the strategy, it is necessary to eliminate negative factors,
ensure an adequate level of infrastructure, attract invest-
ments, develop and apply modern innovative technolo-
gies, and create favourable and safe working conditions
for farmers. It is also vital to follow product quality re-
quirements in line with international standards, develop
marketing infrastructure and build own brands. That is
why it is significant not only to establish sales of raw mate-
rials, but also to create opportunities for their further pro-
cessing in Ukraine and develop the industrial complex. An
effective strategy will not be a quick fix, but it can become
a significant lever for the development of agribusiness in
Ukraine, ensuring its competitiveness, economic and sus-
tainable development. Further research perspectives lie
in formulating effective measures for the development of
agribusiness as a key area in the development of the coun-
try’s economy.
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» AHoTauiq. B cygyacHux ymoBax BiitHu (hopMyBaHHS CTpaTerivHUX HANPsMIB arpo6isHecy B YKpaiHi € HeBii'€eMHOIO
CKJIQJIOBOIO PO3BUTKY €KOHOMIKH Y TTOBOEHHOMY BiTHOBJIEHHi. MeTOI0 HOCTimKeHHsT Oy7I0 BU3HAYEHHsI 3aBaHb,
sIKi 3abe3meyarh MOYKJIMBOCTI JIKBigyBaTM HETATWBHI TeHAEHIil COpu4YWHEHi BiliHOW0. Y poOoTi 3ailicHeHO
6i6rioMeTpUYHUN OIS HAYKOBUX POOIT, 110 MPUCBsYEHi MUTaHHAM arpobidHecy B YKpaiHi Ta cBiti. Takuii aHas1i3
JIO03BOJIAE BiACAiIKYBaTH TeHAEHIIil, BUABUTH NIPOTAJWHHU i HEBUPIIlIEeHi HAIPAMKHU JJI ONAJIbIINX AOCJiIKEeHb, a
Takosk cOpMyBaTH CTpaTeTivyHi HaIpsAMU PO3BUTKY arpocdepu. OGIpyHTOBAaHO 3MiHU i TeHAEHIIil arpobisHecy B
VYKpaiHi y pe3ynsraTi NOpiBHAJIBHOI JMHAMIKHM YaCTKHA YKPAIHU Y CBITOBOMY €KCIIOPTi IPOAYKIIl arpOIIpOMMCJIOBOrO
KOMILJIEKCY. Y poDOOTi aKIIeHTOBAaHO yBary Ha OCOOJIMBOCTAX €KCIOPTY 3a Yac Iil «3epHOBOI iHIMiaTHBM», a TAKOXK
BU3HAY€HO K/II0U0Bi KOHTUHEHTHU eKCIIOPTY. BCTaHOBJIEHO, [0 KJIIOUOBUMHU NpoOJIeMaMH, Ki OXOIUIN arpocdepy,
€ YMOBHU HecTabiIbHOI reonoMiTHYHOI CUTYyallil, BOEHHUI CTaH, eKOJIOTiYHi 3MiHU, nediuT pobodoi cuIu Ta CTPiMKi
riobasisanifini 3minu. MidkHaponHa misinbHICTH y arpobisHeci 3a3Hasa KapAUHAJbHUX 3MiH, fKi CHIPUYMHUIIO
noBHOMacITabHe BroprueHHs. CaMe ToMy po3pobJieHa crpareriuna monesnab Hoshin Kanri po3BuTky arpo6isHecy
VkpalHu mifg 9ac BilHA Ta TOBOEHHOMY BiTHOBJIEHHI KpaiHU JT03BOJIsIE€ TOOAYNTH KIIIOYOBI YNHHUKH, C(hOPMYBaATH
TeHJIeHIlil i mepen0aYnTN PU3WKH, IO BIJMBAIOTH HA arpobi3Hec. 3aIpONOHOBAHA CTPATETisI TAKOMK BPAXOBYE
notpedy y HeOoOXimHMX pecypcax JJjisi iMIIeMeHTallii HOBOBBeJeHb Ta 3ajyueHHs iHBectuiiil. Ile M03BOUTH
YIOCKOHAJINTH OpraHisaumiiiHuil nusaliH HiAIpHUEMCTB, IO opieHTOBaHi Ha arpobisHec. PopMyBaHHs CTparerii
PpO3BUTKY arpobisHecy Mae 6yTU CIPsIMOBAHO Ha MOMIMpPEeHHsA iHHOBAaIill B arpobi3Heci Ta Haiibinbile 3aayyeHHSA
nignpueMcTB L€l cdhepu no iHHOBaLiHOI AiAAbHOCTI. BUCHOBKY, 1110 OTPUMaHIi y MesKkax JOC/iIKeHHsI MOKYTh OyTH
BUKOPHUCTAaHI y AiAIBHOCTI HigIIpUeMCTB arpocdepu

> Ko4oBi crfioBa: arpoTexHOJIOTil; arpOMPOMUCIOBUNA KOMILIEKC; arpOXOJIIUHTH; €KOCHUCTeMa arpobisHecy;
eKCIIOPT; 3epHOBA iHilliaTuBa
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» Abstract. The purpose of the study was to evaluate the effectiveness of using modern marketing tools to increase
the competitiveness of food industry enterprises in the agro-industrial complex in Ukraine. The research methodology
employed a SWOT analysis for Myronivsky Hliboproduct (MHP) Private Joint-Stock Company and Roshen Corporation,
as well as a case study of the integration of the AgriChain Land mobile application in the Astarta-Kyiv agricultural
holding. The key findings of the study demonstrated that the use of digital technologies, such as CRM systems, geo-
analytics and mobile applications, enhances the competitiveness of enterprises. The introduction of geo-analytics at
MHP has significantly improved land and logistics management. The company mapped a third of its land bank using 150
combines, 99% of which were equipped with Field View Drive systems. At Roshen Corporation, marketing monitoring
has helped to adapt the product range to changes in consumer preferences, particularly through the development
of new products aimed at premium market segments, and the company holds 47% of the sweets market as of 2025.
Active analysis of the competitive environment and trends enabled the company to expand its export geography and
strengthen its position in international markets. Astarta-Kyiv integrated the AgriChain Land mobile application to
improve land management, enabling the company to reduce the time required for management decisions by 20%. The

> Suggested Citation: Chykurkova, A., Pokotylska, N., Dobrovolska, E., Chornobai, L., & Patsarniuk, O. (2025). Marketing monitoring
as a tool for assessing the competitiveness of food industry enterprises in the agro-industrial complex. Ekonomika APK;, 32(1), 47-58.
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use of this tool has helped optimise resources and increase operational efficiency. The study results confirmed that the
use of digital technologies in marketing and management processes enables enterprises to adapt to market changes,
thereby improving their competitiveness. These results can be used to develop strategies for the implementation of

modern marketing tools in other agricultural enterprises

» Keywords: customer analysis; digital technologies; planning; geo-analytics; marketing management; innovations

» Introduction

The modern development of the agro-industrial complex
in Ukraine necessitates the integration of effective mar-
keting tools to enable food industry companies to remain
competitive both domestically and internationally. The
digitalisation of the economy, changing consumer pref-
erences, and increasing global competition demand im-
proved marketing management from companies. One of
the key decision-making tools is marketing monitoring,
which allows for the assessment of both internal and ex-
ternal factors influencing a company’s development. The
ability to adapt to rapid market changes is facilitated by
innovative technologies such as customer relationship
management systems, geo-analytics for optimising logis-
tics processes, and online platforms for analysing con-
sumer trends (Kovalchuk et al., 2024).

In the field of assessing the competitiveness of
agro-industrial enterprises, attention has been focused
on improving methodological approaches. I. Naida et
al. (2019) employed contemporary tools such as bench-
marking, a competitiveness polygon, and a competitive-
ness profile. These methods enabled the analysis of key
performance indicators for enterprises, encompassing
financial, marketing, and innovation aspects. However,
the development of integrated tools that account for the
specific characteristics of agricultural enterprises and the
modern challenges of digitalisation remained unresolved.
In the current market, agricultural businesses have faced
the need to adapt their management strategies to enhance
their marketing potential. L. Kurbatska et al. (2024) ex-
plored aspects of forming the marketing potential of ag-
ricultural enterprises, emphasising the implementation of
digital technologies and environmental practices, which
contributed to improving company reputations and the
effectiveness of marketing campaigns. The importance of
collaborating with partners and adapting to global trends
was highlighted. Nonetheless, the use of data analytics
in the marketing activities of agricultural enterprises re-
mained limited, impacting the effectiveness of managerial
decisions and the rational allocation of resources.

In the field of assessing the competitiveness of
agro-industrial enterprises, various approaches have
been considered for analysing key performance indicators
of production and marketing activities. N. Musayeva et
al. (2024) conducted research employing SWOT analysis
to identify the strengths, weaknesses, opportunities, and
threats facing enterprises. They proposed the creation of a
competitive market map, visualising producers’ positions
based on production volumes and growth rates. However,
the development of methodologies that integrate modern
digital technologies to enhance competitiveness and ex-
pand export potential remained unresolved.

In the current context, ensuring the sustainable
competitiveness of the agri-food sector is a crucial task,
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particularly through the implementation of innovative
technologies and management strategies. Q. Guohe &
Yu. Kopiikovskyi (2023) analysed factors influencing the
level of enterprise competitiveness and proposed strate-
gies for adapting to market conditions. The importance of
environmental standards, circular business models, and
the implementation of digital platforms for monitoring
and supporting agri-food supply chains was identified.
Nevertheless, the integration of innovative approaches
into marketing activities and mechanisms for increasing
product value-added in domestic and foreign markets re-
mains under-researched. G. Uldedaj & G. Gjeloshi (2024)
investigated the impact of marketing on the competitive-
ness of agri-food enterprises. They found that the use of
internet marketing and social media contributed to in-
creased brand recognition, consumer trust, and produc-
tion expansion. However, the development of comprehen-
sive marketing models capable of considering the specific
characteristics of local producers and facilitating their
integration into global markets remains a pressing issue.

In the food industry, ensuring the competitiveness of
businesses is crucial through the integration of modern
management strategies and innovative technologies. E Ba-
bayev & T. Balajayeva (2023) highlighted the importance
of implementing strategies to improve product quality,
optimise costs, develop innovations, and understand con-
sumer preferences. It was demonstrated that adhering to
quality standards, investing in research and development,
and efficient logistics management enhance a company’s
competitiveness. However, the development of integrated
management models that can more effectively respond to
changes in market conditions remains under-developed.

In the agri-food sector, it is essential to increase the
effectiveness of digital marketing strategies to optimise
costs and competitiveness (Rama et al., 2023). N. Kanel-
los et al. (2024) investigated the impact of these strategies
on business profitability, finding that using search engines
reduces costs, while excessive investment in social media
advertising increases them. However, there is a need to re-
search the integration of models that consider the specific
characteristics of agri-food businesses and ensure busi-
ness sustainability. In the food industry, the implementa-
tion of sustainable marketing strategies to maintain com-
petitiveness is becoming increasingly important.

M. PumaFlores & I.M. Rosa-Diaz (2024) analysed the
use of such strategies in Peruvian agri-food businesses.
It was determined that product certification, improved
logistics capabilities, and adherence to fair trade prin-
ciples significantly impact a company’s reputation and
competitiveness. However, the impact of innovative
technologies on all stages of production and marketing
of agrifood products remain insufficiently researched,
requiring further study.
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The aim of this study was to evaluate the marketing
tools employed in the food industry to enhance the com-
petitiveness of enterprises within the agro-industrial com-
plex. The objectives included identifying the strengths
and weaknesses of marketing activities through the ap-
plication of SWOT analysis and analysing the successful
implementation of marketing monitoring, including the
use of CRM systems, geo-analytics for logistics, and online
platforms for consumer trend analysis.

»Materials and methods

The research employed a pragmatic approach focused on
analysing the practical application of marketing tools to
improve the competitiveness of Ukrainian agro-industrial
enterprises between 2021 and 2024. The theoretical foun-
dation of the study was based on research that explores
the core concepts and approaches to utilising digital tech-
nologies (Rana et al., 2021; Ugwu & Eze, 2023; I[jomah et
al., 2024). Additionally, marketing tools in the agro-in-
dustrial business were examined in relevant studies
(Ahmed et al., 2024; MHP is an international food..., n.d.).
To achieve the stated aim, a mixed-methods approach
was used, including both qualitative and quantitative
analysis methods. The SWOT analysis was the primary re-
search tool, with two separate analyses conducted for Pr-
JSC Myronivsky Hliboproduct (MHP) and Roshen Corpo-
ration, allowing for the identification of each company’s
strengths, weaknesses, opportunities, and threats in their
marketing activities. Based on the results obtained, the
strategic potential of each enterprise was assessed, and
key areas for improvement were identified.

To analyse the implementation of the AgriChain
Land mobile application in the Astarta-Kyiv agricultur-
al holding, statistical data was collected on the amount
of land returned to cultivation thanks to the use of this
tool, as well as on the impact of digitalisation on man-
agerial decisionmaking and the efficient use of land re-
sources (The AgriChain Land system helps to..., 2021).
For the evaluation of the results of marketing monitor-
ing at Roshen Corporation, statistical data was used to
confirm the effectiveness of adapting the product range
to changes in consumer preferences (Akrytov, 2021).
The analysis of geo-analytics at MHP also employed a
case study method, focusing on the analysis of collected
spatial data, which included the locations of customers,
warehouses, transportation routes, and roads. The use of
geo-analytical algorithms allowed for the investigation
of route planning efficiency, assessing the impact of this
tool on costs and product delivery times (MHP scartog-
raphised one..., 2024).

The evaluation of the AgriChain Land mobile applica-
tion implementation in the Astarta-Kyiv agricultural hold-
ing was conducted through an analysis of the tool’s func-
tionality, its integration into the company’s operational
systems, and its impact on land resource monitoring. The
research involved studying materials from the company’s
public sources (Astarta-Kyiv agricultural holding..., 2021;
New IT-solution on land..., n.d.), which reflected the im-
plementation process of the application, including its use
forland accounting, contract management, and providing
access to up-to-date land plot information. Particular em-
phasis was placed on studying changes in management

processes after digitalisation and their impact on busi-
ness efficiency. The analysis also encompassed the re-
lationships between technological innovations and the
adaptation of management systems to changes in the
external environment.

A case study method was employed to analyse the
use of geo-analytics at MHP, focusing on the analysis of
collected spatial data, which included the locations of
customers, warehouses, transportation routes, and roads.
The use of geo-analytical algorithms allowed for the inves-
tigation of route planning efficiency, assessing the impact
of this tool on costs and product delivery times. This ap-
proach revealed how geo-analytics influenced the com-
pany’s overall productivity, particularly in reducing costs
and improving the accuracy of logistics processes. The
case study method also enabled a detailed investigation
of the operations of MHP, Roshen, and Astarta-Kyiv, in-
cluding their marketing strategies, logistics management
tools, and the implementation of digital technologies. The
analysis of digital tools encompassed the evaluation of the
effectiveness of CRM systems, geo-analytics, and online
platforms for analysing consumer trends.

The results were interpreted considering the indus-
try-specific characteristics of the enterprises and market
conditions. By comparing data from the three companies,
it was possible to identify commonalities and differenc-
es in the use of marketing tools and digital technologies.
The interpretation was based on a strategic approach
that included the analysis of patterns in consumer be-
haviour, the effectiveness of managerial decisions, and
the level of adaptability of enterprises to changes in the
external environment.

> Results

Marketing monitoring is a crucial tool in the food in-
dustry, enabling businesses to adapt to market changes,
enhancing operational efficiency, and boosting competi-
tiveness. In the food industry, marketing monitoring en-
compasses several key aspects. Firstly, consumer analysis
is paramount. For food businesses, understanding con-
sumer needs, preferences, behavioural trends, and fac-
tors influencing purchasing decisions is vital (Sardak &
Dzhindzhoyan, 2018). For instance, the growing demand
for organic or gluten-free products reflects current trends
that businesses must address. Consumers are increasing-
ly demanding higher quality products, eco-friendliness,
transparency in the origin of raw materials, and adher-
ence to healthy eating standards.

Secondly, competitor analysis is essential. This in-
volves studying competitors’ strategies, strengths, weak-
nesses, product ranges, pricing policies, advertising cam-
paigns, and communication approaches. In the highly
competitive food industry, understanding competitors’
actions allows businesses to avoid repeating mistakes,
leverage successful practices, and develop unique val-
ue propositions for consumers. Equally important is the
evaluation of the external environment. This includes
analysing economic, social, political, technological, and
environmental factors that can impact businesses. For
example, changes in legislation regulating food quality
standards may require businesses to adapt their produc-
tion processes. Conversely, technological advancements
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offer new opportunities for optimising business process-
es and introducing marketing innovations (Pavliuk &
Noda, 2020).

Modern marketing monitoring in the food industry
increasingly involves the use of digital technologies. Data
analytics tools, Big Data, CRM systems, geo-analytics,
and market trend analysis platforms enable businesses to
respond rapidly to environmental changes, forecast de-
mand, and create personalised offers for consumers. For
instance, big data analysis can uncover previously unno-
ticed patterns in consumer behaviour, while CRM systems
facilitate more effective customer relationship manage-
ment (Ijomabh et al., 2024). Overall, marketing monitoring
provides food industry businesses with the information
support necessary for making strategic and tactical deci-
sions. This enables companies not only to maintain their
competitive position but also to proactively influence
the market, shaping new trends and consumer demands.
Through marketing monitoring, businesses can optimise
their business processes, improve resource utilisation,
minimise risks, and capitalise on growth opportunities.

Marketing monitoring methods can be classified into
quantitative, qualitative, and combined approaches, de-
pending on the research objectives, data type, and col-
lection methods. Each group has its own characteristics
and methodologies, providing businesses with the abil-
ity to effectively analyse the market and make strategic
decisions. Quantitative methods focus on analysing nu-
merical data, allowing for the assessment of market size,
demand forecasting, and sales analysis through surveys,
statistical data, and predictive models (Rana et al., 2021).
Qualitative methods aim to explore consumer motiva-
tions and preferences through focus groups, in-depth
interviews, and content analysis (Ugwu & Eze, 2023).
Combined methods integrate both quantitative and qual-
itative approaches to create a comprehensive picture of
the market, allowing for flexible adaptation of strategies
to change (Ahmed et al.,, 2024). Marketing monitoring
empowers businesses to adapt to market changes, identi-
fy risks, and create competitive advantages. For instance,
the growing demand for environmentally friendly prod-
ucts encourages producers to adapt their product range

by using natural raw materials and eco-friendly packag-
ing. By analysing competitors’ actions, businesses can
implement innovative marketing approaches, introduce
new products, or improve customer service.

Another critical aspect of marketing monitoring is
resource optimisation. Through marketing monitoring,
businesses can more accurately plan their expenditures,
reducing spending on ineffective marketing campaigns
and directing resources towards those initiatives that
yield the greatest returns. This is particularly important
for small and medium-sized enterprises with limited fi-
nancial resources. Thus, marketing monitoring not only
provides businesses with the information needed to make
effective decisions but also enables them to formulate
long-term strategies that foster sustainable growth. Its sig-
nificance for the competitiveness of food industry busi-
nesses cannot be overstated, as it becomes the foundation
for their success in today’s dynamic market. MHP, a lead-
ing poultry producer in Ukraine and the company behind
the well-known Nasha Ryaba brand serves as an excellent
example. The company implements comprehensive mar-
keting strategies aimed at maintaining brand recognition,
satisfying consumer needs, and strengthening its position
in both domestic and international markets (MHP is an
international food..., n.d.). A core component of MHP’s
marketing activities is the systematic analysis of the mar-
ket and consumer preferences. The company conducts
regular research to identify new trends and adapt its prod-
ucts to evolving customer needs.

The development of the Nasha Ryaba brand is a top
priority in MHP’s marketing strategy. To strengthen brand
recognition, MHP actively engages in advertising cam-
paigns, collaborates with influencers, and participates in
industry exhibitions. Additionally, the company focuses
on social responsibility by implementing environmental
initiatives and supporting social projects, contributing
to a positive image and customer loyalty. Through a sys-
tematic marketing approach, MHP not only maintains
a leading market position but also shapes trends in the
Ukrainian food industry. To delve deeper into MHP’s
marketing activities, a SWOT analysis was conducted, as
presented in Table 1.

Table 1. SWOT analysis of MHP’s marketing activities

Strengths

» High recognition and trust in the Nasha Ryaba brand

» Modern production facilities and innovative technologies

» Focus on product quality and compliance with

international standards

» Holds approximately 47% of the Ukrainian market
Opportunities

» Expansion of international market presence

» Growing demand for eco-friendly products

» Development of digital sales channels

» Growth of organic products by 12.2% from 2021 to 2026

Weaknesses

» Dependence on the domestic market
» High costs of marketing campaigns
» Limited product range for international markets
» Marketing expenses amounting to approximately 600,000
UAH/year
Threats

» Increased competition from international companies
» Economic instability

» Changes in the regulatory environment

» Decreased demand by 15-20% in some regions due to
military actions

Source: created by the authors based on K. Akrytov (2021), MHP: All about one of the largest agricultural companies in

Ukraine (2024)
The SWOT analysis highlights MHP’s strengths,

such as high product quality and brand recognition,
which create opportunities for international expansion.
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However, weaknesses like dependence on the domestic
market and external threats necessitate the adaptation of
the company’s strategies to current challenges. Roshen,




one of the largest confectionery producers in Ukraine,
has a well-established brand both domestically and in-
ternationally. Maintaining high brand recognition and
strengthening its position in various market segments
is a primary focus of the company’s marketing activi-
ties. Roshen invests significantly in developing unique
packaging designs to differentiate its products on store
shelves and attract consumers. Large-scale advertising
campaigns targeting diverse audiences are also crucial.
The company cultivates a positive image through televi-
sion commercials, social media, and involvement in cul-
tural and social projects.
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Roshen’s ability to adapt its product range to chang-
ing consumer preferences is a cornerstone of its market-
ing strategy. The company develops new product lines to
cater to the growing demand for premium, dietary, and
organic products. Furthermore, Roshen successfully com-
petes in export markets, particularly in Europe and Asia,
by tailoring its strategies to the specific needs of each mar-
ket. This comprehensive approach has allowed the com-
pany to remain a leader in the industry and compete with
well-known global brands. To further analyse Roshen’s
marketing activities, a SWOT analysis was conducted, as
presented in Table 2.

Table 2. SWOT analysis of Roshen Corporation’s marketing activities

Strengths

» High brand recognition in both domestic and international
markets

» Unique packaging design and innovative marketing
approach

» A wide product range targeting different consumer
categories

» Market share in Ukraine of 25-27%

Opportunities

» Growing demand for dietary and organic products

» Expansion into new markets, particularly in Asia and Africa
» Use of digital platforms for brand promotion

» Increased exports by 50%

Weaknesses

» Limited presence in new market segments, such as organic
products

» High dependence on external markets

» Significant expenditure on advertising campaigns

» Reduced demand during the “off-season” by 15-20%

Threats

» Changes in legislation regarding food products

» Economic downturns in key export countries

» Increased competition from international companies

» A GDP decline could lead to a 20-25% reduction in sales

Source: created by the authors based on T. Antoniuk & O. Sharipov (2024), Roshen (n.d.)

The SWOT analysis reveals that Roshen Corporation
possesses significant advantages, such as strong brand
recognition and a wide product range, creating opportuni-
ties for expansion into new markets. However, threats such
as economic instability and high competition necessitate
further refinement of marketing strategies. Both MHP and
Roshen share commonalities that contribute to their mar-
ket success, but they also have distinct characteristics that
shape their unique strategies. Both companies prioritise
high-quality products that meet international standards,
thereby fostering customer trust and ensuring consistent
demand. Furthermore, they both actively invest in brand
development through large-scale advertising campaigns,
exhibitions, and media partnerships. Both companies also
leverage modern marketing tools such as market analytics
to ensure their products align with consumer needs.

Social responsibility is another shared aspect of their
operations. MHP implements environmental initiatives
and supports social projects, contributing to a positive
brand image. Roshen, in turn, supports numerous cultur-
al and social initiatives, which also help to increase con-
sumer loyalty. However, there are significant differences in
their strategies. MHP primarily focuses on the domestic
poultry market, gradually expanding its presence in in-
ternational markets, while Roshen actively operates in
foreign markets, adapting its strategies to regional spe-
cificities. Product strategy also differs: MHP concentrates
on a narrow product range that aligns with its specialisa-
tion, whereas Roshen offers a wide variety of confection-
ery products targeting different consumer segments, in-
cluding the premium market. The companies’ advertising
approaches also vary. Roshen actively leverages cultural
and social projects to promote its brand, attracting new

audiences. MHP focuses more on direct product promo-
tion through channels that provide quick access to con-
sumers. Thus, while both MHP and Roshen share com-
monalities in their marketing activities, such as a focus on
quality, branding, and social responsibility, their unique
approaches to market segmentation, product strategy,
and advertising create distinct competitive advantages,
allowing them to successfully position themselves in dif-
ferent market segments.

A company’s competitive position in the market is
shaped by its marketing strategies. For PrJSC Myronivsky
Hliboproduct, a branding strategy focused on product
quality has ensured a stable presence in the domestic
poultry market and laid the foundation for international
expansion. The trust consumers place in the Nasha Ryaba
brand has allowed the company to maintain its leadership
position in Ukraine, even as competition has intensified
(MHP’s “Nasha Ryaba” brand products received..., n.d.).
Roshen Corporation, on the other hand, has become a
leading confectionery producer in Ukraine and has cap-
tured a significant share of foreign markets through its di-
verse product range and aggressive branding. The compa-
ny'’s use of cultural projects and unique packaging designs
to market its products has cultivated a positive brand im-
age, enhanced customer loyalty and opening up new op-
portunities. The strategies employed by both companies
effectively influence their positioning. MHP leverages its
strong brand to achieve sustainable growth domestical-
ly, while Roshen actively pursues export opportunities,
underpinned by innovative marketing approaches. As a
result, both companies have demonstrated successful im-
plementation of marketing strategies to strengthen their
positions and adapt to a dynamic market environment.
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The effective use of marketing monitoring in the
agro-industrial complex demonstrates how modern busi-
nesses can adapt to rapid market changes, increase opera-
tional efficiency, and gain a competitive edge. By leverag-
ing technologies such as CRM systems, geo-analytics, and
online platforms for consumer trend analysis, companies
can make informed strategic decisions. CRM systems are
a powerful tool for managing customer relationships and
optimising business processes. They enable companies in
the agro-industrial sector to automate interactions with
end consumers, partners, and suppliers, while also im-
proving customer service quality. Through CRM systems,
businesses can increase sales effectiveness, enhance cus-
tomer loyalty, and reduce costs.

The Astarta-Kyiv agricultural holding, one of the lead-
ers in the Ukrainian agribusiness sector, serves as an ex-
cellent example of CRM implementation in the agro-in-
dustrial complex. To optimise internal business processes
and manage customer relationships, the company has ac-
tively adopted CRM systems. For the creation and launch
of the AgriChain Land mobile application, Astarta-Kyiv
partnered with the IT company AgriChain. This strategy
aims to digitalise its business processes, including land
bank management and improving customer interactions.
AgriChain Land is a mobile application that enables com-
panies to access up-to-date information about land plots,
fields, contractors, and contracts, even without an inter-
net connection. This system allows company employees
to quickly find and filter data, visualise the land bank map,
and easily access all necessary information in the field.
This significantly improves the efficiency of land manage-
ment and accelerates decision-making processes (New
IT-solution on land..., n.d.).

The implementation of the AgriChain Land IT solu-
tion in the Astarta-Kyiv agricultural holding has led to a
significant increase in the efficiency of land resource man-
agement. The system is designed to create a structured
and manageable land bank, ensuring the organisation of
documentation and saving up to 20% of working time for
land surveyors at all levels. In 2019, thanks to the imple-
mentation, 1,293.4 hectares of land were returned to pro-
duction, and in 2020, an additional 659.84 hectares. This
approach contributes to the optimisation of land use, al-
lowing the company to make strategic decisions regarding
the lease or purchase of land parcels following established
boundaries and their effective use (The AgriChain Land
system helps to..., 2021).

The integration of the CRM system with other corpo-
rate systems at Astarta-Kyiv allows for the maintenance of
a unified database containing information about clients,
products, contracts, and other business processes. This
enables rapid data updates and facilitates better planning
of business strategies. By leveraging CRM, the company
can conduct in-depth analyses of customer needs, track
order history, and create personalised offers, thereby in-
creasing efficiency. The implementation of a CRM system
at Astarta-Kyiv has streamlined sales and customer service
processes. For instance, through the automation of invoic-
ing, contact management, and order processing, the com-
pany has significantly reduced the time spent on routine
tasks and enhanced employee efficiency. Consequent-
ly, customer interactions have become faster and more
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accurate, leading to reduced costs and improved service
quality. Moreover, the need for numerous reports, tables,
and plans, along with their reconciliation and review, has
been eliminated. The implementation of the new man-
agement model has resulted in an increase in order ful-
filment from 50-60 to 95%. Additionally, the time required
to prepare and approve documents has decreased by an
average of three times, while hardware and software costs
have been halved, despite a fourfold increase in the num-
ber of users and a fivefold increase in document volume
(Astarta-Kyiv agricultural holding..., 2021). Another sig-
nificant outcome is the improved efficiency of the land
management department. The CRM system enables re-
al-time monitoring and management of land parcels, al-
lowing specialists to provide up-to-date information on
land availability, condition, and usage history (Bovsh er
al., 2024). This enables the company to respond promptly
to changes in land relations and optimise production pro-
cesses based on accurate information.

The implementation of a CRM system has enabled
Astarta-Kyiv to adopt a comprehensive approach to land
bank management, integrating with other corporate
systems to automate business processes. By automat-
ing data collection and processing, the CRM system fa-
cilitates more accurate planning for procurement and
product supply. As a result, Astarta-Kyiv has been able to
reduce transportation costs, optimise inventory, and en-
sure timely delivery to end consumers (Creation of a uni-
fied...,n.d.). Thanks to increased sales across all segments,
Astarta’s consolidated revenue for the first nine months of
2023 reached 392 million EUR, a 15% increase compared
to the same period last year. This demonstrates the signif-
icant impact of the CRM system on the company’s finan-
cial performance. The implementation of a CRM system
at Astarta-Kyiv marks a significant milestone in the digital
transformation of the agro-industrial business. This tech-
nology has enabled the company to significantly enhance
operational efficiency, improve interactions with custom-
ers and partners, and adapt to market changes, ensuring
long-term competitiveness and sustainable growth.

In today’s competitive agro-industrial market, effec-
tive management of logistics processes is crucial to gain
market access and ensure high levels of customer service
(Kim et al., 2025). Geo-analytics has emerged as a vital tool
in achieving these objectives. Businesses are leveraging
geo-analytics to collect, process, and analyse spatial data,
enabling them to optimise various business processes,
including logistics, and make more informed decisions.
Given the perishable nature of many agricultural prod-
ucts, geo-analytics is particularly essential for reducing
costs and improving the efficiency of logistics operations.
A prime example of successful geo-analytics implementa-
tion is MHP, a leading poultry producer in Ukraine. MHP
utilises geo-analytical technologies to plan its logistics
processes, allowing it to not only optimise delivery routes
but also effectively manage transportation costs.

MHP’s geo-analytics is rooted in the collection and
analysis of spatial data, including customer locations,
warehouses, and points of sale, as well as data on roads,
infrastructure, and available transportation. This ena-
bles the company to construct more efficient delivery
routes, reducing transportation time and, consequently,




decreasing fuel costs, vehicle maintenance expenses,
and driver wages. Given the perishable nature of poultry
products, ensuring swift delivery is crucial for maintain-
ing product quality and meeting customer demands. By
leveraging data analysis algorithms, MHP can determine
optimal delivery times and the most efficient routes for
transporting products to end consumers. For instance,
geo-analytics allows for the consideration of factors such
as road conditions, weather, traffic congestion, and other
external variables that can impact delivery times. This sig-
nificantly reduces the risk of delays and unexpected costs
(Chickens and BigData..., 2020). Moreover, the applica-
tion of geo-analytics helps MHP to assess and optimise its
company infrastructure, including warehouses and dis-
tribution centres. By identifying the most advantageous
locations for warehouses and sales outlets, the company
can significantly reduce transportation costs, as products
are delivered directly from the nearest warehouse to the
end consumer. This not only reduces transportation costs
but also minimises expenses on goods handling, storage,
and internal movement within the warehouse. Geo-ana-
lytics also enables the company to forecast seasonal de-
mand fluctuations and plan its operations accordingly.
For instance, during periods of high demand associated
with holidays or festive seasons, the company can use
geo-analytics to adapt delivery routes, avoiding delays
and optimising transportation volumes.

By harnessing geo-analytics, MHP has not only re-
duced logistics costs but also significantly improved
customer service. Swift delivery times have enabled the
company to ensure timely supply and enhance custom-
er relationships, fostering loyalty and encouraging re-
peat purchases. Furthermore, the company can leverage
geo-analytical data to expand into new markets. By con-
ducting precise geographic data analysis, MHP can identi-
fy promising new business regions and efficiently organise
deliveries to these areas, mitigating risks and costs associ-
ated with limited market knowledge. Since the full-scale
Russian invasion of Ukraine, MHP has rapidly adapted
its logistics infrastructure to the new circumstances. No-
tably, the company significantly increased the volume of
goods transported through Danube ports, compensating
for losses incurred from the blockade of traditional sea
routes. Additionally, the company has intensified oper-
ations at the western border, where new dry ports have
emerged, facilitating the diversification of logistics routes
and enhancing supply chain resilience. Overall, the appli-
cation of geo-analytics in the logistics of agro-industrial
enterprises is a crucial tool for improving efficiency and
reducing costs. In the case of MHP, geo-analytics has not
only enhanced logistics processes but also contributed to
improved customer service, a key factor in maintaining
competitiveness in the agro-industrial sector (Chickens
and BigData..., 2020).

The implementation of geo-analytics within MHP
has significantly enhanced the management of land re-
sources and logistics processes. Notably, the company
has mapped one-third of its land bank, utilising 150 com-
bines, 99% of which were equipped with Field View Drive
data transmission systems. This has allowed for the evalu-
ation of technology effectiveness on each field parcel, en-
abling subsequent improvements (MHP scartographised
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one..., 2024). Analysing consumer preferences and be-
haviours allows agro-industrial companies to adjust their
strategies, particularly in response to the growing demand
for organic products. Marketing monitoring also enables
the assessment of competitors, identifying their strengths
and weaknesses, which in turn facilitates the develop-
ment of unique value propositions and the refinement of
marketing strategies. Evaluating external factors such as
economic, social, and political changes that can impact
business operations is equally important. Modern tech-
nologies such as CRM systems, geo-analytics, and market
trend analysis platforms provide businesses with the tools
to swiftly adapt to market fluctuations. Consequently,
marketing monitoring empowers food industry business-
es to maintain a competitive edge, respond effectively to
change, and thrive in dynamic market environments.

» Discussion

The increasing need for agro-industrial businesses to
adapt to dynamic market changes and intensified global
competition underscores the importance of enhancing
their competitiveness. In this context, digital technologies
and innovative approaches play a crucial role in creat-
ing competitive advantages. The findings of this research
highlight the effectiveness of marketing monitoring as a
tool for enabling agro-industrial enterprises to adapt to
evolving consumer preferences and market trends. The
utilisation of technologies such as CRM systems, geo-an-
alytics, and online platforms empowers businesses to re-
spond promptly to changes, optimise business processes,
and enhance competitiveness. These results underscore
the significance of innovative tools for improving market
strategy management. In comparison, the research con-
ducted by I. Kryukova et al. (2024) emphasises the use of
controlling as a tool for optimising internal processes and
strategic management through the analysis of costs and
financial indicators. While both studies aim to improve
management efficiency in the agro-industrial sector, the
primary difference lies in their focus: this research high-
lights the role of market-oriented tools and digital tech-
nologies, whereas study by I. Kryukova et al. study con-
centrates on internal processes and financial aspects.

A comparison with the research conducted by
K.M. Lukiewska (2024), which focused on strategic re-
source management for achieving international competi-
tiveness, reveals distinct approaches. K.M. Lukiewska em-
ployed factor analysis to examine the impact of resources
on the competitiveness of Polish enterprises, whereas this
study centred on marketing tools for analysing consumer
trends and adapting to local market conditions. Conse-
quently, the findings of this research highlight the impor-
tance of utilising digital technologies and market-oriented
tools to ensure business adaptability, while the research
of other authors suggests alternative approaches focused
on internal resource management and strategic planning.
Both approaches complement each other, providing op-
portunities for a comprehensive approach to managing
the competitiveness of agro-industrial enterprises. In the
research conducted by EV. Guliyev (2022), the primary fo-
cus lies on marketing audits as a method for evaluating
and improving the effectiveness of marketing strategies.
The authors emphasise the importance of regular reviews
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of marketing processes, enabling the identification of
weaknesses and the subsequent adjustment of enterprise
strategies, thereby enhancing competitiveness. This ap-
proach emphasises the systematic review and improve-
ment of marketing activities, focusing on optimisation
and effectiveness at all stages.

The research conducted by I.C. Baierle et al. (2022)
and this study present distinct approaches to enhancing
the competitiveness of agro-industrial enterprises. While
both aim to improve business performance, they focus on
different aspects. I.C. Baierle et al. emphasise the integra-
tion of digital technologies, particularly CRM systems, to
improve business processes. Their research highlights the
comprehensive application of digital solutions to enhance
both managerial and marketing functions within enter-
prises. In contrast, this study focuses on the utilisation
of various contemporary methods for market monitor-
ing and adapting to evolving consumer preferences. This
research highlights the importance of timely market re-
sponse and strategic adjustments to enhance competitive-
ness. The primary difference between the two studies lies
in their emphasis. I.C. Baierle et al. underscore the holistic
implementation of digital technologies across all aspects
of business operations, while this study concentrates on
specific tools for market analysis and monitoring to adapt
strategies according to changing consumer behaviour.

In the study by Q. Muftaydinov (2023), the results
demonstrate an alternative approach centred on tradi-
tional methods, such as improving production processes,
diversifying product ranges, and strategic planning. The
use of SWOT analysis in Q. Muftaydinov’s article aims to
evaluate internal resources and the ability of enterprises to
adapt to external environmental changes. However, com-
pared to digital technologies that enable businesses to re-
spond rapidly to market challenges, traditional methods
may appear less flexible, although they remain effective for
strategic development. The results of this study also differ
from the research of K.M. Priya & S. Alur (2023), which
focuses on improving production processes and product
diversification strategies. Unlike the author’s approach,
which centres on the integration of digital technologies
into marketing strategies, the findings of K.M. Priya &
S. Alur emphasise the importance of analysing traditional
business processes to form effective solutions in changing
market conditions. While both approaches demonstrate
value in enhancing competitiveness, the application of
digital technologies in current research allows for more
flexible adaptation to evolving consumer preferences and
rapid adjustments to market strategies. Thus, the analy-
sis shows that while traditional methods remain useful for
long-term planning and strategic management, the inte-
gration of modern technologies provides an additional
advantage in the face of rapid market changes, facilitating
swift adaptation and increased competitiveness.

Both this study and the article of H. Ding et al. (2023)
delve into the significance of technology in advancing
the food industry, particularly in terms of product safety
and quality. While both studies focus on innovations that
enhance production efficiency through the application
of artificial intelligence and big data, they differ in their
emphasis on specific technologies and practices. The cur-
rent study places a strong emphasis on the use of tools for
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analysing consumer trends. These technologies facilitate
the collection of crucial data to improve marketing strate-
gies and decision-making within agro-industrial compa-
nies. In contrast, H. Ding et al. highlight the role of big
data and artificial intelligence in optimising production
processes, enhancing product safety, and ensuring quali-
ty. While this study primarily focuses on developing mar-
ket monitoring strategies through the use of cutting-edge
technologies, H. Ding et al. concentrate on the technical
aspects of implementing Al and big data to improve pro-
duction efficiency and product safety. A significant em-
phasis in their research is the integration of Al with big
data for more accurate demand forecasting, process op-
timisation, and cost reduction through intelligent man-
agement systems.

The present research and the study of Yu. Perehuda &
N. Korobova (2023) share a common focus on enhancing
the competitiveness of the agro-industrial sector, specifi-
cally in animal husbandry, through the application of digi-
tal marketing tools. However, the approaches to achieving
these goals differ significantly, particularly in terms of the
specific industry niches explored, such as snail farming
and organic aquaculture, as studied by Yu. Perehuda &
N. Korobova. The findings of Yu. Perehuda & N. Korobova
emphasise the importance of planning and implementing
digital marketing for livestock farms, especially in the con-
text of economic volatility. Their research highlights the
need for a deep analysis of production costs, pricing, and
contractual terms. A key aspect is the use of a phased ap-
proach to implementing digital tools, including defining a
targeted product mix, setting target prices, and establish-
ing a sales calendar to ensure product competitiveness
(Palamarchuk & Korkach, 2023).

The conducted study examined the effectiveness of
implementing integrated digital tools to help agro-indus-
trial businesses adapt to market changes. The utilisation
of modern technologies allows not only for the analysis of
market trends and demand forecasting but also for the op-
timisation of operational processes such as supply chain
management and logistics (Shtal et al., 2023). This creates
a foundation for rapid responses to evolving consumer
preferences and provides businesses with a competitive
edge. The findings of this research highlight the advantag-
es of this approach compared to the article of O. Ievseitse-
va & O. Mihalatii (2024), which focuses on a broader range
of tools, including product innovations and personalised
marketing strategies. Unlike the focus on specific digital
tools in this study, O. Ievseitseva & O. Mihalatii’s approach
concentrates on developing strategies for adaptation to
new market conditions through the broad integration of
innovations into marketing.

The analysis also highlights significant differences be-
tween this study and the findings of Sufyan er al. (2024).
In their research, Sufyan et al. focus on product innova-
tions, particularly the creation of healthy, organic, and
gluten-free products that align with current consumer
trends. While such approaches foster customer loyalty and
expand market share, they are less focused on the utilisa-
tion of digital technologies. In contrast, this study demon-
strates the effectiveness of employing technology to op-
timise marketing strategies and adapt to market changes
swiftly. Thus, the discussion of different approaches




underscores the importance of integrating both techno-
logical and product innovations.

Similarly, while both this study and the research of
E. Rahmadani & E. Elinur (2024) focus on digital strategies
to enhance the competitiveness of the agricultural sector,
there are distinct approaches. E. Rahmadani & E. Elinur
emphasise the use of social media, e-commerce, and SEO
to expand markets and interact with end consumers. They
also address challenges such as infrastructure limitations
and digital literacy. This study, however, places more em-
phasis on the implementation of CRM systems, geo-an-
alytics, and online platforms for analysing consumer
trends, particularly for optimising logistics and produc-
tion processes.

The research by R. Abiri et al. (2023) focuses on digi-
tal agriculture technologies such as the Internet of Things
(IoT), artificial intelligence (AI), automation, and sensors,
and their application in enhancing agricultural processes
like crop health monitoring, soil quality control, and cost
reduction. A key difference between this research and the
current study lies in the emphasis. While this study con-
centrates on the commercial aspects of using digital tools
for monitoring and managing marketing processes within
the agro-industrial complex, R. Abiri et al. focus on using
these technologies to improve agricultural productivity
through automation and integration with high-precision
monitoring systems.

N. Khomiuk et al. (2022) emphasise the importance
of marketing tools in enhancing the competitiveness of
agro-industrial enterprises in Ukraine. Their research
highlights the role of agromarketing as a fundamental tool
for driving economic growth in the agricultural sector by
aligning businesses with market demands and consumer
needs. The primary focus is on marketing communication
strategies, market research, competitor analysis, and ca-
tering to the growing demand for agricultural products.
Notably, the research emphasises the need for integrating
marketing tools to optimise business operations, enabling
enterprises to successfully adapt to changing market con-
ditions and economic situations. The current study, in
contrast, emphasises the use of modern digital tools to
significantly improve the efficiency and accuracy of mar-
keting management processes.

Both this study and the research of O. Dovgal et
al. (2017) share a common focus on enhancing the com-
petitiveness of agro-industrial enterprises, but they differ
in their approaches and methodologies. While both ac-
knowledge the significance of competitive advantages in
the agricultural sector, they analyse these aspects from
distinct perspectives. This study emphasises the applica-
tion of digital technologies, such as CRM systems, geo-an-
alytics, and online platforms, to enhance competitiveness
in the agro-industrial sector. It focuses on innovative ap-
proaches and the use of modern market monitoring tools,
enabling businesses to respond swiftly to changing con-
sumer trends and improve efficiency.

In contrast, the research by Yu. Okhota et al. (2024)
presents a conceptual multi-component model of an in-
novation mechanism for enhancing the competitiveness
of agro-industrial enterprises. The authors highlight the
need to implement innovative technologies and develop
energy potential to increase the efficiency of agricultural

Chykurkova et al. @

enterprises, especially in the context of globalisation and
competition. They propose the creation of an innovation
management system that would allow enterprises to adapt
to changes and ensure sustainable development through
the optimal utilisation of resources and energy. The study
confirmed the importance of integrating modern technol-
ogies to improve the competitiveness of agribusinesses. A
comparison of the different approaches shows that inno-
vative tools, such as marketing monitoring and CRM sys-
tems, facilitate quick adaptation to market changes, there-
by increasing management effectiveness.

»Conclusions

The present study demonstrated the high effectiveness of
using modern marketing tools in enhancing the compet-
itiveness of food industry enterprises within the agribusi-
ness sector. Based on an analysis of the activities of these
enterprises, it was established that the implementation of
marketing monitoring is an integral part of their strategic
development. In particular, the integration of technolo-
gies such as CRM systems, geospatial analytics, and online
platforms provides a significant competitive advantage,
fostering flexibility in adapting to changing market con-
ditions. An analysis of the activities of PrJSC Myronivsky
Hliboproduct, the Roshen Corporation, and Astarta-Kyiv
revealed the key aspects that define their competitiveness.

MHP actively employs geo-analytics to optimise logis-
tics processes. This enables a reduction in transportation
costs, shorter delivery times, and ensures the preserva-
tion of product quality. The use of CRM systems enhances
customer relationship management, increases customer
loyalty, and facilitates the creation of personalised offers.
These measures have helped MHP maintain its leader-
ship position in the domestic market and actively develop
export channels. The implementation of geo-analytics at
MHP significantly improved land resource management
and logistics. The company mapped a third of its land
bank using 150 combine harvesters, 99% of which were
equipped with Field View Drive systems.

The Roshen Corporation focuses on expanding its
product range and creating innovative product lines
adapted to changing consumer preferences, such as pre-
mium and organic products. The high level of brand rec-
ognition is ensured through active advertising, participa-
tion in social and cultural projects, as well as an innovative
approach to packaging design. This has strengthened Ro-
shen’s position in the international market and expanded
its market share in new regions, with the company now
holding 47% of the market share. The integration of mar-
ket research into the product development process has
enabled the company to anticipate market trends and
introduce new products in a timely manner, providing a
long-term competitive advantage.

Astarta-Kyiv has demonstrated the successful inte-
gration of the AgriChain Land mobile app, which helps
optimise land resource management. This approach fa-
cilitates access to up-to-date information on land plots
and contributes to cost reduction, which, in turn, pos-
itively impacts the overall efficiency of the company’s
operations. The use of analytical tools to monitor market
conditions has enabled Astarta to adjust its strategy in re-
sponse to changes in demand, regulatory conditions, and
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environmental challenges. Additionally, it has reduced
land bank management costs by 20% of land surveyors’
working time. In 2019, thanks to the implementation of
this solution, 1,293.4 hectares of land were returned to
production, and in 2020, a further 659.84 hectares were
brought back into use, improving land efficiency.

The application of marketing monitoring, including
competitor analysis, consumer preferences, and external
environment analysis, enables agro-industrial enterpris-
es to develop adaptive strategies. The utilisation of mod-
ern digital technologies ensures flexibility and precision
in decision-making, fostering competitiveness even in
challenging market conditions. Special attention should
be paid to combining marketing tools with operational

models for long-term development. Moreover, it is cru-
cial to note that enterprises combining market research
with technological innovations demonstrate higher ad-
aptability and the ability to respond more effectively to
external challenges. Future research should focus on
analysing the effectiveness of integrating the latest dig-
ital technologies into the marketing strategies of small
agro-industrial enterprises and assessing their impact on
economic sustainability.
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» AHoTauia. MeToo [OCHiIKeHHS OyI0 OLiHUTH e(heKTHUBHICTh BUKOPUCTAHHS CY4aCHUX MapKETHHIOBUX
iHCTPpYMEHTIiB [AJs IiJBUIIEHHA KOHKYPEHTOCIPOMOSKHOCTI MiAIPUEMCTB Xap4yoBOi IIPOMHCJIOBOCTI B
arpolnpoMHUCIOBOMY KOMILJIEKCI YKpaiHW. MeTomoJsoria mociimkeHHsa Briodaia SWOT-aHasi3 [yid IpuUBaTHOIO
aKIioHepHOro ToBapucTBa «MHUPOHIBCHKMI XiibonponykT» (MXII) Ta kopmnopanii «Roshen», a Takok keic-crani
inTerpanii MmobismbHOTO Homarky AgriChain Land B arpoxosnuary «Actapra-Kunis». KifouoBi BUCHOBKY JOCIiIKEHHA
MIPOJIEMOHCTPYBAJIXA, IO BHUKOPHUCTAaHHA IHU(MPOBHUX TEXHOJIOTiIH, Takmx Ak CRM-cucremy, reoaHasiThka Ta
MOOiNTbHI AOHATKY, MiABUIIYE KOHKYPEHTOCIPOMOMKHICTh MiINMpHEMCTB. BrmpoBamkeHHs reoaHaldiTuku B MXII
3HAYHO MOKpPAIIWJIO YIPaBIiHHA 3eMeJbHUMU PecypcaMu Ta JoricTukoio. KoMmanisa HaHecsna Ha KapTy TPeTHHY
CBOT'0 3eMeJIbHOr0o GaHKy, BUKOPHUCTOBYIouM 150 koM0aiiHiB, 99 % 3 sikux Oysnu ocHaileHi cucremamu Field View
Drive. ¥ kopmopariii «<Roshen» MapkeTHHroBUl MOHITOPUHT JONOMIT aJanTyBaTH aCOPTUMEHT MPOAYKILI 10 3MiH
CIO’KMBYVX yIIOI00aHb, 30KpeMa, IIIJISIXOM PO3POOKH HOBHX IIPOAYKTIB, CIIPSIMOBAHMX Ha IIPEMiyM-CETMEeHTH PHUHKY,
i cranoM Ha 2025 p. KOMIaHisA 3aiiMae 47 % PUHKY COJIONOIIIB. AKTUBHUM aHAJIi3 KOHKYPEHTHOTO CEPeOBHINA Ta
TeHJEeHIill T03BOJIMB KOMIIAHIi pO3MIMPUTU Teorpadilo eKCHmopTy Ta 3MIIHUTH CBOI MO3UIlI Ha MiKXHAPOTHUX
puHKax. «Actapra-KuiB» iHTerpyBasia MoOinpHHiT nomarok AgriChain Land pgjs mNoOKpallleHHsI VIIpaBJIiHHSA
3eMeJIbHIMHU pecypcaMy, 0 J03BOJIUJIO KOMIIAHII CKOPOTUTH 4ac, HeoOXiTHUH [Jis NPUHHATTA yNpaBJIiHCBKUX
pimeHs, Ha 20 %. BUKOpUCTaHHA I[bOTO iHCTPYMEHTY JOMOMOTLJIO ONTHMi3yBaTH pecypCcH Ta MiJBUILMUTH OolepaliiiHy
edeKTUBHICTb. Pe3yibsraTtu JOC/IiIKeHH MiATBep Uy, 110 BUKOPUCTAHHA HU(POBUX TEXHOJIOTIH Y MAapKETUHTOBUX
Ta yIPaBJiHCBKUX IIpoIiecax A03BOJIsI€ MiAIIPUEMCTBAM afalTyBaTUCA 10 PUHKOBUX 3MiH, TUM CaMUM IIiIBUIIYIOYHA
CBOIO KOHKYPEHTOCIIPOMOSKHICTE. L1i pe3ysraTti MosKyTh 6yTH BUKOPHCTaHI 1151 pO3POOKU CTpaTeTii BIPOBaIKeHHA
Cy4acHUX MapKeTHHTOBUX iHCTPYMEHTIB Ha iHIIINX CiTbChKOTOCIOAAPCHKUX HiATPHUEMCTBAX
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» Introduction

Agriculture is a cornerstone of achieving sustainable de-
velopment goals, particularly in countries where the ag-
ricultural sector is a leading driver of economic growth.
Given this, the interrelationship between agriculture and
sustainable development is significant in Ukraine. Special
attention should be given to the experiences of communi-
ties, especially in the Mykolaiv region, which has suffered
from prolonged military actions by russia.

L.M. Zomchak (2023) assessed the potential for
achieving better results in terms of sustainable develop-
ment goals in Ukraine. The researcher constructed a mod-
el using a threecomponent approach - economic, social,
and environmental. The economic component was repre-
sented by GDP, influenced by wages, turnover, exports, and
inflation; the social component was represented by per
capita income and employment levels; and the environ-
mental component encompassed expenditures related to
environmental protection. Based on the model, it was con-
cluded that household incomes are growing faster than
GDBP, although the latter correlates with increases in both
household incomes and environmental expenditures. The
relationship between these variables indicates a complex
interplay among these components of sustainable devel-
opment. Furthermore, significant attention was paid to the
negative impact of russia’s full-scale invasion on Ukraine’s
sustainable development. The conceptual foundations
for sustainable development in Ukraine were examined
in the study of T. Kharchenko (2021), which emphasised
the importance of considering the agricultural sector and
rural areas as a complex system requiring the application
of the sustainable development concept for its formation.
Moreover, the study highlighted the need to utilise mech-
anisms such as government regulation and economic, so-
cial, environmental, and managerial spheres of influence.

Research on the experience of rural areas through the
stimulation of agritourism was conducted by Ye. Roma-
nenko et al. (2020). In their view, rural development de-
pends on the rural population, labour productivity, and
government support for innovation. The tourism industry
significantly contributes to the development of rural areas,
unlike the agricultural sector, which is playing an increas-
ingly smaller role in both national and regional economies.
Therefore, policies focused on addressing environmental
issues, increasing the competitiveness of European tour-
ism, boosting demand for services, improving tourism
products, and developing technologies in the sector are
crucial. The potential for developing agricultural tourism
was also described by M. Dziamulych et al. (2021). They
highlighted the potential for agritourism development in
Ukraine to improve the standard of living both nationally
and locally, as well as to preserve cultural heritage. With its
unique natural and cultural resources, the western region
of Ukraine is particularly suited for agritourism develop-
ment (Roman et al., 2024). While numerous scholars as-
sociate the potential for regional development in Ukraine
with agritourism, itis crucial to recognise thatits formation
and development are only feasible after the war has ended.

I. Petrunenko et al. (2021) noted the importance of
overcoming current threats to the development of the
agro-industrial complex in Ukraine. They suggested that
improved economic security could be achieved through
the agricultural sector by utilising unused farmland.
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Meanwhile, N. Martynovych et al. (2023) explored the pos-
sibilities of rebuilding Ukraine’s territory while consider-
ing the need for sustainable development. These authors
concluded that the country required a new economic de-
velopment model in the post-war period, primarily based
on exporting agricultural raw materials. The researchers
also noted that sustainable development has become a
central concept for Ukraine’s post-war development and
proposed a set of indicators that can be used to develop
a methodology for adhering to sustainable development
principles in the country.

Thus, contemporary economic literature places sig-
nificant emphasis on research into the interplay between
the agricultural sector and the achievement of sustainable
development goals. However, relatively little attention has
been paid to the livestock sector compared to crop pro-
duction. Nevertheless, at the regional level, assessing the
impact of agriculture on regional sustainable development
remains a relevant topic. Given this, this study aimed to
evaluate the influence of agricultural sector development
on achieving sustainable development goals in regions.

»Materials and methods

The study utilised specific statistical data to comprehen-
sively assess the role of the agricultural sector in Ukraine’s
economic development. One of the primary sources of in-
formation was the State Statistics Service of Ukraine (n.d.).
This resource provides access to detailed indicators, en-
abling analysis of trends in various sectors, particularly
the agricultural sector, which is especially valuable for
economic research. However, the bulk of the data for this
study was sourced from the Main Department of Statistics
in Mykolaiv Region (n.d.). Some data, particularly in the
tables comparing the situation in Ukraine as a whole and
in the Mykolaiv region, was only used up to 2022 (inclu-
sive). This limitation is due to the unavailability of more
recent data for this period. Furthermore, it was not pos-
sible to analyse data for individual united territorial com-
munities, as statistical information in the public domain
for these communities is absent. This source provided
specific information, including the number of farm ani-
mals slaughtered, milk production volumes, the number
of cattle and pigs, and crop yields for grains, legumes, and
sunflowers. Additionally, the Mykolaiv Regional Statistics
Office provided data on the GDP of agriculture, allowing
for a deeper understanding of the dynamics of agricultur-
al productivity in the region. This data was used to assess
the role of the agricultural sector at the regional level and
to compare it with national indicators. Information from
various other sources was also utilised, including the Eu-
ropean Commission, National Institute of Strategic Stud-
ies (2023), the Zabolotiv Territorial Community website
(Areas of agricultural..., 2024), and others.

A mixed-methods approach, incorporating both
quantitative and qualitative methods, was employed in
this research to comprehensively assess the impact of
agriculture on Ukraine’s economy. Specifically, the study
focused on Ukraine as the primary case study, while also
including an analysis of international sustainable devel-
opment practices, particularly those of the EU and the
USA. This comparative framework helped to identify
opportunities for integrating international sustainable




practices, such as animal welfare, environmental protec-
tion, and greenhouse gas emissions reduction, into the
Ukrainian context. This allowed for an evaluation of the
effectiveness of relevant international approaches and
the drawing of conclusions regarding their potential ad-
aptation in Ukraine to improve outcomes in the agricul-
tural sector. A comparative method was used to assess the
situation in Ukraine, the USA, and the EU, highlighting
similarities and differences across these countries. Addi-
tionally, tabular and graphical methods were employed to
visualise trends and structural changes.

The study examined case studies of cooperative initi-
atives and educational projects in Ukrainian agricultural
enterprises to demonstrate the sector’s role in social and
economic resilience. Statistical tools were employed for
quantitative analysis to identify correlations between agri-
cultural development indicators in Mykolaiv and Ukraine
as a whole. A correlation was considered significant if the
coefficient exceeded +0.6. This indicated a strong relation-
ship between the indicators, while lower values suggested
alack of significant correlation between the variables. This
approach allowed for an assessment of the extent to which
trends in agriculture at the regional level correlate with na-
tional indicators and how the Mykolaiv region aligns with
or deviates from the overall dynamics of agricultural de-
velopment in Ukraine. In cases of low correlation, specific
factors unique to the Mykolaiv region were considered, as
these factors would likely have influenced changes in sec-
toral development at the local level due to its differences
from the national average.

» Results
The agricultural sector plays a pivotal role in econom-
ic development, particularly in countries where farming
is the primary source of income and employment. It is a
fundamental source of food, essential for a nation’s pop-
ulation, as self-sufficiency in food reduces reliance on
imports, ensuring economic stability. Moreover, in many
countries, the agricultural sector is a major employer, pro-
viding jobs for a significant portion of the population, es-
pecially in rural areas, thus reducing unemployment and
improving living standards. In Ukraine, the sector consti-
tutes a substantial portion of GDP and exports (a primary
source of foreign exchange earnings, positively impacting
the balance of payments and strengthening the national
currency). The agricultural sector stimulates the develop-
ment of other economic sectors such as agricultural ma-
chinery, chemical industries (fertilisers, pesticides), trans-
port services, and the food processing industry. Its growth
enhances living conditions in rural areas, including access
to education, healthcare, and infrastructure, and ensures
the sustainability of ecosystems (Lazarieva, 2022).
Sustainable development is also a critical compo-
nent of any country’s development (Laurett et al, 2021),
including Ukraine. It encompasses economic, social, and
environmental aspects that together contribute to im-
proving the quality of life for the population and ensuring
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long-term well-being. Sustainable development also fos-
ters economic growth but in a way that does not deplete
natural resources and ensures lasting economic stabili-
ty (Carmela Annosi et al., 2020; Patkds, 2020; Chopra et
al., 2022). The implementation of sustainable technol-
ogies and practices can create new jobs in green energy,
eco-friendly construction, and organic agriculture (Lehto-
nen et al., 2021). The concept positively influences the de-
velopment of technologies that increase resource efficien-
cy and reduce negative environmental impacts. Socially,
sustainable development can improve living conditions
by providing access to clean water, sanitation, healthcare,
and quality education. It promotes social justice and helps
to reduce the gap between the rich and the poor (Roun-
aghi et al., 2020). Furthermore, sustainable development
encourages citizen participation in decision-making that
affects their lives and environment, thereby strengthening
democracy and social cohesion. Environmentally, sus-
tainable development ensures the rational use and con-
servation of natural resources, such as water, forests, and
biodiversity. The implementation of clean technologies
helps reduce air, water, and soil pollution (Qiu et al., 2021).
Moreover, sustainable development contributes to reduc-
ing greenhouse gas emissions and adapting to climate
change, which is crucial for preventing environmental dis-
asters. Achieving the goals of sustainable development has
become an international development strategy for many
countries (Lajoie-O’Malley et al., 2020; Hrustek, 2020). Re-
searchers have noted that the concept also fosters inter-
national cooperation: countries that actively implement
sustainable development can strengthen their position on
the international stage and attract more investment.

Therefore, agriculture plays a pivotal role in achieving
sustainable development goals, contributing to economic
growth, environmental conservation, and social well-be-
ing (Tiurina et al., 2021; Dovgal et al., 2024). It is a primary
source ofincome and employment for a significant portion
of the population, especially in rural areas, and increasing
productivity and incomes in this sector can help reduce
poverty and inequality. Moreover, supporting small-scale
farmers and developing agribusinesses fosters economic
growth at both the local and national levels. Additionally,
the development of sustainable agriculture leads to in-
creased food production, helping to ensure food security,
while improving the quality and diversity of food products
contributes to better nutrition and health. The use of envi-
ronmentally friendly farming practices helps reduce neg-
ative environmental impacts, including greenhouse gas
emissions, and protects water resources and biodiversity.
Furthermore, the development of this sector supports so-
cial stability by creating jobs and reducing migration from
rural to urban areas (Berxolli ez al., 2023). Due to a lack of
corresponding data, it is not feasible to analyse trends in
more detail for individual united territorial communities.
However, such an analysis can be conducted for the region
as a whole. The selected data for the years from 2017 on-
wards are presented in Table 1.

Table 1. Selected data characterising agriculture in the Mykolaiv region from 2017 to 2023

Year 2017 2018 2019 2020 2021 2022 2023
Area of cultivated agricultural crops (thousands ofha) | 1,560.1 | 1,564.8 | 1,572.3 | 1,564.9 | 1,607.1 | 1,300.6 | 1,231
Area harvested for cereal crops (thousands of ha) 874.9 867.8 890.2 880.7 950.5 705.2 617.7
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Table 1, Continued

Year 2017 2018 2019 2020 2021 2022 2023
Cereal crop production volume (thousands of centners) | 26,746.4 | 26,734.2 | 31,379 |23,620.6 | 39,255.4|21,336.4 | 24,131.2
Cereal crop yield (centners per ha) 30.6 30.8 35.3 26.8 41.3 30.3 39.1
Area harvested for fodder crops (thousands of ha) 3 2.5 2.3 2.2 2.2 14 0.9
Fodder crop production volume (thousands of centners) | 492.3 390.8 417.1 338.1 441.1 255.9 156.4
Fodder crop yield (centners per ha) 161.9 155.5 182.5 156.4 200.2 179.8 178.8

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n.d.) and the Main

Department of Statistics in Mykolaiv Region (n.d.)

Analysing agricultural production data from 2017 to
2023 reveals several key trends. Sown areas for harvested
crops exhibited stability with a slight increase from 2017
to 2019, but in 2021, the area grew significantly, followed
by a decline to 1,231 thousand ha in 2023, likely due to
the onset of russia’s full-scale invasion of Ukraine and
the temporary occupation of certain territories. Grain
crop production fluctuated during the study period, also

declining after 2022 with a slight recovery in 2023, sug-
gesting a positive trend towards increased production effi-
ciency. Harvested areas of fodder crops have been steadily
decreasing from 2017 to 2023 — from 3 to 0.9 thousand ha.
Consequently, fodder crop production has also fallen, es-
pecially after 2019, indicating a potential reduction in feed
production for livestock. A more detailed analysis of the
livestock sector is presented in Tables 2 and 3.

Table 2. Data on live weight sold for slaughter, milk production, eggs from poultry,
and wool production in Ukraine and Mykolaiv region from 2013 to 2022

Ukraine
Year 2013 2014 2015 2016 2017
Live weight sold for slaughter (thousand tonnes) 3,378.8 3,323.5 3,279.9 3,271.6 3,265.9
Milk production (gross yield) (thousand tonnes) 11,490 11,132.8 10,615.1 10,381.5 10,279.6
Eggs from poultry (million pieces) 19,603.7 19,587.3 16,781.2 15,100.4 15,525.9
Wool production (gross shearing) (tonnes) 3,525 2,602 2,270 2,072 1,971
Year 2018 2019 2020 2021 2022
Live weight sold for slaughter (thousand tonnes) 3,317.6 3,492.7 3,462.3 3,391.2 3,059.1
Milk production (gross yield) (thousand tonnes) 10,064 9,697 9,263.6 8,713.9 7,767.7
Eggs from poultry (million pieces) 16,132 16,676.6 16,167.2 14,071.3 11,921.8
Wool production (gross shearing) (tonnes) 1,908 1,734 1,574 1,497 1,237
Mykolaiv region
Year 2013 2014 2015 2016 2017
Live weight sold for slaughter (thousand tonnes) 49.6 57.7 52 49.8 48.1
Milk production (gross yield) (thousand tonnes) 370.7 369.3 343.8 341.6 342.2
Eggs from poultry (million pieces) 299.6 500 284.1 271.5 252.7
Wool production (gross shearing) (tonnes) 101 124 123 124 132
Year 2018 2019 2020 2021 2022
Live weight sold for slaughter (thousand tonnes) 56.4 50.9 40.3 40.3 33.8
Milk production (gross yield) (thousand tonnes) 324.6 299 278.5 245.7 197.3
Eggs from poultry (million pieces) 240.1 275.4 201.6 156.9 136.2
Wool production (gross shearing) (tonnes) 146 113 98 100 75

Table 3. Data on the number of cattle (including cows), pigs, and poultry in Ukraine
and Mykolaiv region from 2013 to 2022, in thousand heads

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n.d.) and the Main
Department of Statistics in Mykolaiv Region (n.d.)

Ukraine
Years 2013 2014 2015 2016 2017
Cattle 4,645.9 4,534 3,838.5 3,983.9 3,682.3
Cows 2,554.3 2,508.8 2,174.1 2,276.2 2,108.9
Pigs 7,576.7 7,922.2 7,042.7 7,313 6,669.1
Poultry 214,070.6 230,204.7 198,864.4 206,633.6 201,668
Years 2018 2019 2020 2021 2022
Cattle 3,573.7 3,332.9 3,117.7 2,874 2,662.8
Cows 2,040.5 1,919.4 1,806.5 1,673 1,555.3
Pigs 6,108.6 6,025.3 5,730.4 5,876.2 5,611.9
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Table 3, Continued

Ukraine
Years 2018 2019 2020 2021 2022
Poultry 204,751.5 211,654.4 220,463.2 200,651.9 202,243.1
Mykolaiv region
Years 2018 2019 2020 2021 2022
Cattle 150.3 154.5 141.9 139.3 140.4
Cows 89.8 90.1 80.1 81.7 77.8
Pigs 139.6 147.1 113 129.5 99.9
Poultry 3,723.9 4,248.3 2,666.6 2,915.9 2,708.9
Years 2018 2019 2020 2021 2022
Cattle 145.1 98.5 86.9 74 66.6
Cows 74.6 60.8 54 47.4 43
Pigs 90.5 83.1 77.6 72.6 67.6
Poultry 2,723.6 2,554.2 2,453.2 1,957.1 1,994.7

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n.d.) and the Main

Department of Statistics in Mykolaiv Region (n.d.)

As Table 3 shows, the trend in agricultural production
in Ukraine and the Mykolaiv region from 2013 to 2022 has
been declining in key categories: meat, milk, eggs, wool,
and live weight of animals sold for slaughter. Data on the
number of cattle, cows, pigs, and poultry in Ukraine and
the Mykolaiv region from 2013 to 2022 indicates a general
decline in livestock numbers, particularly cattle and pigs,
suggesting declining profitability and high costs that are
limiting growth in the agricultural sector. By identifying
correlations between the corresponding indicators char-
acterising trends in the Mykolaiv region and Ukraine, it is
possible to assess the reasons for these trends. Given that
the correlation coefficients are high (above 0.75) for all in-
dicators except live weight and wool production, it can be
inferred that the decline in indicators is primarily linked
to overall economic trends, namely the onset of the war
with russia in 2014 and the full-scale invasion of russia
in 2022. The more rapid decline in the Mykolaiv region is
largely due to its proximity to the war zone and the tempo-
rary occupation in 2022.

Livestock productivity in Ukraine is influenced by
numerous factors that interact in complex ways. One
such factor is climate. Droughts and water scarcity, par-
ticularly in southern regions, create challenges for grow-
ing fodder crops, leading to feed shortages and directly
impacting livestock productivity. The destruction of the
Kakhovka Hydroelectric Power Plant has exacerbated this
issue, as farmers in southern regions have lost access to
irrigation water. Additionally, the quality of feed is often
inadequate (with limited access to high-quality feed),
which restricts production growth in the sector. Anoth-
er critical aspect is genetics. Ukraine has limited use of
high-performing livestock breeds, and modern genetic
programs are underdeveloped, hindering opportunities
to improve productivity (Shahini et al., 2023). Technolog-
ical factors are equally important, as many farms utilise
outdated equipment, preventing the implementation of
modern technologies. Farmers must now also focus on
energy efficiency, as blackouts can not only cause damage
to farms but also completely halt their operations, as live-
stock cannot survive for long without the necessary con-
ditions. In addition, high costs of feed, fuel, and electricity
significantly reduce the profitability of livestock farming.
The lack of government support and subsidies further

complicates the situation, especially for small and medi-
um-sized farms. There is also a problem with human cap-
ital, as young people often choose to migrate to cities or
abroad, leading to a shortage of skilled workers in agricul-
ture (Shyian et al., 2023). Finally, the unstable market, with
fluctuating prices for livestock products and dependence
on imports, forces farmers to reduce livestock numbers or
decrease production volumes, which also affects overall
productivity (Lanchenko & Ivchenko, 2023).

The agricultural sector in Ukraine provides numer-
ous examples of how agricultural enterprises can posi-
tively impact the local economic development of rural
communities. For instance, Syngenta (One step clos-
er..., 2023) has introduced innovative technologies such
as the Interra Scan soil mapping service, enabling farm-
ers to use resources more efficiently and increase yields,
demonstrating an environmentally friendly approach to
sustainable development. The agro-industrial holding
Astarta has been actively pursuing a social policy since
2008, with projects aimed at improving rural infrastruc-
ture, supporting education and healthcare, developing
culture and sports, and fostering entrepreneurship and
community development. In 2019, in partnership with
the international consulting company Deloitte (Ukraine),
a project was implemented for the Volochysk communi-
ty to identify problems, growth points, and develop and
implement SMART ideas based on the collected informa-
tion to improve the lives of residents; ensure transparen-
cy and openness of local government, partnerships with
businesses, and activate the participation of residents in
community development processes. The development
of a Community Development Strategy for 2028 and the
creation of niche businesses such as the “Pranuka” natu-
ral cosmetics business project and the “Eco-pig” family
farm are underway. Furthermore, since 2020, the hold-
ing company, in partnership with the organisation Pact
Ukraine and the charity “Light of Hope”, and with finan-
cial support from the Canadian government, has been
implementing a project in four territorial communities
of the Poltava region (Hlobyne, Kozelshchyna, Bilyky, and
Shyshaky territorial communities) and the city of Polta-
va. This project aims to improve the economic well-being
of rural women by strengthening their economic secu-
rity and enhancing their employment opportunities and
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developing women’s entrepreneurship. To date, 79 busi-
ness projects have been financed. In May 2020, Astar-
ta (n.d.), together with the public organisation “Interna-
tional Environmental Security”, implemented the online
project “Eco-education in Communities”. The program
was aimed at engaging young people in addressing envi-
ronmental safety and eco-education.

Cooperative relationships in the agricultural sector
also contribute to the development of local communities,
which are spreading across the country. The creation of
cooperatives allows small farmers to pool their resources
for joint land cultivation, reducing costs and increasing
incomes. This improves the economic stability of rural
families and leads to a higher standard of living for the
population. In the Khmelnytskyi region, a cooperative was
established for the cultivation of raspberries, blackberries,
and strawberries by local residents. They leased 9 ha of
communal land and obtained a bank loan to purchase
equipment. Thanks to the success of the cooperative,
none of its members have emigrated abroad, and the en-
terprise plans to expand further by installing refrigeration
equipment and a berry freezing station (Shtogrin, 2022).
In the Poltava region, local communities are involved in
beekeeping support programs, which increase the num-
ber of jobs. This has led to increased incomes for local
residents and improved quality of life in rural areas (Na-
tional Institute of Strategic Studies, 2023). Furthermore,
some agricultural enterprises are implementing social
projects aimed at developing infrastructure, education,
and healthcare in rural areas. This includes investments
in local infrastructure development and the provision of
humanitarian aid (Areas of agricultural..., 2024). As prac-
tice shows, such investments in building schools, kinder-
gartens, and medical facilities significantly improve the
quality of life for local residents, create jobs, and enable
the development of both local businesses and the village
and community as a whole.

It should be noted that with the beginning of rus-
sia’s full-scale invasion of Ukraine, many companies
have changed their social responsibility priorities (Kim et
al., 2025). For example, the agricultural holding Kernel,
which had previously implemented projects such as sup-
porting schools, medical institutions, and developing in-
frastructure and culture in the regions where the company
operates, is now actively working to support internally dis-
placed persons. For instance, the company has built dor-
mitories for such displaced persons, provided commu-
nities with necessary goods and services, helped restore
critical infrastructure, and contributed to the creation of
new jobs (by helping to train women and displaced per-
sons in new professions) (War changes the rules..., 2024).

Despite challenging conditions, agricultural enter-
prises continue to operate and support local communi-
ties. They ensure food security and support social pro-
grams, including investments in local infrastructure and
the provision of humanitarian aid (Hromov, 2022). Re-
garding youth education, there are some initiatives un-
derway. For example, Bayer has been collaborating with
the educational master’s project “AgroKebety” for five
years, aiming to cultivate a new generation of Ukrainian
farmers. Students undergo a six-month internship where
they acquire both theoretical knowledge and practical
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skills under the guidance of Bayer experts. This practical
experience includes studying business operations directly
at the factory and in the field. Similarly, Continental fo-
cuses on youth development through its own internship
programs designed for future employment within the
company. Initially, these programs focused on agronomy
and engineering, but have since expanded to include oth-
er professions. Efforts are also made to improve the skills
of existing specialists and to attract veterans to the sector.
This is relevant in the context of the war in Ukraine, given
the need for mutual support among different segments of
society, as well as addressing challenges related to sustain-
able development.

In the context of international sustainable develop-
ment, the EU has made significant contributions by in-
tegrating environmental, economic, and social aspects
into agricultural production. One key focus is on high
animal welfare standards, which include restrictions on
cage confinement, requirements for free range access,
and adequate space for animals. This promotes animal
health, improves product quality, and reduces the risk of
zoonotic diseases. Another important focus is on environ-
mental sustainability: the EU supports practices that re-
duce greenhouse gas emissions, such as limiting intensive
grazing, using biogas plants, and reducing nitrogen fer-
tiliser use. These measures help to mitigate the negative
impacts of livestock farming on soil and water resources.
Simultaneously, the EU is actively working to reduce the
use of antibiotics in livestock farming to combat antimi-
crobial resistance, promoting disease prevention through
improved husbandry practices and vaccinations. This
enhances food safety and prevents the spread of antibiot-
ic-resistant microorganisms. Supporting innovation and
research through programs such as Horizon Europe (Eu-
ropean Commission, n.d.b) is of great importance. These
programs fund the development of technologies to in-
crease production efficiency and reduce environmental
impact, such as using artificial intelligence to monitor an-
imal health. The EU also supports biodiversity and land-
scape restoration: farmers receive financial incentives for
implementing environmentally friendly practices, such
as extensive grazing, which helps to preserve the diver-
sity of local plant and animal species. Social sustainabil-
ity of rural communities is supported through grants for
small farmers and short supply chains — from farm to fork,
which reduces the carbon footprint of products. Within
the Common Agricultural Policy of the EU, a significant
portion of funds is allocated to supporting sustainable
practices in agriculture, where farmers receive subsidies
for meeting environmental requirements such as preserv-
ing natural landscapes and limiting the use of fertilisers
(European Commission, 2019). However, this represents
only 5-6% of the total subsidies, with the majority going
to support farmers’ incomes rather than specific environ-
mental measures.

The approach in the USA is generally similar. One of
the country’s primary initiatives is to reduce greenhouse
gas emissions through waste management. For instance,
biogas plants on farms can convert waste into energy, re-
ducing methane emissions and providing farmers with an
additional source of income. Furthermore, to reduce en-
vironmental impact, there is a strong focus on controlling




water and fertiliser use: farms optimise irrigation process-
es and minimise the amount of nitrogen fertilisers, which
pollute water resources. Additionally, there are standards
regarding animal welfare, including increased space for
free range and improved indoor conditions for animals.
Moreover, reducing the use of antibiotics is a priority:
there are legislative restrictions on their prophylactic use,
decreasing the risk of antibiotic resistance; and innova-
tions such as digital animal health monitoring and auto-
mated feeding processes are being implemented. One of
the largest financial support programs for farmers in the
USA is the Farm Bill (National Sustainable Agriculture
Coalition, 2018), which specialises in providing subsi-
dies, loans, and other forms of support for the agricul-
tural sector. Specifically, this program provides subsidies
for growing major crops, crop insurance programs, and
disaster relief, as well as funding for farmers transition-
ing to organic production. To support small and medi-
um-sized farms, the US Department of Agriculture offers
the Microloan Program, which helps cover ongoing oper-
ational costs, including the purchase of equipment and
seeds. There is also the Risk Management Agency’s Crop
Insurance Programme, which provides insurance policies
to protect farmers from losses due to natural disasters or
price fluctuations.

In Europe and the USA, the development of digital
technologies in livestock farming has gained significant
traction. A notable example is the use of sensors to mon-
itor environmental conditions in real time: they are used
to control temperature, humidity, CO, levels, and other
air parameters (Neethirajan, 2020). Beyond monitoring
the environment, European and American farms active-
ly utilise sensors to monitor feed and water resources,
ensuring accurate feed and water delivery. This prevents
deviations in animal feed intake, reduces costs, and in-
creases resource use efficiency. European countries and
the USA are investing heavily in developing “smart” farms
where digital technologies are integrated into a single net-
work, allowing data from various systems to be tracked
and changes to be responded to instantaneously (Ido-
je et al., 2021). The development of the Internet of Things
and cloud-based data storage platforms enables farmers
to analyse data in real time and make informed manage-
ment decisions aimed at increasing productivity and re-
ducing costs. Regarding farmer education in the context
of digital technologies, this is also a crucial component of
agricultural development in the country. Approaches are
based on adapting farmers to new technologies and their
understanding of how innovations can contribute to farm
growth. Educational programs organised by agricultural
universities and colleges offer courses covering modern
digital technologies in livestock farming. Additionally,
government and international initiatives, such as the Eu-
ropean Agricultural Fund for Rural Development in the
EU and initiatives from the US Department of Agriculture,
provide financial support and professional training for
farmers, fostering the adoption of digital technologies in
agriculture (European Commission, n.d.a).

Therefore, conducting agricultural activities following
the principles of sustainable development, and aligned
with the main goals for 2030, will contribute to the ration-
al use of natural resources, environmental conservation,
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increased responsibility for the development of rural com-
munities, and the creation of a competitive wage system
and decent living conditions for local populations.

» Discussion

Sustainable development is crucial for a country’s long-
term well-being, encompassing economic, social, and en-
vironmental aspects. In Ukraine, promoting agricultural
development within this framework contributes to food
security, improved nutrition, and increased social stability
by creating jobs and reducing rural-urban migration. Cor-
relation analysis has revealed a link between indicators of
agricultural sector development in regions and the stand-
ard of living of the population. Given this, promoting the
development of this sector is of paramount importance in
Ukraine, especially in times of war.

The current study has provided numerous examples
of how Ukrainian farmers have contributed to achieving
sustainable development goals in Ukraine. A similar com-
ponent was described in the research of C. Nhemache-
na et al. (2020), which examined the impact of climate
change on the water and agricultural sectors in Southern
Africa. They noted that climate change poses a significant
threat to water and food security, affecting poverty reduc-
tion and sustainable development efforts. Understanding
these impacts on water and agriculture is crucial for de-
veloping resilient systems. It highlights the urgent need
for pathways towards sustainable food systems and trans-
formative solutions, particularly in Southern Africa, where
decreasing rainfall and rising temperatures threaten water
availability and agricultural productivity. Investments in
efficient irrigation technologies are vital for adapting to
limited water resources and meeting the food demands
of a growing population while enhancing the resilience of
water and agricultural systems is essential for sustaining
agricultural productivity and achieving regional develop-
ment goals (Wang et al., 2024). The current study also pro-
vided examples of how Ukrainian farmers have contrib-
uted to regional development. It was concluded that the
activities of these farmers have a positive impact on both
the development of agriculture in the country and the abil-
ity to achieve higher levels of sustainable development.

The current research has demonstrated that local en-
terprises can independently contribute to achieving sus-
tainable development at the local level through concrete
actions taken by farmers. The role of achieving sustaina-
ble development goals was also highlighted by E.B. Ali et
al. (2021). The researchers wrote that the transition to a
“green” economy has significant potential to mitigate en-
vironmental, economic, and social risks, while simultane-
ously sustainably improving all sectors of the economy.
Attention was also drawn to the role of the state in achiev-
ing such goals, and the dangers that can arise from high
levels of corruption in countries implementing such ap-
proaches. The development of small-scale enterprises in
the agro-industrial complex was investigated by A. Ruml et
al. (2022). They evaluated the development of small-scale
palm oil producers in Ghana and Indonesia. Indonesia
has successfully implemented large-scale programs that
have united small landowners and private companies,
thanks to a large amount of suitable land and favoura-
ble land tenure systems. In contrast, Ghana focused on
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state-owned plantations and attempted to attract private
investors, but the lack of secure land tenure and tradition-
al land control hindered agricultural investment. In other
words, Indonesia’s actions towards developing such small-
scale enterprises proved to be more effective as they were
more centralised and state-directed, enabling both farmer
development and improved living standards for residents
in these regions. This suggests that in Ukraine, policies
aimed at regional development should be formulated
centrally by the state. Politicians should develop programs
focused on the development of small-scale farming in the
country: this would provide a significant number of jobs in
regional areas, thus improving the living standards of local
populations. Given the positive impact of such farms on
the more effective development of communities, the state
should support the activities of agricultural producers.

The rapid development of the agricultural sector can
also lead to the emergence of agrotowns, a concept ex-
plored by N. Galluzzo (2022) concerningItaly. The research-
er noted that the formation of agro-towns in regions such
as Calabria, Apulia, Basilicata, Sicily, and Sardinia over the
past century (1900-2000) has contributed to the develop-
ment of social capital, which, combined with human cap-
ital, has fostered economic growth in surrounding rural
areas. The study highlighted that increasing social capital
through initiatives funded by national and European au-
thorities is crucial for strengthening interactions among
all stakeholders in rural areas and agro-towns. These initi-
atives have transformed agro-towns from degraded areas
with high underemployment in agriculture into advanced
socio-economic structures. This transition has narrowed
the urban-rural divide, emphasising the positive role of
rural areas, especially where agro-towns are culturally
dominant. As a result, some farms have become efficient
enterprises with specialised production, meeting the new
functional needs of rural tourism (Trusova et al., 2020).
Researchers have argued that, with adequate funding and
support from national and European policies, the combi-
nation of social development, social capital, innovation,
and investment can protect the environment and ensure
sustainable economic growth in rural areas. While this
research did not specifically focus on the role of govern-
ment in promoting more effective local development, it
is important to note that achieving results in this area is
difficult without government involvement. This is because
farmers may require additional support from government
authorities to achieve higher levels of local development.
Furthermore, interaction with local authorities is neces-
sary to develop a comprehensive and effective plan for
achieving the set goals for territorial development. Thus,
through joint efforts between the state and enterprises,
significantly better results can be achieved in attaining
sustainable development goals.

As previously mentioned, this research did not delve
deeply into the specific actions that governments can
take to improve the efficiency of local farmers. However,
one potential solution is the creation of cooperatives. The
possibilities of agricultural development through cooper-
atives were explored by Y. Qu et al. (2023). The researchers
noted that the implementation of such policies has faced
numerous challenges, including declining membership,
weak capital growth, talent shortages, limited-service
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capabilities, low standardisation of production, and inad-
equate surplus distribution systems. However, there are
successful regional cases that have managed to imple-
ment integrated development models and improve the
situation in terms of poverty reduction. Key recommen-
dations for addressing cooperative challenges include im-
proving project planning, encouraging family farms and
large households to join cooperatives, increasing market
competition, enhancing financial management systems,
and providing more comprehensive government support,
including investment guarantees. An assessment of sus-
tainable agriculture and rural development in China was
conducted by S. Hu et al. (2022). The study revealed that
areas with low levels of agricultural development and sus-
tainability are predominantly located in mountainous re-
gions and southeastern traditional agricultural areas with
poor agricultural environments. Given the importance
of ensuring that all areas of the country achieve a high-
er level of development over time, the researchers noted
that these components have received significantly less
attention than necessary. The researchers paid significant
attention to the importance of achieving sustainable de-
velopment goals for these areas and highlighted the need
for more efficient resource use in such regions. In light of
this, it was emphasised that there is a need to more ac-
tively involve the state and its representatives in achieving
sustainable development goals, formulating government
programs, and incentivising farmers. However, it should
be noted that additional funding or other forms of incen-
tives are essential for achieving these goals.

»Conclusions

Agriculture plays a pivotal role in the economic develop-
ment of many countries, particularly those where it is the
primary source of income and employment. Moreover,
this sector is crucial for achieving sustainable develop-
ment as it positively impacts economic growth, environ-
mental protection, and social well-being. Environmental-
ly sound agricultural practices reduce the sector’s negative
impact on the environment, including greenhouse gas
emissions and the protection of water resources and bio-
diversity, while sustainable agriculture increases food pro-
duction, ensuring food security and improving the quality
and health of food. The research demonstrated that var-
ious agricultural enterprises in Ukraine have shown how
agricultural activities can positively impact local commu-
nities, as exemplified by the practices of agricultural hold-
ings such as Astarta and Kernel. Agricultural enterprises
have also invested in social projects that develop infra-
structure, education, and healthcare in rural communi-
ties, significantly improving the quality of life. New jobs
provide stable incomes for families, and social projects
support education, healthcare, and social protection. In
light of this, it can be concluded that the activities of key
players in the agricultural sector play a significant role
in achieving sustainable development goals in Ukraine.
The study also assessed the experience of EU countries
and the USA regarding sustainable development poli-
cies in agriculture. It was shown that the models share
many similarities, and their integration in Ukraine could
significantly improve policy effectiveness in this area. A
relevant area for future research is to assess the existing
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» AHoOTaLUifl. ArpapHUii CEKTOP € OTHUM i3 OCHOBHUX B KOHTEKCTi 3a0e3nedeHHsI Oi/IbIIl BUCOKOTO PiBHS JOCSTHEHHS
1iJiel CTAJI0r0 PO3BUTKY B YKpaAiHU. YV 3B’A3KY 3 UM, AOCJIiIKeHHs B3aeMOJIl JaHNX JBOX CKJIAOBUX, Y TOMY YUCJI
Ha piBHIi perioHiB, € aKTyaJbHUM. B paMKax NaHOro AOCIiIKeHHsI MeTOI0 Oy/I0 OLiHUTHU Te, AKUN BIIUB YUHUTH
CiJTbChbKe TOCIIOAAPCTBO YKpaiHU Ha MOK/IMBOCTI JOCATHEHHS KPAiHOIO CTAJ0T0 PO3BUTKY Ha perioHaJIbHOMY piBHi.
HocitimpreHHs OyJI0 30CepelkeHO0 Ha arpapHOMY ceKkTopi MukoJsaiBcbkoi obsracti. B po6oTi, Ha OCHOBi HasgBHUX
CTaTHUCTUYHHUX JAaHMX IO obsacti Ta YKpaiHi B misiomy, Oy/Io y3arajabHEeHO TeHAEHII MO 3HI)KEHHS BHPOOHUIITBA
TBapUHHUIIBKOI MPOAYKILi], ONMMCAHO IMPUYMHMY, 10 BUKJUKAIOTh JaHUI TpeH] B KpaiHi. 3okpema OyJIo 3a3Ha4YeHO,
1[0 MPUYUHOIO I[bOMY CTaJIXM KJIIMaTU4HiI YMHHUKY (TOCYXH Ta AedilluT BOAU, MOCUJIeHUH pyHHYBaHHAM KaxoBchbKoi
rizpoesneKTpocTaHIii), TeXHOJIOTiYHi 0OMeskeHHsd, 3acTapisie oO0JagHaHHA Ta HeJOCTaTHi MporpaMu pO3BeJeHHS.
Bysio nokasaHo, 110 B KpaiHi CloCcTepiraeThCs MiABAIIEHHA NPOLYKTUBHOCTI IOCIBHUX KYJIBTYP B KpaiHi B IIiJIoMy, aJjie
TEHJIEHITisA € HEITOCTIIHO0: CITI0YaTKY ITOKa3HMK 3POCTaB, ajie II049aB 3HIKYBATHUCS Y 3B’SI3KY 3 IIOBHOMACIITA0OHUM
BTOPTHEeHHAM 2022 poky. Kpim Toro, HaBeJjeHO IpUKJIaAM comiasbHOI BiAmOBiga/sbHOCTI Gi3HECY IOKO PO3BUTKY
CiTbCHKUX TepUTOpPiaTbHUX TpoMana. Takosk OO0 3a3HAYEHO CKJIAJHY B3AEMOIII0 €KOHOMIUHUX, €KOJIOTiYHUX i
TeXHOJIOTIYHUX (paKTOpiB, 1m0 (GOPMYIOTh aKTyasbHi 0COOJMBOCTI PO3BUTKY MukKoJsaiBcbkoi obJacTi. BucHOBKY,
oTpuMaHi B poOOTi, MOKyTb OyTH BUKOPUCTaHi IpeJCcTaBHUKAMU JepyaBHoI Ta MicieBol Bjaanu A ¢hbopMyBaHHA
CTpaTeriil TOCATHEHHA IIiJiefl CTaJI0ro PO3BUTKY, a TAKOK MiANPHUEMCTBAMU arpapHOro CeKTopy /s (hopMyBaHHA
BJIACHUX JOBIOCTPOKOBUX CTpaTeriil pO3BUTKY
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» Abstract. The purpose of this study was to analyse the effects of digitalisation on improving the efficiency
of financial processes in the agricultural sector under martial law. The study focused on the key technologies
contributing to the development of financial processes in agriculture, such as financial technologies, artificial
intelligence, blockchain, cloud technologies, and cybersecurity systems. The study found that these technologies
not only enable the automation of financial processes but also provide greater transparency and security in financial
management, which is critical in times of crisis. The study also examined the specific challenges and risks of
digitalisation in the agricultural sector, specifically in the context of data and infrastructure security. The growing
dependence on digital systems was found to increase vulnerability to cyber threats, which requires investment
in improving protection and risk management systems. Particular attention was paid to the adaptation of digital
technologies in the context of war, where the positive outcomes of the implementation of digital solutions for
monitoring production processes, data analysis, supply chain management, and production capacity planning were
noted. The study also reviewed international practices in the use of digital technologies in the agricultural sector,
specifically in countries such as Israel, the United States, Germany, China, and the Netherlands, which provided
an opportunity to apply best practices to ensure the stability of Ukraine’s agricultural sector. The study findings
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demonstrated that the digitalisation of Ukraine’s agricultural sector is a necessary step to maintain food security
and economic stability in times of war but also required overcoming considerable challenges such as insufficient
infrastructure, human resource shortages, and cyber threats. The conclusions pointed to the need for increased
investment in digital technologies and cybersecurity, as well as the development of human resources to effectively

use the latest technologies

» Keywords: innovative technologies; business strategies; blockchain; artificial intelligence

» Introduction

The digitalisation of financial activities has become one of
the key factors in the development of many sectors of the
economy, including the agricultural sector. In the modern
environment, especially in the context of martial law, this
trend is particularly relevant. The agricultural sector in
Ukraine is a crucial source of economic stability, ensuring
food security and a great share of national exports. How-
ever, its activities are considerably complicated during
periods of military operations, when the risks of losses,
disruption of supply chains, and financial complications
become inevitable.

Therelevance of digitalisation in the financial sector of
the agro-industrial complex is driven by the need for more
efficient and flexible management of financial resources,
effective business monitoring, and quick access to finance
and market data. The use of modern technologies can
greatly improve the efficiency of financial processes, re-
ducing risks through automation and the introduction of
innovative approaches to financial management. Technol-
ogies such as blockchain, financial platforms for the agri-
cultural industry, and Al-based software solutions help to
ensure the transparency and reliability of financial transac-
tions (Liutak & Baula, 2024). One of the greatest challenges
facing the agricultural sector during martial law is reduced
access to conventional financial resources, deteriorating
lending conditions and instability of the payment system
(Stender et al., 2024). Conventional financial instruments
may lose their effectiveness in such circumstances, which
requires finding alternative solutions. Digital technolo-
gies, including online financial management platforms,
mobile applications for remote financial transactions,
and decentralised financial systems, may become criti-
cal to ensuring the continuity of financial processes and
maintaining the profitability of agricultural businesses.

Digitalisation is a multifaceted process that encom-
passes not only the automation of financial transactions,
but also the improvement of analytics, security, and op-
erational management of resources (Ponomarenko & Pys-
archuk, 2024). This enables businesses to increase their
competitiveness and adapt to challenging economic con-
ditions. For the agricultural sector, especially in wartime,
digitalisation can be a tool to help overcome barriers and
provide access to finance, increasing transparency and re-
ducing the influence of human factors in decision-making.

Various scholars have significantly developed research
in the field of digitalisation of the financial activities of the
agricultural sector. J. Tingey-Holyoak et al. (2021) analysed
the effects of automated financial accounting systems on
agricultural enterprises and emphasised that the use of
such systems substantially reduced losses due to human
errors. In support of this, S.R. Gunisity & M.K. Vandan-
apu (2024) showed that process automation reduced the

time required to process financial data, which was critical
in times of instability. T. Yu ef al. (2018) emphasised the
value of implementing blockchain technologies to en-
sure the transparency of financial transactions. The study
showed that the use of decentralised registries helped to
avoid fraud and increased confidence in financial trans-
actions. Q. Lu et al. (2024) investigated the effects of dig-
ital platforms for financial management and noted that
their use enabled farmers to adapt more quickly to market
changes during crisis periods.

A detailed analysis of the digital transformation
of agricultural finance was also conducted by R. Kau-
shal (2023), who emphasised the significance of integrat-
ing artificial intelligence to forecast financial flows. The
researcher’s findings confirmed that Al-based systems
helped to reduce the risks associated with unpredictable
market conditions. R. Fabregas et al. (2019) focused on
mobile financial applications and noted that their use
contributed to the increased flexibility of financial trans-
action management. J. Kieti et al. (2021) showed that dig-
ital platforms specialised for agricultural enterprises have
simplified access to credit, which was a major factor in
times of financial difficulties. The researchers emphasised
that online lending services enabled farmers to obtain fi-
nancial resources quickly. On the other hand, M. Carmela
Annosi et al. (2020) addressed the effects of digitalisation
on risk monitoring and noted that automated surveillance
systems enabled faster detection of threats to business.

T. Niemand et al. (2021) focused on the role of govern-
ment supportin the digitalisation of financial transactions.
The researchers emphasised that without corresponding
policies and incentives from the state, the implementa-
tion of innovations can be challenging. Finally, W. Feng &
R. Liu (2024) investigated the factors that hindered digi-
talisation in a crisis and noted that the crucial ones were
infrastructure problems and lack of proper training of staff
to use the latest technologies. These studies provided a
basis for analysing the benefits and challenges of digital-
ising the financial activities of the agricultural sector and
confirmed the need for an in-depth study of this issue to
develop effective strategies to overcome crisis situations.
However, a series of understudied aspects persists. Specif-
ically, the issue of integrating digital technologies under
martial law requires a deeper analysis, especially in terms
of the adaptation of agricultural enterprises to changes in
the economic environment and the effects of infrastruc-
ture challenges. The practical application of blockchain
technologies to protect financial transactions and risk
management is still understudied.

The purpose of the present study was to analyse
the role of digitalisation in the financial activities of the
agricultural sector during martial law to improve the
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efficiency of management processes in this area. The ob-
jectives of the study were to analyse the challenges faced
by agricultural enterprises in implementing digital finan-
cial solutions during martial law; to investigate the effects
of digital technologies on risk management and financial
stability of the agricultural sector; and to develop recom-
mendations for optimising the digitalisation process in
the context of the crisis.

»Materials and methods

To investigate the effects of digital technologies on finan-
cial processes in the agricultural sector of Ukraine under
martial law, the study employed methods of analysis,
comparison, and systematisation of data, as well as em-
pirical research on the example of particular enterprises,
namely, the agricultural holding Myronivskyi Hlibopro-
dukt (MHP, 2023) and Kernel (n.d.). The principal materi-
als for the analysis included statistical data on agricultural
production in Ukraine for 2019-2023 (Agricultural prod-
ucts at constant prices, 2023), as well as financial reports
of MHP and Kernel for this period. To examine digital
technologies in financial management in the agricultur-
al sector, the study analysed the use of technologies such
as artificial intelligence (AI), blockchain, cloud technolo-
gies, and mobile payment platforms. The assessment of
the effects of these technologies on financial processes
included an investigation of their implementation in the
agricultural business, specifically in terms of accounting
automation, resource management, and financial results
forecasting. The study also analysed the use of digital se-
curity systems that help protect data in the digitalisation
of financial transactions.

The research methodology included several key stag-
es. The first stage was the collection and processing of sta-
tistical data, specifically from the State Statistics Service of
Ukraine (Agricultural products at constant prices, 2023),
which reflects changes in agricultural production and the
dynamics of financial indicators in the agricultural sector
for 2019-2023. Using the financial statements of MHP and
Kernel, the study assessed the effects of digital solutions
on their financial performance, including revenues, as-
sets, equity, and other significant financial indicators such
as earnings before interest, tax, depreciation, and amorti-
sation (EBITDA) and net profit.

The analysis of the influence of martial law on the use
of digital technologies in agriculture involved examining
the specifics of the transition of agricultural enterprises
to online platforms for managing finances, sales, and re-
sources. This included investigating the role of mobile ap-
plications and online platforms in attracting investment
and loans, as well as the possibility of using blockchain
technologies to ensure transparency and security of fi-
nancial transactions. Furthermore, the modelling method
was employed to develop recommendations for optimis-
ing digitalisation in the agricultural sector under martial
law. Using the economic modelling method, forecasts
were created to analyse the financial results of agricultural
enterprises when implementing various digital technolo-
gies. This approach helped to assess possible changes in
financial performance, such as cost reduction, improved
resource management efficiency, and increased financial
transparency.
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A significant aspect of the study was the exploration
of the practices of other countries, such as Israel (Netafim
Quality Policy, n.d.), the United States (McVan, 2023), and
Germany (AgriCon, n.d.). The study also investigated Chi-
na (Wang et al., 2022) and the Netherlands (Van der Ho-
even, n.d.) in the use of digital technologies in crisis situ-
ations. This helped to identify opportunities for adapting
their approaches to Ukraine’s conditions and to propose
strategies for enhancing the digitalisation of the agricul-
tural sector in wartime. All research findings were based
on the systematisation of modern technologies and their
implementation in the agricultural sector. The applied
methods and materials helped to comprehensively assess
the role of digital technologies in the financial manage-
ment of agricultural enterprises in Ukraine.

» Results

Digitalisation has become an integral part of the devel-
opment of the modern economy, including the financial
sector, which is undergoing significant transformations
under the influence of technological innovations. The
development of information technology and continuous
improvement of software have changed traditional ap-
proaches to financial management, creating conditions
for faster, safer and more efficient financial transactions.
The concepts underpinning modern digitalisation cover
various aspects, from process automation to the introduc-
tion of Al and blockchain technologies.

One of the key concepts of digitalisation is finan-
cial technology (FinTech), which combines innovative
solutions for providing financial services using the latest
technologies. Research shows that the implementation of
FinTech solutions can reduce the cost of financial trans-
actions by up to 30% and increase revenues by 20% by
automating processes and improving access to services
such as mobile banking apps, online lending, and digital
payment systems. Al and machine learning are already
actively helping financial institutions automate deci-
sion-making: Al analyses large amounts of data to assess
credit risks, predict financial trends, and identify suspi-
cious transactions, which can reduce credit risks by 20%.
Blockchain technologies also contribute to major cost re-
ductions in the financial sector (up to 50% in some cases),
ensuring transparency, security, and decentralisation of
transactions, as they allow conducting transactions with-
out intermediaries (Mhlanga, 2021).

Cloud technologies have become another integral
element of modern financial digitalisation, helping com-
panies scale operations and reduce infrastructure costs by
15-20%. Cloud-based solutions enable financial institu-
tions to ensure continuity of operations and quick access
to large amounts of data, which is crucial in the current
market environment (Javaid et al., 2022). For the agricul-
tural sector, which faces many financial challenges, dig-
ital technologies have become a key tool for improving
the efficiency of financial management. Automated ac-
counting and reporting systems, for instance, can reduce
administrative costs by up to 25% by simplifying data pro-
cessing and improving accounting accuracy (Gotthardt et
al., 2020). Online platforms enable access to finance with-
out the need to visit physical offices of banks or finan-
cial institutions, which is especially valuable in remote




regions. Mobile applications and web services help farm-
ers apply for loans, negotiate with suppliers, and monitor
the financial status of their farms in real time. The use of AI
in financial processes enables better working capital man-
agement, prompt response to market changes, and min-
imisation of losses (Ahamed & Vignesh, 2022). Big Data
analytics systems help farmers better understand market
trends, which is vital for cost and investment planning.

Despite the major benefits, there are some challenges
associated with digitalisation in agricultural finance. The
key ones include insufficient infrastructure in remote re-
gions, lack of trained professionals to work with the latest
technologies, and cybersecurity risks. Digitalisation has
become the primary driving force behind the transfor-
mation of various sectors of the economy, including the
financial and agricultural sectors, in periods of stabili-
ty and development. However, in times of crisis, such as
wars, economic recessions, or natural disasters, the role
of digital technologies becomes particularly critical. Dig-
italisation can be both a reliable tool for adaptation and
effective functioning and a source of new challenges and
risks that require special attention. The need to maintain
infrastructure is also a prominent aspect, as even the best
digital platforms cannot function without stable networks
and servers. In crises, when infrastructure is often disrupt-
ed by hostilities, natural disasters, or technical malfunc-
tions, access to significant digital systems may be limited
(Mosteanu et al., 2020).

One of the most successful digitalisation practices in
Ukraine’s agricultural sector is the introduction of block-
chain technologies to ensure transparency of accounting
and financial transactions. For example, Ukrainian agri-
cultural cooperatives such as GrainChain use blockchain
to create decentralised registries that guarantee the accu-
racy and traceability of transactions. This greatly reduces
the risk of fraud and simplifies the audit process, while in-
creasing the trust of investors and international partners.
Automation of financial processes through digital plat-
forms has become the basis for agricultural enterprises to
adapt to the challenges of martial law. For instance, the
AgriAnalytica system operating in Ukraine allows farmers
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to keep track of expenses, apply for loans, and analyse fi-
nancial performance in real time.

Artificial intelligence and analytical systems have also
become a valuable tool for financial management. For in-
stance, the Ukrainian company SmartFarming uses Al to
forecast yields, model risks, and plan financial flows. Big
Data analytics allows farmers to better understand mar-
ket trends, which contributes to rational cost and invest-
ment planning. Another successful example is the use of
cloud platforms to manage agricultural processes. Thanks
to cloud solutions such as Cropio, agricultural companies
can remotely monitor crop conditions, allocate resources,
and analyse financial results. The role of digital technol-
ogies in strengthening financial inclusion is particularly
noteworthy. For example, cooperatives that implemented
digital platforms for transparent payments between farm-
ers and suppliers can increase the efficiency of their cash
flow and ensure prompt payment for services and prod-
ucts. This not only reduced financial risks but also helped
to strengthen cooperation in times of economic instability
(Berxolli et al., 2023).

The digitalisation of Ukraine’s agricultural sector un-
der martial law has become a critical tool for preserving
food security and maintaining stability in the agricultural
sector. Since the outbreak of the war in 2022, Ukrainian
farmers have faced many challenges, such as disrupted
supply chains, damaged infrastructure, reduced access
to finance, and a shrinking workforce. In such circum-
stances, digital technologies have helped agricultural
enterprises adapt to the new reality, optimise production
and financial processes, and ensure connection with in-
ternal and international markets. Automation of finan-
cial accounting and the use of blockchain have increased
the transparency and security of financial transactions,
which is crucial when attracting investment and inter-
acting with international partners. The introduction of
digital technologies made it possible to maintain the key
indicators of the agricultural sector even in wartime (Si-
renko et al., 2021). The analysis in Table 1 presents how
the agricultural accounts have evolved to overcome the
current challenges.

Table 1. Economic accounts of agriculture for 2019-2023, UAH mln

Indicators Year
2019 2020 2021 2022 2023
Agriculture output ‘ 842,767 892,852 1,366,456 1,073,916 1,163,676
of which
Crop production 623,951 670,423 1,100,168 811,056 904,630
Animal husbandry 200,990 203,942 237,586 243,599 240,833
Services 13,097 13,457 21,615 14,905 18,213
Intermediate consumption 498,744 511,460 789,635 636,962 621,124
Gross value added 344,023 381,392 576,821 436,954 542,552
Net profit 229,467 253,353 401,295 318,775 380,122

Source: created by the authors of this study based on Agricultural products at constant prices (2023)

Agricultural output over the five years shows fluctu-
ations, with an overall decline in 2022, when output de-
clined because of the adverse impact of the war, includ-
ing lower yields and loss of production capacity. Despite
the major decline in agricultural output in 2022, thanks

to the introduction of digital solutions, farms managed to
maintain financial stability and begin to recover in 2023.
Farms that have implemented digital financial manage-
ment platforms have recorded a 10-15% increase in rev-
enues due to more efficient use of resources and cost
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optimisation. This helped companies not only to maintain
liquidity but also to restore production capacity. In 2023, a
20% reduction was observed in management process costs
due to accounting automation and the use of cloud tech-
nologies, which contributed to the stability of financial
operations in a high-risk environment. At the same time,
the cost of administrative services was reduced thanks to
FinTech solutions that ensured more efficient interaction
with banks and suppliers (Nechyporenko et al, 2022).

One of the main achievements in the introduction
of digital technologies was the automated management
of financial processes. During the war, many farmers
managed to switch to online platforms to manage their
finances, which enabled them to make quick payments,
apply for loans, and make international payments with-
out having to physically visit banks or other financial
institutions. This was a significant factor in maintaining
the financial stability of the business when conventional
methods of making payments in the economy became
less efficient. Businesses that switched to online plat-
forms reduced their operating costs for financial services
by an average of 20-25%, which was a crucial factor in
maintaining financial stability during the crisis (Myron-
chuk et al., 2023).

Digital platforms have also helped to keep producers
and consumers connected. Online trading platforms and
commodity exchange platforms enabled farmers to sell
their products even in the challenging conditions of the
war. This has become a valuable tool for maintaining the
sales market, particularly in the face of restricted logis-
tics routes and problems with physical transportation of
products. Online sales have enabled agricultural busi-
nesses not only to minimise losses but also to maintain
sales markets even in an unstable economic environment.
Around 30% of farmers who used these platforms man-
aged to retain up to 40% of their sales markets even in the
face of active hostilities. Online sales have become a tool
that has allowed businesses to minimise losses and main-
tain stable financial flows (Yekimov et al., 2022). However,
despite these advantages, the implementation of digital
solutions in the agricultural sector in wartime has certain
challenges. One of the key challenges is the uneven access
to digital technologies in various regions of the country. In
remote areas, especially in the east and south, where hos-
tilities are active, the infrastructure is heavily damaged,
making it challenging to use the latest technologies. Many
farmers do not have adequate access to a stable internet
connection or are unable to implement digital solutions
due to a lack of resources or support.

Another barrier to the development of digitalisation
is the shortage of human resources. Effective implemen-
tation of the latest technologies requires skilled profes-
sionals who can work with digital platforms, analytical
systems, and other tools (Morosan & Bowen, 2022). How-
ever, the war has led to a massive emigration of young
professionals, while those who stayed often lack sufficient
experience to work with modern digital technologies. This
makes it even more challenging for farmers to adapt to
new conditions. Cybersecurity risks have also become a
genuine issue. The growing digitalisation of the agricultur-
al sector increases the probability of attacks on informa-
tion systems, which can lead to the loss of valuable data or
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financial resources. As Ukraine’s cybersecurity infrastruc-
ture still needs to be improved, farmers could suffer major
losses in case of successful cyberattacks.

Financial instability is a barrier to the adoption of
digital solutions. Many agricultural enterprises, especial-
ly small and medium-sized ones, have limited access to
finance for technology development due to the overall
economic situation in the country. This means that even
the best digital tools may be unaffordable for a great pro-
portion of farmers due to their prohibitive cost (Agrawal et
al., 2019). Digitalisation in the agricultural sector becomes
avital area of focus in times of crisis, especially during war
or natural disasters. Countries with varying economic and
social conditions leverage technology to support food se-
curity and reduce risks to agricultural production (Dov-
gal et al., 2017). The practices of other countries can give
insight into which strategies can increase the resilience of
Ukraine’s agricultural sector in wartime.

Israel is a vivid example of the effective use of digital
technologies to manage financial activities in the agricul-
tural sector, specifically in resource optimisation. In 2021,
the Israeli company Payoneer launched an online plat-
form for managing international financial transactions of
farmers, which reduced transaction costs and provided
faster access to capital for farmers (Netafim Quality Pol-
icy, n.d.). This is a valuable experience for Ukraine, where
digital platforms for financial management are becoming
increasingly relevant, especially in times of crisis when
conventional financial instruments may be limited.

In the United States, a strong emphasis on digital tech-
nologies has been placed on financial security. Cyberse-
curity programmes for agricultural companies, especially
after the cyberattack on the largest meat processing com-
pany JBS Food, helped reduce the risks of cyberattacks on
agricultural companies by 35% in the first year after im-
plementation. This helped ensure the stability of finan-
cial flows and operations (McVan, 2023). For Ukraine, this
experience is significant, as protecting farmers’ financial
platforms from cyberthreats is critical to maintaining fi-
nancial stability in wartime.

Germany has been actively implementing digital
technologies to optimise financial processes during the
COVID-19 pandemic. Specifically, the creation of AgriCon
online platforms enabled farmers to effectively manage fi-
nancial transactions, optimise orders, and logistics costs.
This reduced the cost of transporting products by 15%
and allowed farmers to stay afloat even in the face of crisis
restrictions (AgriCon, n.d.). For Ukraine, such platforms
could become valuable tools to maintain stable financial
operations during the war, including optimising logistics
costs and ensuring financial flexibility.

China is investing in automation to reduce labour
costs, which also directly influences the financial perfor-
mance of agricultural companies. The use of unmanned
tractors and autonomous mechanisms in rural areas can
reduce labour costs by 25-30%, which positively influenc-
es financial efficiency (Wang et al., 2022). In Ukraine, the
introduction of such automated solutions could reduce la-
bour costs and increase the efficiency of financial resourc-
es, especially in areas where access to labour is limited.

The Netherlands, which is a global leader in the use
of automated technologies, is also actively implementing




digital solutions to manage financial flows in the agricul-
tural sector. The introduction of automated greenhouse
technologies allows agricultural enterprises to significant-
ly reduce energy costs and increase productivity, which
improves financial outcomes (Van der Hoeven, n.d.). For
Ukraine, analogous solutions could be significant for re-
ducing natural resource costs and increasing the financial
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sustainability of agricultural companies in challenging
conditions. The practices of other countries in imple-
menting digital technologies in the agricultural sector
during crisis situations is an example for Ukraine. Table 2
presents the practices of other countries in digitalising the
agricultural sector in times of crisis and how these practic-
es can be applied in Ukraine.

Table 2. Countries’ experience in digitalising the financial activities of the agricultural sector in crisis conditions

Challenges and opportunities for

Country Digital solutions L Recommended measures
application
Lower transaction costs, faster ..
. . . . Create local digital platforms
Online platforms for international | access to capital; need for scalable . . -
Israel . . . . for financial transactions; train
financial transactions solutions for small and medium-
. - farmers to use such tools
sized enterprises
Implementation of state cyber
Cybersecurity of financial Growing cyber threats,. the need defence programmes; training
USA for cyber defence specialists and of personnel and creation of
platforms . .
modern software technical audit programmes for
systems
. . Insufficient access to the Internet | Developing online platforms for
Digital platforms for financial . ) . . . g
Germany in rural areas; need for financial | financial management; providing
management N . . .
flexibility in times of crisis access to high-speed internet
. . . for local sof
. Automated financial tools to Excessive cost of equipment, need Support for jocal software
China . L developers; training for farmers
reduce costs for qualified specialists .o
and technicians
. . . Integration of financial
. - . Need to invest in equipment; Lo
Digital solutions for financial monitoring into automated
Netherlands L dependence on stable energy .
monitoring of greenhouses suppl systems; promotion of renewable
PPy energy sources

Source: created by the authors

Table 2 systematises the principal approaches and
technologies used in various countries and suggests
possible ways to adapt them to Ukrainian conditions to
support the resilience of the agricultural sector in crisis
circumstances. The experience of implementing digital
solutions is significant not only at the industry level, but
also at the level of individual companies that are actively
integrating modern approaches into their operations. My-
ronivskyi Hliboprodukt is one of the largest agricultural
producers in Ukraine. Over the 5 years (2019-2023), MHP’s

financial activities have been focused on modernis-
ing equipment, expanding production and diversifying
products. The company has invested heavily in the de-
velopment of innovative technologies, including digital
solutions that help optimise resource management, spe-
cifically agricultural assets, and increase productivity. In
an increasingly competitive global environment, MHP
delivers stable revenues and provides important opportu-
nities for the country’s economy. Table 3 shows the com-
pany’s financial performance.

Table 3. MHP’s financial performance indicators for 2019-2023, USD min

Year
Indicators

2019 2020 2021 2022 2023
Income 2,056 1,911 2,372 2,642 3,021

Profit 215 -133 393 -231 142

EBITDA 378 340 648 384 445
Assets 2,509 2,108 4,014 3,809 3,886
Capital 1,596 1,254 1,794 1,446 1,567

Source: created by the authors of this study based on MHP (2023)

MHP’s financial performance demonstrates that the
company has managed to overcome the challenges posed
by both the pandemic and the war. While the company’s
revenues and assets are growing, profitability is more vol-
atile, reflecting the impact of the crisis on financial per-
formance. The recovery in EBITDA and equity in 2023
suggests a gradual stabilisation, while the overall growth

in assets shows the company’s ability to adapt effectively
to changing circumstances.

Kernel agro-holding is one of the leaders in the
Ukrainian agricultural sector, actively investing in the
modernisation of its production facilities and the devel-
opment of digital technologies to improve the efficiency of
agricultural asset management, specifically in finance and
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resources. In the face of major economic challenges, in-
cluding the pandemic and the war, Kernel has managed to
adapt and maintain stability through the introduction of

innovative digital solutions such as FinTech, blockchain,
and cloud technologies. Table 4 shows the company’s fi-
nancial performance.

Table 4. Kernel’s financial performance indicators for 2019-2023, USD min

Year
Indicators

2019 2020 2021 2022 2023
Income 3,960 4,107 5,596 5,332 3,455

Profit 179 123 513 -41 299

EBITDA 346 443 806 220 544
Assets 2,464 3,165 3,997 4,186 3,885
Capital 1,346 1,494 1,949 1,686 1,744

Source: created by the authors of this study based on Kernel (n.d.)

Kernel’s financial performance in 2019-2023 demon-
strates the overall resilience of the business despite the
influence of the crises. The company’s revenues grew until
2021, followed by a decline in 2023 caused by the effects of
the war. Profitability is a volatile indicator: the company
suffered losses in 2022 due to the crisis, but in 2023, profits
increased. EBITDA shows a steady recovery after a drop
in 2022. Since the outbreak of war in Ukraine, agricultural
holdings, including MHP and Kernel, have faced serious
challenges. Part of the production facilities of both com-
panies are in the regions affected by the hostilities, which
led to a loss of resources, disruption of supply chains and
logistical difficulties. For Kernel, the war has made it chal-
lenging to export its products due to the blockade of sea-
ports, forcing the company to reorient its supplies through
alternative routes, increasing transport costs. Risks for
both companies have increased due to higher logistics
costs, limited access to markets and delays in cash flows
caused by restrictions on working with foreign investors.
However, both companies have adapted to the unfamiliar
environment by focusing on the internal market and look-
ing for alternative supply and sales routes.

Digitalisation has become a key area of development
for both MHP and Kernel, especially in wartime. MHP
actively leverages IoT technologies, analytical platforms,
and ERP systems to monitor resources, manage produc-
tion, and financial flows. Kernel is implementing digital
solutions to improve supply chain management, logistics,
and finance, which enables the company to minimise
losses and stay competitive. For example, Kernel’s use of
Big Data technologies helps to analyse market trends, op-
timising export operations and planning. During the cri-
sis, both companies also invested in cybersecurity to pro-
tect data and ensure the stability of financial transactions.
As a result, MHP and Kernel have not only managed to
reduce operating costs, but also considerably improve the
efficiency of their resource management, even in times
of economic instability. The companies have considera-
ble potential to improve their financial performance by
implementing digital solutions, which will optimise op-
erations and mitigate the risks caused by martial law. A
digitalisation strategy can cover several key areas aimed
at increasing the efficiency of resource management, en-
hancing analytics capabilities, improving logistics, opti-
mising financial operations, ensuring cybersecurity, and
strengthening customer relationships.
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The first area of the strategy is digital optimisation
of resource management. Companies can automate re-
source monitoring and management processes using
IoT. This will enable them to quickly assess the need for
fertilisers, water, and energy, reducing production costs
by 5-10%. Integration of ERP systems to automate cost
accounting, inventory management, and forecasting of
resource requirements will reduce costs by 7-15% by op-
timising financial flows and reducing losses. The second
area is the expansion of analytics and forecasting based
on Big Data. Using analytical platforms to process data
from various sources, such as weather conditions and
market fluctuations, will allow companies to assess risks
more accurately and make informed financial decisions.
The use of machine learning for financial forecasting will
reduce the probability of financial losses from unforeseen
factors by 20-25% and optimise investment planning. The
third area concerns the improvement of logistics. The use
of digital platforms for logistics management and track-
ing of delivery routes will help choose the best delivery
routes, reducing transport costs by 5-10% even in condi-
tions of limited access to territories. Automation of logis-
tics processes through integration with suppliers will help
ensure supply stability and reduce logistics costs by an
average of 7-12%.

Another prominent area of the strategy is the intro-
duction of financial digital platforms for cash manage-
ment and investment attraction. The introduction of elec-
tronic payments and mobile banking will enable efficient
management of working capital, reducing the processing
time of financial transactions by 15-20%, which will posi-
tively influence the company’s liquidity. Online platforms
for attracting investments will provide further access to fi-
nancing, especially in the case of hindered access to con-
ventional loans. This can increase the volume of attracted
investments by 10-15% per year. Considering the growing
cyber risks during martial law, strengthening cybersecuri-
ty is a critical area. Investments in modern cyber security
and access control systems, along with staff training, will
reduce the risks of cyber incidents by 30-40%, which will
protect financial information and reduce possible finan-
cial losses from attacks. The last area is the implementa-
tion of CRM systems to maintain relationships with cus-
tomers and partners. This will increase the transparency of
operations with customers and strengthen relations in in-
ternational markets, which will ensure stable demand for




companies’ products even under the restrictions caused
by the war. Automation of marketing processes through
CRM will help to better respond to changing market de-
mands and can increase sales by 10-12% through more
accurate targeting and personalisation. Taken together,
these strategic areas of digitalisation could allow MHP and
Kernel to reduce operating costs by 20-25%, increase re-
source efficiency, and greatly improve financial outcomes
even in the face of economic and security instability. Im-
plementing these areas of digitalisation will allow compa-
nies to optimise costs, reduce risks associated with market
fluctuations and war, and maintain competitiveness. As a
result, the company will be capable of maintaining stable
financial performance, ensuring economic sustainability,
and implementing a long-term growth strategy even in the
face of significant external challenges.

» Discussion

The findings of the present study suggest that the intro-
duction of digital technologies in the financial activities of
the agricultural sector has major potential for optimising
operations and managing risks. One of the key advantages
is the automation of financial processes, which greatly re-
duces the amount of manual work and reduces the proba-
bility of errors. This enables farmers to obtain more accu-
rate data on financial flows, monitor expenses and income,
which helps them make more informed management de-
cisions. This is crucial during periods of instability, such
as martial law, when prompt and accurate data play a key
role in maintaining business. H. Tian et al. (2019) investi-
gated the automation of financial processes in the agricul-
tural sector and noted that digital solutions reduce the risk
of errors and improve cost management. The researchers
also noted an increase in productivity due to the minimi-
sation of manual work, which is consistent with current
findings. U. Kambali & N. Panakaje (2022) emphasised
that automation is not crucial for all agricultural enter-
prises due to the excessive cost of implementation, which
only large farms can afford. Therefore, this opinion can be
partially agreed with, as the current findings suggest that
even small farmers can benefit from digitalisation, but this
requires adapted and cheaper solutions.

The use of artificial intelligence and Big Data helps
agricultural enterprises anticipate possible risks and
adapt financial strategies to market conditions (Llazo et
al., 2024). For example, Big Data analytics can predict
changes in the market, analyse weather conditions, and
other factors that may affect yields. Combined with au-
tomation, this approach enables farmers to reduce losses
and optimise the use of resources. However, the complexi-
ty of implementing such technologies often requires high-
ly skilled professionals, which are lacking in rural regions
of Ukraine, limiting the possibilities for the widespread of
such solutions. R. Ben Ayed & M. Hanana (2021) explored
the use of artificial intelligence to monitor and manage
yields in the agricultural sector. The researchers empha-
sised that the use of artificial intelligence algorithms al-
lows optimising the use of resources, such as water and
fertilisers, and increasing yields. These conclusions are in
line with current findings, as the potential of digital tech-
nologies to improve the efficiency of agricultural process-
es was also noted.
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One of the key aspects of the effects of digitalisation
is the introduction of blockchain technologies that ensure
transparency and security of transactions, reducing the
risk of data falsification (Gulaliyev et al., 2023). This is cru-
cial for financial transactions involving large amounts of
money or investment. However, due to the martial law, ag-
ricultural enterprises in Ukraine face limited access to re-
sources and infrastructure to support such technologies,
which creates further obstacles. S. Rijal & E Saranani (2023)
focused on the use of blockchain technologies to ensure
transparency of financial transactions. The researchers
pointed out that blockchain avoids data fraud and increas-
es trust in financial transactions, especially when attract-
ing investment. This is consistent with current findings,
which also highlighted the significance of transparency in
crises. However, the researchers believe that blockchain is
too complicated to implement due to the unstable infra-
structure and may be relevant only for large enterprises.
The present study suggested that blockchain can also be
used by medium and small farmers, provided that the
platforms are simplified. H. Zhou et al. (2019) focused on
Big Data analysis in risk forecasting. The researchers con-
cluded that although the use of big data helps to adapt
financial strategies, its practical implementation in crisis
conditions is limited due to unstable infrastructure and
lack of qualified personnel. The current findings also ad-
dressed the problem of a lack of specialists in rural areas,
which confirms the conclusions of H. Zhou et al. How-
ever, the development of distance learning and govern-
ment support may reduce this drawback in the future.

The martial law has also brought major challenges
to the infrastructure of the agricultural sector. Due to the
partial destruction of transport routes and logistics net-
works, farmers are forced to adapt their processes to the
new conditions. In this context, digital platforms for sell-
ing and purchasing products are becoming indispensable
to keep producers and consumers connected. Thanks to
online trading, farmers can minimise losses while main-
taining the ability to sell their products even when they
have limited access to conventional markets. This is es-
pecially significant in times of economic instability when
direct access to financial and logistical resources may be
limited. K. Sermuksnyte-Alesiuniene et al. (2021) investi-
gated the effects of digital solutions on logistics optimi-
sation in crisis conditions and argued that online trading
allows farmers to circumvent problems with physical ac-
cess to markets. This is in line with current findings that
digital platforms help to keep producers and consumers
connected, even when conventional logistics are unavail-
able. M. Remondino & A. Zanin (2022) noted that digital
platforms also have their limitations, specifically, the risk
of unstable Internet access in remote regions. It is worth
agreeing with this observation, although the development
of mobile internet and government support can help over-
come these limitations.

Cybersecurity is another critical aspect of digitalisa-
tion in crises. The growing dependence on digital solu-
tions creates new vulnerabilities for the agricultural sector
(Mukambaeva et al., 2024). The risk of cyberattacks and
hacking is becoming a reality for many farms, especially
in the context of armed conflict. The US practices in man-
aging cybersecurity in agriculture, which has become a
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priority after cyberattacks on large agricultural compa-
nies, could be useful for Ukraine. Successful adaptation
of practices from other countries will help to enhance the
security of Ukrainian farmers working with digital plat-
forms. S. Rotz et al. (2019) emphasised the value of cy-
bersecurity in the agricultural sector due to the growing
dependence on digital technologies. The researchers also
argued that agricultural companies must invest heavily in
cyber defence, as the risk of cyberattacks increases under
martial law. The researchers noted that farmers should de-
velop their own cybersecurity standards, which is different
from the approach of using existing solutions. K. Demes-
tichas et al. (2020) also focused on cybersecurity risks but
suggested that international practices and off-the-shelf
solutions for the agricultural sector should be used, which
is in line with the findings of the present study.

It is worth noting the positive experience of other
countries that actively use digital solutions in the agricul-
tural sector. For example, Israeli systems for water man-
agement or Chinese automated tractors for soil cultivation
have become indispensable elements of resilience in crisis
situations. For Ukraine, these practices can serve as a ba-
sis for developing its own solutions, which will help reduce
dependence on labour and improve resource manage-
ment in remote or hazardous areas. A. Ferrari et al. (2020)
investigated the influence of digital technologies on the
socio-economic development of rural communities. The
researchers concluded that digitalisation contributes to
improving the quality of life in rural areas by creating new
jobs and improving access to educational and financial re-
sources. The researchers also noted that digitalisation pro-
motes greater integration of rural communities into the na-
tional and international economy, which is consistent with
present findings. However, in contrast, A. Ferrari et al. paid
more attention to cultural barriers that may hinder the
rapid adoption of digital technologies in remote villages,
where residents may be less ready for innovative approach-
es. In summary, digitalisation of the agricultural sector is a
crucial area for Ukraine, especially in times of crisis. How-
ever, systematic investments in infrastructure, cybersecu-
rity, and human resources development are required to
fully exploit the potential of digital technologies. Adopting
international practices and adapting it to Ukrainian con-
ditions will contribute to the stability of the agricultural
sector and increase its efficiency in the face of instability.

»Conclusions

The study highlighted the significance of digital technol-
ogies for the financial activities of the agricultural sector,
especially in times of crisis, including in Ukraine. The use

»References

of blockchain technologies ensures transparency and se-
curity of financial transactions, which is critical for large
transactions. Cloud technologies can reduce infrastruc-
ture costs, while maintaining access to large amounts of
data and allowing operations to scale.

Digitalisation in the agricultural sector facilitates the
automation of financial accounting, which reduces costs
and increases efficiency. In Ukraine, this is particularly rel-
evant under martial law, when conventional management
methods are becoming less effective. Online platforms
for financing, lending, and insurance enable farmers to
operate without having to physically visit banks, which is
essential for remote regions. Specifically, the introduction
of online platforms has reportedly reduced the cost of pro-
cessing financial transactions by 20-30%.

The practices of other countries demonstrated the
effectiveness of digitalisation of financial activities in the
agricultural sector. Israel is implementing platforms for
managing international financial transactions that reduce
costs and provide access to capital. The US focuses on cyber
security of financial platforms, reducing the risk of attacks
and ensuring the stability of financial flows. In Germany,
online platforms are optimising logistics costs to support
farmers in crises. China is investing in automation, reduc-
ing labour costs, while the Netherlands is using technolo-
gy to reduce resource consumption and increase produc-
tivity. These practices can be useful for Ukraine to reduce
costs and improve the financial sustainability of farmers.

Strategic areas of digitalisation can allow MHP and
Kernel to reduce operating costs by 20-25%, increase re-
source efficiency, and markedly improve financial out-
comes even in the face of economic and security insta-
bility. Overall, digital technologies such as automated
accounting systems, online platforms for financial trans-
actions, precision farming technologies, and blockchain
help to improve the efficiency of the agricultural business.
The limitations of the present study included the lack of
available data on the internal processes of agricultural
companies and the limited ability to assess the long-term
effects of digitalisation in the context of the military crisis.
Further research could be aimed at analysing the effective-
ness of concrete digital solutions in the agricultural sector
and examining their impact on the financial sustainability
of enterprises in crises.
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» AHoTauis. [lane focstigpkeHHsI OyJ10 HalpaB/eHe Ha aHaTi3 BIIMBY nudpoBisanil Ha migBUIIeHHS e(DEKTUBHOCTI
¢inaHCOBUX ITpOITECiB B arpapHOMY CEKTOPi B yMOBaX BOEHHOI'O CTaHy. AKIIEHTOBAHO yBary Ha OCHOBHUX TEXHOJIOTIAX,
110 CHPUSIOTH PO3BUTKY (PiHAHCOBUX IPOLIECIB Y CLIBCHBKOMY TOCHONAPCTBi, TaKWUX sAK (hiHAHCOBI TEXHOJIOTI,
HITYYHUH iHTeJIeKT, 0JIOKYeiTH, XMapHi TeXHOoJI0Tii Ta cucTeMu KibepOe3neku. BusiBjeHo, 110 1ii TEXHOJIOTII He TiIbKU
JIO3BOJISIIOTH aBTOMATH3YBaTH (piHaHCOBi mpo1iecH, aJte i 3a0€e3MeUyoTh 61/IBIITY MPO30picTh Ta O€3IeKy B yIIpaBJIiHHI
¢inaHcaMu, MO0 € KPUTUYHO BA’KJIWBUM ITiJI YaC KPU3OBUX YMOB. Y POOOTI TAKOMK PO3MIAMAIUCA Crierudidni
BUKJIMKY Ta pU3UKU (P POBi3aIlii B arpapHOMY CEKTOPi, 30KpeMa, Y KOHTEKCTi 6e31eKy TaHUX Ta iHpPaCTPYKTypH.
BusiBJeHo, 1110 3pocTaya 3aJIesKHICTh BiJf MU(POBUX cHCTeM 30ibIITye Bpa3auBiCTh 40 Kibep3arpos, mo norpedye
iHBeCTHIIill ¥ BHOCKOHAJIEHHSI CUCTEM 3aXHUCTy Ta YIpaBJiHHA pusdukaMu. OcoOJUBY yBary mpUIijieHO ajanTariil
UM POBUX TEXHOJIOTIN B yMOBax BiiiHU, Nle BildHaUeHO MO3UTHUBHI pPe3y/IbTaTH BIPOBaIKeHHs NU(POBUX pillleHb
JJIsT MOHITODUHTY BUPOOHUYUX IIPOIECiB, aHaJi3y AAHUX, YIPaBJiHHA JIQHIIOTaMU IOCTAaYaHHA Ta IJIaHYBaHHSA
BUPOOHIYHX ITOTY?KHOCTEH. Y POOOTi TaKO’K BUBYEHO MisKHAPOJHUH TOCBiJ BUKOPHUCTAHHS (P POBUX TEXHOJIOTIH
y arpapHOMY CEKTOpi, 30KpeMa B TaKWX KpaiHax, sik [3pains, CIIA, Himeuunna, Kuraii Ta Hinepsranay, mo Hamae
MOXKJIMBICTh 3aCTOCYBaTH HaWKpallli MPaKTUKU JJIs 3a0e3ledeHHs CTAbiIbHOCTI arpapHOro CeKTOpy YKpaiHW.
Pe3ysnbTaTé JOCTiAKEeHHS 1eMOHCTPYIOTH, 1110 T POBi3allis arpapHOro CEKTOPY YKpATHU € He0OXiTHUM KPOKOM JAJIs
HiITPUMKU [IPOAOBOJIBYO] Oe3neKy Ta eKOHOMIYHOI cTabiJIbHOCTI B yMOBax BiliHH, ajie TAKOK BUMAarae MojoJIaHHs
3HAYHUX BUKJIMKIB, TaKMX sIK HEJOCTAaTHs iHQpacTpyKTypa, KaapoBuil nedinur Ta Kibepsarposu. BHCHOBKH
BKa3yIOTh Ha HEOOXiTHICTh MOCHUJIEHHs iHBECTUIiH y NU@POBi TeXHOJIOTII Ta KibepOe3meKy, a TaAKOK PO3BUTOK
KaJIpOBOTO MOTEHIiaTy 1151 e()eKTUBHOTO BUKOPUCTAHHS HOBITHIX TEXHOJIOTIH

» KniouoBi cnoBa: inHoBalliiiti TexHoJI0rii; 6i3Hec-cTparerii; 6JI0KYENH; ITYYHUH iHTEJTeKT
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» Abstract. The purpose of the study was to assess the cost-effectiveness of using artificial intelligence (Al) to predict
environmental changes in land use and optimise agricultural production. It was determined that the introduction of
machine learning and big data analysis algorithms can significantly improve the accuracy of forecasts of agricultural
land conditions, optimise the use of resources, including fertilisers and water, and reduce costs. The study analysed how
Al can contribute to a more rational choice of crops and planning of sowing and harvesting, which has a positive impact
onyields. In addition, the study addressed the environmental aspect: the use of Al can reduce the negative impact on the
environment through precise resource management and reduced soil and water pollution. The work included modelling
yields for different climate scenarios, which allows forecasting possible outcomes and developing adaptive strategies
for the sustainable development of Ukraine’s agricultural sector. The study demonstrated that the introduction of Al in
the Ukrainian agricultural sector contributes to the improvement of land use efficiency, allowing farmers to respond
more quickly to changing climate conditions. Machine learning algorithms, including those based on the analysis of
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data collected from satellite images and sensors, can help determine the timely need for fertiliser and water, which
ensures the rational use of resources and reduces production costs. The forecasting models used in the article reflect
possible yield scenarios for the period 2025-2028 for different climatic conditions, which allows enterprises to better
plan agrotechnical measures and minimise risks. Thus, the study results emphasised the importance of Al as a tool for

long-term strategic planning in the agricultural sector

» Keywords: yield forecasting; agriculture; data analysis; innovation; machine learning

» Introduction

The relevance of studying the use of artificial intelligence
(AI) to improve the economic efficiency of land use man-
agement in the agricultural sector is driven by the grow-
ing challenges associated with landscape change, urban-
isation, land degradation and the need for rational water
management. Modern environmental problems, exacer-
bated by global climate change and population growth,
require the search for innovative approaches to preserve
natural resources and optimise the use of agricultural
land. Al opens up new opportunities for analysing large
amounts of data and predicting the effectiveness of vari-
ous land use decisions, which allows for a balance between
economic benefits and preserving environmental balance.

The study by R. Espinel et al. (2024) demonstrated
how AT helps to optimise the management of agricultural
land by accurately calculating fertilizer doses. This allows
not only to reduce the use of chemicals but also to increase
the efficiency of their application, which has a positive im-
pact on economic results and the ecological state of the
land. Y. Peng et al. (2019) focused on the use of predictive
models to optimise irrigation. Thanks to Al technologies,
farmers can use water resources more rationally, which,
in turn, reduces irrigation costs and ensures stable yields
even under changing climatic conditions.

The study by R. Ben Ayed & M. Hanana (2021) indi-
cates a significant economic benefit from the introduction
of Al in agricultural cost planning. Accurate allocation of
resources based on Al forecasts helps to reduce costs and
increase profitability, making the agricultural business
more sustainable. R. Singh et al. (2020) explore the pos-
sibilities of automated soil monitoring systems that use
Al to track the level of land degradation. This allows for
timely detection of problems and the necessary measures
to preserve soil quality, ensuring their long-term fertility.

M.Y. Shams et al. (2024) highlighted the benefits of
crop rotation forecasting using Al algorithms. This allows
agricultural enterprises to optimise the use of land for cer-
tain crops, improving their productivity and reducing the
risk of soil depletion, which contributes to the economic
stability of the farm. K. Jha et al. (2019) noted the impor-
tance of automating crop quality control through Al sys-
tems. AT’s ability to identify problems at the stage of grow-
ing and harvesting helps to improve product quality, which
is important for market-oriented agricultural enterprises.

L. Chen et al. (2023) investigated the effectiveness of Al
technologies in reducing the risks associated with changes
in weather conditions. Al helps to quickly adapt to unfa-
vourable weather factors, which helps to avoid significant
crop losses and maintain production stability. I. Yag &
A. Altan (2022) analyse the benefits of Al in the selection of
plant protection products. This allows reducing the use of
chemicals and, at the same time, ensures high efficiency of

crop protection, which has a positive impact on the envi-
ronmental and economic performance of the enterprise.
S.A. Bhat & N.-E Huang (2021) show how the use of
big data and Al technologies allows agricultural enterpris-
es to plan yields under different climatic conditions. This
provides more accurate forecasts and stable financial per-
formance, which helps minimise risks in the agricultural
sector. ML.J. Usigbe et al. (2024) noted that Al technologies
make the agricultural sector more resilient to environmen-
tal and economic challenges. It helps to reduce losses, im-
proves resource management, and increases the econom-
ic efficiency of agricultural enterprises, which is especially
important for the long-term development of the industry.
Thus, researches demonstrate the effectiveness of
using Al to predict land use changes, particularly in the
agricultural sector. An important aspect is the forecast-
ing of land degradation, changes in water resources, and
the impact of anthropogenic activities on protected are-
as. Therefore, researching effective Al-based solutions for
monitoring and managing these processes is key to ensur-
ing sustainable development of the agricultural sector and
conservation of natural resources. However, the use of Al to
increase economic efficiency in the agricultural sector re-
mains insufficiently studied. Also, the impact of integrated
Alalgorithmsonland use management, takingintoaccount
climate conditions, has not yet been fully investigated.
The purpose of the study was to analyse the applica-
tion of Al to improve the economic efficiency of land use
management in the agricultural sector. The main tasks
include: analysing Al capabilities for yield forecasting;
researching Al algorithms, including machine learning,
adapted to the needs of the agricultural sector; developing
recommendations for optimising land use processes.

»Materials and methods

The study on the application of Al to improve the eco-
nomic efficiency of land use management in the Ukraini-
an agro-industrial complex used various methodological
approaches and materials to analyse the impact of inno-
vative technologies on agricultural productivity and its
resilience to environmental challenges. Firstly, secondary
data from the State Statistics Service of Ukraine (n.d.) was
used to collect data on the state of the agricultural sector,
which provided information on the yields of major crops
in Ukraine for the period 2017-2023. This data allowed to
analyse the yield dynamics, identify the main trends, and
identify the need to optimise agronomic practices, in par-
ticular in the context of Al implementation. Google Colab
was used to forecast the yields of major crops for the pe-
riod 2024-2028, which allowed the company to consider
historical data and model various development scenari-
os. For this purpose, a model was considered that includ-
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ed optimistic, moderate and pessimistic scenarios that
provided for different rates of growth or decline in yields
depending on expected conditions and possible changes
in the industry.

The study also examined big data analytics, which al-
lows for the analysis of data on the condition of agricul-
tural land, in particular using satellite images and sensor
data. In addition, to assess the impact of the introduction
of the latest technologies on the economic efficiency of
agricultural enterprises, comparative analyses were con-
ducted on the example of specific companies that have
implemented Al-based solutions. Projects and platforms
that demonstrate practical experience in implementing
innovative technologies to improve the efficiency of land
use and agriculture were also reviewed. In particular, con-
siderable attention was paid to IBM’s Watson solution,
which uses Al to analyse large amounts of agricultural
and climate data. Precision Agriculture, a platform that
implements the concept of precision farming by using
sensor data, satellite images, and GPS navigation, was
also discussed. Smart Farming project, which provides
comprehensive real-time monitoring of agricultural land.
Agreena, which focuses on the implementation of car-
bon farming principles, in particular on approaches that
help reduce the carbon footprint of the agricultural sec-
tor. Agrilab, which provides opportunities for detailed soil
analysis to increase yields.

Another important aspect of the study was the envi-
ronmental factors associated with changes in land use.
The analysis of changes in natural landscapes, land deg-
radation, and water pollution made it possible to identify
the main environmental risks arising from intensive land
exploitation. Al technologies were assessed in terms of
their potential to reduce the negative impact on the envi-
ronment, in particular by increasing the efficiency of nat-
ural resources use. As a result, the key recommendations
for the implementation of Al in land management were
considered, including the need to create an infrastructure
for data collection and processing, development and im-
plementation of machine learning algorithms, and train-
ing of agricultural enterprises’ personnel.

» Results
The introduction of Al in the agricultural sector opens up
new horizons for improving economic efficiency, which is
manifested in a number of key aspects. Al enables accu-
rate assessment and monitoring of agricultural land. The
use of algorithms to analyse data from satellites and sen-
sors allows farmers to determine the need for fertilizers,
irrigation and other resources, which leads to lower input
costs and higher yields. Machine learning technologies al-
low to analyse which crops are best suited to specific grow-
ing conditions, which optimises crop rotations and im-
proves overall productivity. By predicting the best time for
sowing and harvesting, farmers can increase their output.
In addition, AI helps to optimise water and fertilizer
use through precise irrigation and nutrient application.
Systems using Al algorithms can automatically adjust the
supply of water and fertilizers depending on soil condi-
tions and plant needs, which not only reduces costs but
also reduces the negative impact on the environment
(Talaviya et al., 2020). Big data analytics and predictive
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models can also optimize the processing and storage of
products, allowing farmers to better plan production and
avoid surpluses, which reduces storage costs and pre-
vents losses.

Another important aspect is increasing resilience to
climate change. Al allows farmers to respond more quick-
ly to extreme weather conditions, which helps ensure
crop safety and reduce economic risks associated with
unstable weather conditions. Studies show that business-
es that implement Al technologies have higher profitabil-
ity. By increasing the efficiency of resource use and im-
proving product quality, farmers can earn more income,
which has a positive impact on their competitiveness
(Leal Filho et al., 2022).

The introduction of the latest technologies, such as
drones for field monitoring, robotic harvesting systems,
and automated enterprise management solutions, cre-
ates new opportunities for optimising business process-
es, which not only reduces costs but also increases overall
productivity. Thus, the use of Al in agriculture not only
increases economic efficiency but also ensures sustain-
able development of agriculture, reducing its negative
impact on the environment (Vrochidou et al., 2022). In-
novative technologies are becoming an important tool in
addressing the challenges faced by the agricultural sector
in the modern world. The environmental aspects of land
use play a critical role in ensuring sustainable develop-
ment, as proper management of natural resources can
maintain ecological balance and prevent negative con-
sequences associated with anthropogenic activities. The
main environmental issues related to land use include
landscape change, land degradation, water management
and the impact of urbanisation (Vyshnevska et al., 2022;
Fedorchuk et al., 2024).

Changing natural landscapes is one of the most obvi-
ous problems. Intensive agricultural production, urbani-
sation, and industrial activities lead to the destruction of
natural ecosystems such as forests, marshes, and prairies,
which in turn leads to biodiversity loss as many plant
and animal species lose their natural habitats (Wang et
al.,2021). The use of land for agriculture is often accompa-
nied by the drainage of marshes and deforestation, which
has serious consequences for ecosystems. Land degrada-
tion is another important problem that arises from the
mismanagement of agricultural land. It can manifest itself
in the form of erosion, reduced soil fertility, salinity, and
pollution. The intensive use of fertilizers and pesticides
leads to soil and water pollution, which negatively affects
ecosystems and human health (Hossain et al., 2020). With-
out proper control and remediation, such processes can
lead to a significant reduction in land productivity and
threaten food security.

Proper water management is critical to ensuring
sustainable land use. Improper irrigation and pollution
of water sources can lead to water shortages, which can
negatively affect agricultural production. Water consump-
tion without consideration of natural resources leads to
groundwater depletion, degradation of reservoirs and de-
terioration of water quality. Due to global climate change
affecting precipitation patterns, it is important to develop
adaptive strategies for the efficient use of water in agricul-
ture (Srivastav et al., 2021).




Shebanina et al.

Anthropogenic activities, including urbanisation, in-
dustry and agriculture, have a significant impact on eco-
systems and the environment. Population growth and
urban expansion lead to increased demand for land for
housing, infrastructure, and agriculture, which leads to
competition for resources, degrading environmental qual-
ity (Prakash & Verma, 2022). In particular, urbanisation is
often accompanied by air and water pollution, which has
serious consequences for human health and ecosystems.
Biodiversity conservation is an important aspect of envi-
ronmental management.

Shrinking areas of natural habitats and the use of
one-sided agricultural technologies lead to the loss of spe-
cies diversity. Declining biodiversity reduces the resilience
of ecosystems to climate change and other environmental
stresses, which threatens the ecological balance and sus-
tainability of agricultural production. Thus, environmental
aspects of land use are critical to achieving sustainable de-
velopment (Li et al., 2020). Effective management of natu-
ral resources, biodiversity conservation, and development
of adaptive strategies to climate change are key tasks to en-
sure balancedland use, reduce negative environmental im-
pact, and increase the efficiency of the agricultural sector.

Al is being actively implemented in agriculture to re-
duce the negative impact on ecosystems, preserve soil and
biodiversity, and reduce greenhouse gas emissions. For ex-
ample, companies such as IBM with its Watson project use
Al to analyse data on soil conditions, weather, and water
resources. This allows farmers to optimise the use of water
and fertilizers, which reduces the likelihood of soil weath-
ering and water pollution. Another example is platforms
such as Precision Agriculture, which use machine learning
algorithms to predict yields based on historical data and
growing conditions. This helps farmers make informed
decisions about sowing and harvesting, reducing waste
and resource use, which reduces pressure on ecosystems.

The Smart Farming project has developed solutions
that use drones and computer vision to identify threat-
ened plant and animal species. This helps agronomists
plan crop rotations and use ecological management prac-
tices to preserve biodiversity on farms. Using Al to analyse
crop rotation data allows farmers to develop more sustain-
able practices that reduce the need for chemical fertilizers.
For example, farmers can receive recommendations on
how to change crops in their fields, which helps preserve
soil structure and increase fertility. Companies such as
Agreena are also using Al to assess the environmental im-

pact of agricultural practices. This allows farmers to better
understand how their actions affect CO, emissions and
other factors contributing to climate change, and to adapt
their practices according to the data obtained. Thus, the
introduction of Al in agriculture not only increases pro-
duction efficiency, but also helps to reduce negative envi-
ronmental impact, conserve biodiversity, and improve soil
health (Busse et al., 2021).

In Ukraine, the use of Al in the agricultural sector is
growing rapidly, as farmers are actively looking for new
solutions to improve production efficiency, optimise
costs, and conserve natural resources. Agricultural enter-
prises are increasingly implementing precision farming
technologies based on the analysis of large amounts of
data obtained from satellite images, drones, and soil sen-
sors. These technologies allow for detailed monitoring of
the condition of fields and plants, determination of mois-
ture levels, soil micronutrient content, forecasting yield
potential, and more precise resource management.

One example of how Al is being used is the AgriLab
platform, which implements analytics to optimise the use
of water, fertilizers and plant protection products, helping
to reduce farmers’ costs and minimise negative environ-
mental impact. Based on the analysis of long-term data,
the platform recommends the most effective irrigation
and fertilization schemes, which helps to achieve stable
yields even in the face of climate change. In addition, the
Ukrainian market actively supports start-ups specialising
in the development of machine learning solutions. These
start-ups offer innovative tools for yield forecasting, risk
analysis, and real-time monitoring of crops. By using Al
algorithms, agricultural companies can more accurately
predict plant nutrient requirements and detect stressors
such as diseases or pests in a timely manner, which helps
reduce crop protection costs while ensuring a high level of
environmental safety.

Overall, the introduction of Al in Ukraine’s agricultural
sector not only increases efficiency and productivity, but
also contributes to more sustainable development. This is
especially important in the context of current challenges,
such as soil depletion, climate change, and the effects of
war, which make it difficult to maintain high yields with-
out harming ecosystems. Al technologies enable Ukrain-
ian farmers to create more environmentally responsible
and cost-effective farming practices that are focused on
long-term sustainability and food security. Table 1 shows
Ukraine’s yields over the past 7 years.

Table 1. Crop yield in Ukraine for 2017-2023, c/ha

Year 2017 2018 2019 2020 2021 2022 2023

Grain and legume crops 425 474 49.1 425 53.9 45.8 55.2
Potato 168 171 155 157 166 174 177
Vegetable crops 208 214 214 207 215 200 209
Sunflower 20.2 23 25.6 20.2 24.6 21.6 24.5

Source: developed by the authors based on State Statistics Service of Ukraine (n.d.)

Different crops show different dynamics, which indi-
cates the need to optimise agronomic practices. In particu-
lar, the decline in soybean and rapeseed yields observed in
studied years may be the result of environmental factors

or insufficient implementation of innovative technologies,
including Al, to manage these crops. This suggests that Al
should be more actively used to monitor plant health and
adapt agronomic measures to environmental conditions.
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At the same time, the high yields of potatoes and
fodder sunflower demonstrate the potential for using
precision farming technologies, which can lead to in-
creased productivity. For example, the introduction of AlI-
based systems to predict yields and optimise inputs could
significantly improve outcomes for less productive crops.
As climate change and environmental conditions direct-
ly affect yields, the use of Al-powered analytical tools
will help farmers respond to challenges and adapt their
strategies more quickly, which will generally contrib-
ute to the economic efficiency of the agricultural sector

(Shebanina et al., 2024). To create a forecast table of yields
of major crops in Ukraine for the period of 2025-2028,
Google Colab Al methods were used to take into account
historical data and model various development scenari-
0s. Machine learning was used to analyse past trends and
generate forecasts for three main scenarios: optimistic,
moderate, and pessimistic. Each scenario considers dif-
ferent levels of annual yield growth or decline depending
on expected conditions and possible changes in the in-
dustry. Table 2 shows the yield forecasts for different cli-
mate scenarios for 2025-2028, c/year.

Table 2. Yield forecasts for different climate scenarios for 2025-2028, c/ha

Year 2025 2026 2027 2028
Optimistic scenario
Grain and legume crops 58.68 61.45 63.17 66.09
Potato 185.75 192.39 200.46 208.00
Vegetable crops 220.58 228.06 235.06 243.00
Sunflower 26.18 27.29 29.31 30.23
Moderate scenario
Grain and legume crops 56.19 58.51 59.86 61.25
Potato 180.00 185.06 190.08 195.09
Vegetable crops 215.19 220.06 225.01 230.60
Sunflower 25.19 26.98 26.52 27.29
Pessimistic scenario
Grain and legume crops 53.77 52.15 51.00 50.86
Potato 170.30 165.29 160.22 155.17
Vegetable crops 210.01 205.67 200.04 195.68
Sunflower 24.03 23.73 23.33 22.00

Source: developed by the authors using Google Colab

The optimistic scenario envisages a significant in-
crease in yields for the major crops, with grain and legume
crops reaching 66.09 c/ha by 2028, an increase of 21%
compared to the 2023 yield of 55.2 c/ha. Similarly, potato
yields are expected to rise to 208.00 c/ha, a 17% increase
from 177 c/ha in 2023. Vegetable crop yields are projected
to grow by 16% to 243.00 c/ha, and sunflower yields are
forecast to reach 30.23 c/ha, a 25% increase from 24.5 c/ha
in 2023. The moderate scenario takes a more conserva-
tive approach with moderate growth across all crop types.
Grain and legume crops are expected to reach 61.25 c/ha
by 2028, marking a 10% increase from the 2023 yield. Po-
tato yields are projected to grow by 10% to 195.09 c/ha,
while vegetable crops are anticipated to increase by 10%
to 230.60 c/ha. Sunflower yields are expected to grow by
10% to 27.29 c/ha by 2028. The pessimistic scenario en-
visages a decline or slower growth in yields, with grain
and legume crops decreasing by 9% to 50.86 c/ha by 2028.
Potato yields are expected to fall by 12% to 155.17 c/ha,
while vegetable crop yields are anticipated to decrease by
7% to 195.68 c/ha. Sunflower yields are also projected to
decrease by 8% to 22.00 c/ha by 2028.

These forecasts provide essential insights for long-
term strategic planning, helping the agricultural sector
prepare for different scenarios and optimise land use
management, ultimately improving the economic ef-
ficiency and sustainability of Ukraine’s agro-industrial
complex. For the effective implementation of Al in land
use management in Ukraine’s agricultural sector, several
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key recommendations should be considered. It is impor-
tant to ensure proper infrastructure for data collection
and processing, which involves investing in modern tech-
nologies such as drones, satellite monitoring systems, and
Internet of Things sensors for measuring soil and climate
parameters. This will allow to collect the necessary data
for analysis and decision-making. It is worth focusing on
the development and implementation of machine learn-
ing algorithms that can process large amounts of data and
offer insights into optimising resource use, crop selec-
tion, yield forecasting and risk management (Shebanin et
al., 2024; Mema et al., 2024).

Agribusinesses should provide training and upskilling
of their employees in data and Al, as this will allow them
to make the most of new technologies and adapt to the
changing environment. The fourth recommendation is to
develop partnerships between agribusinesses, research
institutions, and technology start-ups, which will allow for
joint projects, experience sharing, and innovation (Hafi-
yya et al., 2024). It is also important to take into account
the environmental aspects of Al implementation, ensur-
ing sustainable development of the agricultural sector
and reducing the negative impact on ecosystems. As part
of this, agricultural companies should actively implement
environmental regulations and standards that would en-
courage the conservation of natural resources and biodi-
versity. Finally, state support, in particular in the form of
subsidies for the introduction of Al technologies, can sig-
nificantly contribute to the development of innovations
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in the agricultural sector, ensuring the competitiveness
of Ukrainian producers in the international market. Im-
plementation of these recommendations can be the key
to successful integration of Al into land use management,
which in turn will have a positive impact on the productiv-
ity and sustainability of Ukraine’s agricultural sector.

» Discussion

This section discusses the results of a study on the intro-
duction of Al in the agricultural sector to improve eco-
nomic efficiency and ensure sustainable development.
The findings show that the use of Al allows for accurate
monitoring and assessment of land conditions, which
enables farmers to use resources more efficiently and op-
timise fertilizer and irrigation costs. Modern algorithms
for processing big data collected by satellites and sensors
help farmers better understand the needs of crops and in-
crease their yields.

In particular, predicting the optimal timing of sowing
and harvesting makes a significant contribution to eco-
nomic efficiency, allowing farmers to increase production.
Optimising water and fertilizer use through precise irri-
gation and nutrient application methods also helps to re-
duce costs and minimise negative environmental impact.
These results correlate with the findings of other authors,
who emphasise the benefits of precision agriculture tech-
nologies in production planning and avoiding surpluses.
V. Vidric et al. (2023) focused on analysing the economic
benefits of precision agriculture. They found that the use
of Alin irrigation management could reduce costs and im-
prove crop quality. These results are in line with current
research on the efficient use of water and fertilizer, but
it was noted that the economic impact could be lower in
conditions of poor resource management.

In the study by I. Laktionov et al. (2023), the authors
analysed in detail the impact of Al on grain yields. The
authors focused on the use of drones to monitor crops,
which allowed not only to increase productivity but also
to reduce losses at the stages of growing and harvesting.
The findings are consistent with current research findings,
confirming that optimisation technologies contribute to
the rational use of resources, increasing the overall pro-
ductivity of agricultural enterprises. The environmental
aspects of land use management are an integral part of the
discussion, as biodiversity conservation and proper use of
natural resources ensure the sustainability of agriculture.
Based on the analysis of Ukrainian agricultural enterpris-
es, it was found that precision farming technologies are
already being actively used, which allows for a reduction
in the use of chemical fertilizers and minimises the impact
on ecosystems. For example, yield prediction platforms
allow farmers to make informed decisions about planting
crops, reducing costs and ecosystem impact.

To better understand environmental performance,
this study applies a yield forecasting model based on cli-
mate change scenarios. This approach allows to assess po-
tential threats to production and develop measures to neu-
tralise them. In his work, O.B. Akintuyi (2024) emphasised
the importance of environmental aspects of land man-
agement. He argued that without proper management of
natural resources, even the most advanced technologies
can be ineffective. This is in line with current findings that

have pointed out that Al can compensate for governance
shortcomings if applied correctly. J.A. Aznar-Sanchez et
al. (2019) also investigated sustainable land use practices
in the context of climate change. They found that farmers
who used Al to analyse soil data earned more income by
reducing the risk of losses due to extreme weather events.
These findings are in line with current findings on increas-
ing climate resilience.

H. Dadashpoor et al. (2019) studied the impact of Al
on key microeconomic indicators of agricultural enter-
prises, including profitability and market position. The
study showed that enterprises that actively integrated Al
into management and forecasting processes significant-
ly improved their competitiveness, especially in interna-
tional markets. This is in line with current findings, as it
confirms the significant contribution of technology to im-
proving the economic stability and competitive advantage
of agricultural companies.

For a deeper understanding of the impact of Al on
the economic efficiency of the agricultural sector, it is
also important to take into account specific aspects such
as access to information technology and the level of edu-
cation of farmers. The adoption of Al technologies can be
hampered by insufficient infrastructure in rural areas or
limited access to the Internet, which hinders the potential
for innovation. C. Feijéo et al. (2020) drew attention to the
role of government support in the adaptation of Al in the
agricultural sector. They believed that without financial
support and infrastructure development, the effective-
ness of Al adoption would be limited. This differed from
the results of the previous survey, which focused more on
the need for farmers to organise themselves and to adopt
innovative approaches.

An important aspect of the introduction of new tech-
nologies in the agricultural sector is the willingness of
farmers to adapt to modern management methods, which
often requires a change in traditional approaches to farm-
ing. The use of Al provides for more accurate planning and
forecasting, which can significantly increase the efficien-
cy of crop cultivation and processing costs. However, the
success of implementing the latest technologies depends
not only on the availability of AI, but also on the ability of
farmers to use these tools, interpret data, and adapt man-
agement decisions based on the forecasts. W. Leal Filho ez
al. (2022) examined how theimpact of Al can affect farmers’
total costs in the context of production. They concluded
that farmers who use Al to predict product prices can sig-
nificantly reduce the risks associated with unpredictable
market fluctuations. The current research findings show
that Al does indeed help reduce costs, but it is important
to take into account the limited technical capabilities of
small and medium-sized farms, lack of awareness of tech-
nology, and the lack of proper infrastructure that would
allow for the integration of Al into all stages of production.

Investments in Al in the agricultural sector can have
a significant impact on productivity, efficiency, and food
safety. M. Ryan (2023) emphasised that, despite the sig-
nificant initial costs, investments in Al technologies pay
off within three years on average, especially if resources
are properly managed, which can accelerate this pro-
cess even in conditions of market volatility. At the same
time, J. Azizi (2024) pointed out that the use of Al in the
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agricultural sector contributes to increased production,
which has a positive impact on food security, especially in
regions where there are risks of food shortages. Thus, the
introduction of Al not only increases the competitiveness
of agricultural enterprises, but also ensures stability and
security in the face of climate change, which underscores
the importance of farmers’ readiness to adapt new ap-
proaches to efficient resource management and improve
the economic sustainability of the agricultural sector.

In general, it is important to introduce Al in the field
of agricultural production, which not only increases eco-
nomic efficiency but also contributes to the sustainable
development of the industry. Research shows that the use
of Al technologies enables farmers to use resources ration-
ally, optimise fertilizer and irrigation costs, and increase
productivity by accurately monitoring land conditions
and predicting the optimal time for sowing and harvest-
ing. In particular, the use of Al-based systems, such as yield
forecasting platforms, allows for more efficient produc-
tion planning, reducing costs and environmental impact.

»Conclusions

The study results confirm that the introduction of Al in
the Ukrainian agro-industrial complex can significantly
increase the economic efficiency of agricultural produc-
tion and ensure the sustainable development of the in-
dustry. In particular, the use of Al technologies helps to
optimise the use of resources, such as fertilizers, water,
and pesticides, thanks to the ability to accurately monitor
and forecast. The use of predictive models to determine
the optimal timing of sowing and harvesting allows farm-
ers to achieve stable production volumes even in the face
of climate instability. Projects such as Watson, Precision
Agriculture, Smart Farming, Agreena and Agrilab have
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become important elements of the analysis. They have
demonstrated how innovative solutions based on Al data
and algorithms can optimise crop cultivation processes,
reduce input costs, and improve crop quality and yield. In
particular, the Precision Agriculture and Smart Farming
projects use technologies that allow farmers to obtain ac-
curate data on field conditions, predict yields, and control
resource consumption, which significantly increases the
economic efficiency of production.

The study of crop yields in Ukraine for 2017-2023
analysed their dynamics and considered yield forecasts
for different climate scenarios for 2025-2028. The impor-
tance of this study is driven by the rapid development of
technologies and their ability to significantly increase ag-
ricultural productivity, which, in turn, contributes to the
country’s food security. Based on the results obtained, it
can be argued that the introduction of Al in the agricultur-
al sector of Ukraine is not only appropriate, but also nec-
essary to ensure sustainable agricultural development.
Given the predictions of climate change and the growing
need for food, it is important to continue research in this
area to identify new opportunities for increasing produc-
tivity. A limitation of the study is the use of historical data,
which may not take into account possible abrupt changes
in climate and economic factors that affect yields. Further
research could focus on integrating more accurate climate
models and considering regional specifics to improve the
accuracy of forecasts.
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» AHoTauif. MeTo1o foctipreHHs 6ysia oljiHKa eKOHOMIYHOT e(peKTHBHOCTi BAKOPUCTAHHA IITY4HOTO iHTeaeKTy (I1I)
JJIs1 IPOTHO3YBAHHSA eKOJIOTiYHUX 3MiH y 3eMJIEKOPHUCTYBAaHHI Ta ONTHUMIi3alii arpapHOro BUpoOHUIITBA. BusHaueHo,
110 BIPOBAI)KEHHs AJTOPUTMIB MAIIMHHOTO HAaBYaHHs Ta aHAMi3y BeJUKUX MAaHUX MOKe 3HAYHO MOKPAIIUTH
TOYHICTh IPOrHO3iB II[OJI0 CTaHY CiIbCHKOIOCIOJAPChKUX 3EMeJIb, OIITUMi3yBaTy BUKOPUCTAHHSA pecypciB, 30KpeMa
I0OpWUB i BoIW, Ta 3HU3UTH BUTpaTH. [IpoanasnisoBaHo, ik 3acTocyBaHHA 1111 MOke cipuATH GibII parioHaTLHOMY
BUOOPY KYJIBTYDP i IIJIAaHYBAHHIO IOCIBiB Ta 36MpaHHsA BPOsKAIo, 1110 IO3UTUBHO BINIMBAE Ha BPOYKAWHICTB. Jl0TaTKOBO,
Y JOCTiIKeHHI pO3MISAHYTO €KOJIOTIYHUHA acmeKT: BuKopuctanHs 111 mo3BoJsisie 3MEHIITUTH HETaTUBHUM BIJIUB Ha
JOBKIJIJIA 3aBIsIKY TOUHOMY YIIPaBJIiHHIO pecypcaMy Ta 3HUKEeHHIO 3a0py/JHeHH: I'PYHTIB i BogHUX pecypcis. Pob6oTa
BKJIIOYAJIa MOZEJIOBAHHSI BPOKAWHOCTI AJIs1 pi3HUX KJAIMaTUYHUX CIleHapilB, 10 JO3BOJISIE IPOTHO3YBAaTH MOSKJIUBI
pesysibratd Ta pO3poO0JIATH afanTUBHI cTparerii st cTabiTbHOTO PO3BUTKY arpoNpOMUCJIOBOIO KOMILIEKCY
VYkpainu. JlocsigkeHHsI NPOAEMOHCTPyBaso, 110 BIpoBagkeHHs IIII B arponpoMuC/IOBUI CceKTOp YKpaiHu
CIIpUsi€ TiABUINEHHIO e(peKTUBHOCTI 3eMJIEKOPUCTYBaHHs, J03B0OJIsAI0UN (hepMepaM oIllepaTHBHillle pearyBaTu Ha
3MiHHI KJIIMaTu4Hi yMOBHU. 3a JOIIOMOI0X0 AJIrOPUTMIB MAlIMHHOIO HaBYaHH:A, 30KpeMa Ha OCHOBI aHa/i3y JaHUX,
3ibpaHuUX i3 CymyTHUKOBHUX 3HIMKIB i CEHCOPiB, MOKHA CBOEYACHO BU3HAUATU MOTPeby POCJIUH y JoOpHUBax Ta BOAi,
mo 3abesmneuye painioHajJbHe BUKOPUCTAHHS pecypciB i 3HM)Kye BUpPOOHMYI BUTpaTH. MofeJsi MpOrHo3yBaHHS,
3aCTOCOBaHi y cTarTi, BiqoOpakaloTh MOSKJIUBI clieHapii BposkaiiHOcTi Ha mepion 2025-2028 pokiB misa pisHUX
KJIIMaTu4YHUX yMOB, 110 A03BOJISA€ NiJIIPUEMCTBaM Kpallle [JIaHyBaTh arpoTEeXHiYHi 3aX0Ay Ta MiHIMi3yBaTu pU3UKU.
TakuM 4MHOM, pe3yJIbTaTu JOCJIIKEeHHS MMiIKPecHoTh BaKIuBICTh 11 AK iHCTpyMeHTa JiA JOBIOCTPOKOBOTO
CTpareriyHoro IJIaHyBaHHs B arpapHOMY CEKTODi
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