COUIAAbHUN PO3BUTOK:
EKOHOMIKO-NPABOBI
NPOBAEMW

S
— “‘“

“SOCIAL DEVELOPMENT:
/ ECONOMIC AND LEGAL
"/ ISSUES

Ne 11/ No. 11
2025


MB
Размещенное изображение


;;Z; o ISSN 3083-6018 (online)

COLLIAAbHUU PO3BUTOK:
EKOHOMIKO-MPABOBI
NMPOBAEMM

SOCIAL DEVELOPMENT:
ECONOMIC AND LEGAL
ISSUES

Ne11/No. 11

2025




Ne 11 (2025)

3ACHOBHHK:
['0 «CxizHO-EBponeiicbKa ciijika HAyKOBLiB»
BUJABELb:
®OIl Bypuk 3. M.
r0JIOBHUM PEJAKTOP:
Kosasenko I0. M., p. e. 1., npod., Kui, Ykpaina
3ACTYIIHUKHU I'OJIOBHOT'O PEJAKTOPA:
3aegiona . /., f. e. H., upod., TepHomiyb, Ykpaina
a3k A. B, 1. 10. H., 1pod., Kuis, Ykpaina
BIANOBIJAA/IbHUI PEJAKTOP:
Binowkypcokuii M. B, k. e. H., YMaHb, YKpaiHa
PEJAKIIITHA KOJIETIA (3a cneniaabHOCTAMU):
C1 ExoHomika:
Mamkoscbkuii I1. €., p. e. H., IBaHO-®paHKiBCbK, YKpaiHa
Miwyk €. B, 1. e. H,, fjou,, KpuBui Pir, Ykpaina
HIkypyniii 0. B, . e. H., npo®., [TonTasa, YkpaiHa
3adgbep A., PhD (exonowmika), fou., TypeuunHa
Micuzopa 0. M,, k. e. H., go1,, 2Kutomup, YkpaiHa
06ixo0 C. B, k. e. H., ioL,., Kutomup, Ykpaina
Peduk M. B, k. e. H,, jo1,, JIbBiB, YkpaiHa
D1 06aik i onodamkysaHHs:
Ha3zapenko I. M., 1. e. H.,, 1pod., Cymu, YkpaiHa
CkpunHuk C. B, fi. e. 1., ipod., XepcoH, YkpaiHa
Ilepuyk O. B, k. e. 1., foL,, [lepesiciaB, Ykpaina
Tkaaw 4. C, k. e. 1., fou,., Cymy, Ykpaina
D2 ®inancu, 6aHKiecbka cnpasa, cmpaxy8aHHs ma
@oHdoasuil puHok:
KyHnuyvka-lasw M. B., f. e. H., fo1,, JIbBiB, YkpaiHa
Jlaspos P. B, f. e. 1., npod., YepHiriB, Ykpaina
€emywenko H. M,, k. e. H,, goL,, [lepesiciaBs, YkpaiHa
3aiuko L. B, k. e. H., pou,., KuiB, Ykpaina
D3 Menedxcmenm:
Oxpimenko 0. 0,, 1. e. H., npod., Kuis, Ykpaina
Bypuk M. M., k. aepx. ynp., IBaHo-®OpaHKiBcbK, YKpaiHa
Ioii B. B, k. e. H., o, XapkiB, Ykpaina
EmenvsHosa 0. M., k. e. H., fol,., KuiB, Ykpaina
lllkoaenko 0. b., k. e. 1., fo1,., KuiB, YkpaiHa
D5 Mapkemuwne:
Miwenko /. A., 1. e. 1., ipod., IHinpo, Ykpaina
Ilod3zieyH C. M., k. e. H., 1011, YMaHb, YKpaiHa
Cepeda H. M, k. e. H., jo11,, XepcoH, YKpaiHa
D7 Topeieas:
CmosHeHko L. B, k. e. 1., fo1,., KuiB, Ykpaina
Mammadosa C,, k. e. H., io1l., A3epbaii/KkaH
Ilaum C. 4., PhD (ekoHoMika), o1, IHis
J2 l'omeavHo-pecmopanHa cnpaga ma KelimepuHe:
Bauesa L. 0., 1. e. H.,, 1pod., MukosaiB, Ykpaina
TI'onuap JI. 0, k. e. H., 1oL, KuiB, Ykpaina
Hoeopo3Huwk I. M, k. e. H., Ao11., YMaHb, YKpaiHa
J3 Typusm:
Kpyniya I. B, 1. e. H,, ipod., Ozneca, YkpaiHa
XKyméeii M. M., k. nef. H., o1, IBaHo-OpaHKiBCcbK, YKpaiHa
KopoéeiiHukoea 4. C, k. reo. H., IBaHo-®paHKiBcbK, YkpaiHa
Kopow M. M., Ph.D. (MenepxMeHT), fAol., PymyHis
D8 Ilpaso:
Bykanos I M., 1. fepx. yup., npod., 3anopixoks, Ykpaina
Aem’sinuyk I0. B, 1. 10. H,, fol,., BinHuL, YKkpaina
Kapniucvka H. B., 1. 10. H., 1pod., JIyibK, YkpaiHa
Xaawk C. 0, 1. 10. H, foL,, KuiB, Ykpaina
TIonoma H. 11, k. 10. H., fo1,., BinHuLs, Ykpaina
YepHuw P. ., K. 10. H., oL, 2Kutomup, YkpaiHa
D9 MixcnapodHe npaso:
Banuyk-Ilempocosa O. B., fi. iepx. ynp., npod., Kuis, Ykpaina

Ilpedmecmnikos O. L, 1. 10. H., npod., MesiTonosb, YKkpaina

TI'aspik P. 0., K. 10. H., o1, XMeJIbHUIbKKH, YKpaiHa
€deses P. C, k. 10. H., 1011, KuiB, YkpaiHa

Hoeocad l. B, k. 1. H., foL,., JIynpk, YkpaiHa
Apdxcymend X., PhD (mixxHapozHe npaBo), KaHazga

EnekmpoHHull Haykosull HCypHas

Pik 3acHyBaHHa: 2024

MoBHY BUAAHHSA: YKPAIHCbKA, aHIVIIHChbKa
IlepioguyHicTb: 1 pa3 Ha Micsllb

ISSN 3083-6018 (online)

YAK [1+351/.354](051)

Apapeca pegakuii: Ykpaina, 79000, micto JIbBiB,
BYJI. YropchbKa, 6ya. 12, k. 108

Tenedon: +380981627500

E-mail: spilkanaukovtsiv@gmail.com

Web: https://www.eu-scientists.com/index.php/sdel

PeecTtpanis cy6’ekra y cpepi ons1aiiH-Meaia:
PimmenHa HanjioHanbHOI pagu YkpaiHu 3 nUTaHb
TeJsiebayeHHd i pasiioMoByieHHs N2 228 Bij
23.01.2025 p.

InenTudikarop meaia - R40-05798.

BujaaHHA nyG6JIiKy€e CTaTTi 3 TAKMX cHeniaIbHOCTEMN:
C1 ExoHoMika;

D1 O6aik i onodamkyeaHHs;

D2 ®inaHcu, 6aHKiBCbKa chpasa, cmpaxy8aHHs ma
¢ondosuli puHok;

D3 MenedxcmeHm;

D5 Mapkemuhne

D7 Topzieas

J2 l'omesbHO-pecmopaHHa cnpasa ma kelimepuHe

J3 Typusm ma pekpeayis

D8 Ilpaso

D9 MixcnapodHe npaso.

KypHan 3apeecTpoBaHMi, pedepyeThCs Ta
IHJeKCYyEThCA Y TAKUX HAYKOMeTPUYHHUX 6a3ax
JaHUX, peN03UTOPifAX Ta NOIYKOBUX CUCTEMaX:

- ISSN International Center;

- Directory of Open Access
(ROAD);

- The Keepers registry;

- CrossRef (DOJ: 10.70651/3083-6018);
- Google Scholar;

- Open Ukrainian Citation Index (OUCI);
- Scilit;

- research4life;

- WorldCat.

Scholarly Resources

BidnosidaabHicmb 3a docmogipHicms 3micmy, gpakmis,
cmamucmuy4HuUX 0aHux, yumam, akpoHimis, zeoepagiuHux
HA38, Ha38 hidhpuemcms, opeaHizayiii, ycmaHoe ma iHwoi

iHpopmayii Hecymb asmopu.
Bucsoeneni'y nybaikayisx dyMku Moxicyms He 36izamucs 3
MouKo0 30py pedakyiliHoi kosezii i He noki1adarme Ha Hei
JHCOOHUX 30608 513aHb.

PekoMeHI0BaHO J10 MyOJTiKallii pilieHHsIM HayKOBO-
TexHiuHoi pagu 'O «CxigHo-EBponelcbKa CIijika
HayKoOBLiB» (npomokoa Ne 20 gid 24.11.2025)

© ABTOpHy, 2025
© I'O «CxizHO-EBpoOIMelchKa crisika HayKoBIiB», 2025

JliyeH3yemucs 8idnogidHo do
@ ® @ Creative Commons «I3 3a3Ha4yeHHAM

Asmopcmea—Hekomepyiiina 4.0

Mixcnapodua» (CC BY-NC 4.0).

ii


mailto:spilkanaukovtsiv@gmail.com
https://www.eu-scientists.com/index.php/sdel

No. 11 (2025)

FOUNDER:

The NGO “Eastern European Union of Scientists”
PUBLISHER:

Z. M. Burik, private entrepreneur

EDITOR-IN-CHIEF:

Kovalenko Yu., D.Sc. (Econ.), Prof., Kyiv, Ukraine

DEPUTY EDITORS-IN-CHIEF:

Zavidna L., D.Sc. (Econ.), Prof., Ternopil, Ukraine
Paziuk A., D.Sc. (Law), Prof,, Kyiv, Ukraine

EXECUTIVE EDITOR:

Biloshkurskyi M., Ph.D. (Econ.), Assoc. Prof,, Uman, Ukraine
EDITORIAL BOARD (by specialty):

C1 Economics:

Matkovskyi P, D.Sc. (Econ.), Prof., Ivano-Frankivsk, Ukraine
Mishchuk Ie., D.Sc. (Econ.), Kryvyi Rih, Ukraine
Shkurupii 0., D.Sc. (Econ.), Prof,, Poltava, Ukraine

Zafer A., PhD (Econ.), Assoc. Prof., Turkey

Dzhyhora 0., PhD (Econ.), Zhytomyr, Ukraine

Obikhod S. B., PhD (Econ.), Zhytomyr, Ukraine

Fedyk M., PhD (Econ.), Assoc. Prof,, Lviv, Ukraine

D1 Accounting and taxation:

Nazarenko I, D.Sc. (Econ.), Prof., Sumy, Ukraine
Skrypnyk S., D.Sc. (Econ.), Prof.,, Kherson, Ukraine
Perchuk 0., PhD (Econ.), Assoc. Prof., Pereiaslav, Ukraine
Tkal Ya., PhD (Econ.), Assoc. Prof.,, Sumy, Ukraine

D2 Finance, banking, insurance and stock market:
Kunytska-Iliash M., D.Sc. (Econ.), Lviv, Ukraine

Lavrov R.,, D.Sc. (Econ.), Prof., Chernihiv, Ukraine
Yevtushenko N., PhD (Econ.), Prof., Pereiaslav, Ukraine
Zaichko I, PhD (Econ.), Assoc. Prof., Kyiv, Ukraine

D3 Management:

Okhrimenko 0., D.Sc. (Econ.), Prof., Kyiv, Ukraine

Buryk M., Ph.D. (Pub. Admin.), Ivano-Frankivsk, Ukraine
Goy V., PhD (Econ.), Assoc. Prof., Kharkiv, Ukraine
Emelianova 0., PhD (Econ.), Assoc. Prof,, Kyiv, Ukraine
Shkolenko 0., PhD (Econ.), Assoc. Prof., Kyiv, Ukraine

D5 Marketing:

Mishchenko D., D.Sc. (Econ.), Prof., Dnipro, Ukraine
Podzigun S., PhD (Econ.), Assoc. Prof., Uman, Ukraine
Sereda N., PhD (Econ.), Assoc. Prof., Kherson, Ukraine

D7 Trade:

Stoianenko 1., PhD (Econ.), Assoc. Prof,, Kyiv, Ukraine
Mammadova S., PhD (Econ.), Assoc. Prof., Azerbaijan
PantS. C,, PhD (Econ.), Assoc. Prof,, India

J2 Hotel, Restaurant and Catering:

Banyeva I, D.Sc. (Econ.), Prof.,, Mykolaiv, Ukraine
Honchar L., PhD (Econ.), Assoc. Prof., Kyiv, Ukraine
Povorozniuk I, PhD (Econ.), Assoc. Prof,, Uman, Ukraine
J3 Tourism and Recreation:

Krupitsa L, D.Sc. (Econ.), Prof,, Odesa, Ukraine

Zhumbei M., PhD (Ped.), Assoc. Prof,, Ivano-Frankivsk, Ukraine
Korobeinykova Ya., PhD (Geol.), Ivano-Frankivsk, Ukraine
Coros M. M., Ph.D. (Man.), Assoc. Prof,, Romania

D8 Law:

Bukanov H., D.Sc. (Pub. Admin.), Prof,, Zaporizhzhia, Ukraine
Demianchuk Yu., D.Sc. (Law), Vinnytsia, Ukraine
Karpinska N., D.Sc. (Law), Prof., Lutsk, Ukraine

Khaliuk S., D.Sc. (Law), Kyiv, Ukraine

Golota N., Ph.D. (Law), Assoc. Prof., Vinnytsia, Ukraine
Chernysh R., Ph.D. (Law), Assoc. Prof., Zhytomyr, Ukraine
D9 International Law:

Banchuk-Petrosova 0., D.Sc. (Pub. Admin.), Prof., Kyiv, Ukraine
Predmestnikov 0., D.Sc. (Law), Prof,, Melitopol, Ukraine
Havrik R., Ph.D. (Law), Assoc. Prof,, Khmelnytskyi, Ukraine
Yedeliev R., Ph.D. (Law), Kyiv, Ukraine

Novosad I, Ph.D. (Law), Assoc. Prof., Lutsk, Ukraine
Arjjumend H., PhD (International Law), Canada

Electronic Scientific Journal

Year of foundation: 2024

Languages of publication: Ukrainian, English
Frequency: monthly

ISSN 3083-6018 (online)

UDC [1+351/.354](051)

Editorial address: 12, Ugorska St., Lviv, 79000,
Ukraine, apartment 108

Tel.: +380981627500

E-mail: spilkanaukovtsiv@gmail.com

Web: https://www.eu-scientists.com/index.php/sdel

Registration: Decision of the National Council of
Television and Radio Broadcasting of Ukraine No. 228
0f 23.01.2025.

The media identifier is R40-05798.

The journal publishes articles in the following
specialties:

C1 Economics;

D1 Accounting and Taxation;

D2 Finance, Banking, Insurance, and Stock Market;

D3 Management;

D5 Marketing;

D7 Trade;

J2 Hotel, Restaurant and Catering;

J3 Tourism and Recreation;

D8 Law;

D9 International Law.

The journal is registered, being reviewed and
indexed in the following international
scientometric databases, repositories and search
engines:

- ISSN International Center;

- Directory of Open Access
(ROAD);

- The Keepers registry;

- CrossRef (DOJ: 10.70651/3083-6018);
- Google Scholar;

- Open Ukrainian Citation Index (OUCI);
- Scilit;

- research4life;

- WorldCat.

Scholarly Resources

The authors of the articles are responsible for the accuracy of
the content, facts, statistics, quotations, acronyms,
geographical names, names of companies, organizations,
institutions and other information.

The opinions expressed in the publications may not coincide
with the views of the Editorial Board and do not impose any
obligations on it.

Recommended for publication by the decision of the
Scientific and Technical Council of the
NGO “Eastern European Union of Scientists”
(protocol No. 20 of 24.11.2025)

©Authors, 2025
© NGO “Eastern European Union of Scientists”, 2025

Licensed under a Creative Commons
@ @ @ Attribution—NonCommercial 4.0
International (CC BY-NC 4.0)



mailto:spilkanaukovtsiv@gmail.com
https://www.eu-scientists.com/index.php/sdel

CONTENTS

ECONOMIC ISSUES OF SOCIAL DEVELOPMENT
Oleksandr Yurchenko, Yuliiana Shvabu, Zhanna Yavorska
SOCIAL MARKETING IN PUBLIC ADMINISTRATION ....otuieneeereerreeessesseesseesssessssssssssssssssssssssssssssssssssssssssssssesssessssssssees 1
Illona Androshchuk, Maksym Horpynchenko, Yaroslav Lysenko, Oleh Romanchuk, Pavlo Ptashko

COOPERATION BETWEEN HIGHER EDUCATION INSTITUTIONS, BUSINESS AND
GOVERNMENT AS A FORM OF ECONOMIC INTERACTION OF KEY STAKEHOLDERS IN
CREATING AN INNOVATIVE ECONOMY ... sssssss s ssssssssssssssssssssssssssssssssssssssssssssssasees 10

Andrii Molodets

THEORETICAL AND METHODOLOGICAL FOUNDATIONS OF COST MANAGEMENT FOR
THE PRODUCTION OF BUILDING MATERIALS ...t ssssssssssssssans 22

Sofia Nesterenko

THE IMPACT OF THE QUALITY OF LABORATORY CONTROL OF GRAIN ON THE
FORMATION OF EXPORT PRICES AND DISCOUNTS: ECONOMIC ANALYSIS .o, 31

Serhii Duha

SYSTEMIC CONTRADICTIONS IN THE FORMATION AND USE OF HUMAN CAPITAL IN THE
CONDITIONS OF THE TRANSFORMATIONAL ECONOMY OF UKRAINE........onreereeneerersereesseeseesereens 41

Rostyslav-Yaroslav Vozniak

ACCOUNTING FOR EXPENSES AND INCOME IN SMALL AND MEDIUM-SIZED ENTERPRISES IN THE
ERA OF DIGITAL PLATFORMS: MODELS, RISKS, AND MANAGERIAL IMPLICATIONS. ......ccooeeererreemrereens 48

Nataliia Pochernina, Volodymyr Pugachov, Nataliia Golomsha

GREEN ECONOMY IN INTERNATIONAL TRADE: NEW REGULATORY MECHANISMS AND IMPACT ON
COMPETITIVENESS ...t sseessssss s s s s s s s s s es s s s s asens 56

Inessa Rutkovska, Yuliia Khrutba
INFORMATION AND COMMUNICATION TECHNOLOGIES IN ENVIRONMENTAL IMPACT

ASSESSMENT AND ENVIRONMENTAL MANAGEMENT ......ocieersessssessssssssssssssssssssssssssssssssssssssssssssssssssssasens 65
Serhii Popel
ARTIFICIAL INTELLIGENCE IN AUDITING: CHALLENGES OF DEVELOPING COUNTRIES ......ccossemrerneenees 74

TOURISM, HOSPITALITY AND CATERING
Olha Pryhara

RETREAT TOURISM AS A STRATEGY FOR SUSTAINABLE DEVELOPMENT OF TOURIST
DESTINATIONS .ottt s bbb RS R RS SREEpabsRas s 87

Olesia Dolynska, Roman Skabara, Olena Shevchenko

INCLUSIVE PRACTICES IN TOURISM: INTERNATIONAL EXPERIENCE AND
IMPLEMENTATION OPPORTUNITIES IN UKRAINE FOR TOURISTS WITH REDUCED
1Y (0331 7 L 97

LEGAL ISSUES OF SOCIAL DEVELOPMENT

Andrii Dikhtiaruk
MECHANISMS OF CONSTITUTIONAL CONTROL IN THE FIELD OF DEFENSE AND MOBILIZATION: A
COMPARATIVE LEGAL ANALYSIS ..ottt ritssesesessssesssessesssssessssessasssesssssssssasssessasssessssssessssssassssssassss sesssssssasssssesssesssassssnens 104

iv



3MICT

EKOHOMIYHI ITPOBJIEMH COLIAJIBHOTI'O PO3BUTKY
OaekcaHdp A. Opuenko, Oaiana L. lllea6y, ’KanHa b. eopcvka
COLIAJIbHUM MAPKETHHT Y ITYBJTYHOMY YIIPABJITHHL ...oooooooeesssssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 1

L1oua 0. AHdpowyk, Makcum B. l'opnuH4eHko, fIpocaas C. lucenko, Oaez2 M. POMaH4yK,
Ilasa0o M. IImawko

KOOTIEPALIIS 3AKJIAZIIB BUILLOT OCBITH, BI3BHECY TA BJIAJIU IK ®OPMA
EKOHOMIYHOI B3AEMO/IIT K/TIOUOBUX CTEMKXOJIZIEPIB Y CTBOPEHHI
THHOBALIMHOT EKOHOMIK...ooocecoccveeeeesssssssessseeesssssssssssesssssssssssssssssssssssssssesssssssssssssssssssssssssssessssssssssssssssssssssssssssss 10

AHdpiii A. Mosodeyb

TEOPETUKO-METOA0JIOI'TYHI OCHOBH YIIPABJIITHHA BUTPATAMU HA
BUPOBHULTBO BYAIBEJIBHUX MATEPIAJIIB ... sesssessessessss s sessssssssssssssssesssesssssssssssssesasees 22

Co¢h’ss HecmepeHko

BIIJIMB IKOCTI IABOPATOPHOI'O KOHTPOJIIO 3EPHA HA ®OPMYBAHHS EKCIIOPTHOI
OIHW TA JUCKOHTIB: EKOHOMIMHUU AHAJIIS ..ot sssssssss s ssssssssssssssssssaess 31

Cepeiii 10. /lyza

CUCTEMHI CYIIEPEYHOCTI ®OPMYBAHHA TA BUKOPUCTAHHA JIIOACBKOI'O
KATIITAJTY B YMOBAX TPAHC®OPMALITHHOT EKOHOMIKU YKPATHH ...vvooooeeessssssnsseesssssssssssssssssssssssssssssns 41

Pocmucaae-flpocaas A. Bo3Hak

OBJIIK BUTPAT I IOXOAIB Y NIAITPUEMCTBAX MAJIOT'O TA CEPEIHBOTI'O BISHECY B EIIOXY
HUPPOBUX ITJIATOOPM: MOAEJI, PU3UKU TA YIIPABJIIHCHKI HACJIIZAKH.....cooiviercrirrirresssseseessenns 48

Hamauais B. llouepHina, Boaodumup M. Ilyzauos, Hamanis €. F'osiomwa

3EJIEHA EKOHOMIKA Y MIDKHAPO/IHIM TOPTIBJII: HOBI MEXAHI3MU PET'YJIOBAHHS TA BIIJIUB
HA KOHKYPEHTOCITPOMOMHICTD ..ot nessesessesseessesssesss s sesssesssssssssessesssessssssssssssssssssssesssesssssssssassesasees 56

Inecca A. Pymkoeacwka, I0ais C. Xxpymuv6a

TH®OPMALIIMHO-KOMYHIKALIMHI TEXHOJIOTII B OLITHLII BITJIMBIB HA JJOBKIJLJIA TA
EKOJIOTTUHOT O YTIPABIITHHS ..o reererseesereessessessssssessesssesssesss s sesssessssssssssessesssessssssesssssssssssssesasesssssssssassnesasees 65

Cepeiii A. Illoneab

IITYYHUH IHTEJEKT B AYAUTI: BUKJIMKU KPAIH, 110 PO3BUBAIOTBCS ...oooeeeeeeesrssverennnneneeeessssssins 74
TYPU3M ITOTEJIbHO-PECTOPAHHA CITPABA

Oavea B. Ilpuzapa

PETPUT-TYPU3M AK CTPATETISA CTAJIOTO PO3BUTKY TYPUCTUUHUX
JIECTHHALIIH ..o seeeesesssssessssessssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnn 87

Oaecs 0. JJonuHcoka, Poman M. Cka6apa, OaeHa 0. lllegueHko
IHKJIFO3UBHI I[TPAKTUKHW ¥V TYPU3MI: MI}KHAPO[[HI/II?I JOCBIA I MOXJ/IMBOCTI

BITPOBA/IXKEHHA B YKPAIHI 1J11 MAJIOMOBIJIBHUX TYPHUCTIB ...ooeeeeeeeersseeseessessensssssseesssssanns 97
INPABOBI ITIPOBJIEMH COLIAJIBHOT'O PO3BUTKY

AHndpiii b. [lixmapyk

MEXAHI3MHU KOHCTI/ITYL[IUFIHOFO KOHTPOJIIO Y COEPI OBOPOHU TA MOBIJII3ALIIL:

[TIOPIBHAJIBHO-TIPABOBHUU AHAJIIS......cooueeeeueeeesseessssesssssessssssssssssessssssssssssssssssssssssssssssssessssssssssssessssssessssssssssssessssanes 104



Social Development: Economic and Legal Issues No. 11 (2025)

e-ISSN 3083-6018

SOCIAL DEVELOPMENT: B

~ SOCIAL DEVELOPMENT:

Economic and Legal Issues e

https://www.eu-scientists.com/index.php/sdel

Social Marketing in Public Administration

Oleksandr Yurchenko “*' 1* @ Yuliiana Shvabu " 2 @ Zhanna Yavorska = 3

1 Borys Grinchenko Kyiv Metropolitan University (Ukraine). Associate Professor at the Department of International
Economy, PhD in Economics, Associate Professor.

2 Private Higher Educational Institution “Bukovinian University” (Ukraine). Lecturer at the Department of
Accounting and Finance, PhD in Economics, Associate Professor.

3 Communal Institution of Higher Education of Lviv Regional Council “Andrei Krupynskyi Lviv Medical Academy”
(Ukraine). Associate Professor at the Department of Fundamental and Social Sciences, PhD in Economics, Associate

Professor.

* Corresponding Author, e-mail: alexdekan@ukr.net

ARTICLE INFO

ABSTRACT

Research Article

DOI:

10.70651/3083-

6018/2025.11.01
Copyright © 2025

by authors

[oNole

This is an open

access journal and
all published articles
are licensed under a
Creative Commons

Attribution—

NonCommercial 4.0

International
(CC BY-NC 4.0)

OPEN

ACCESS

The relevance of the study is determined by contemporary transformational processes
in society, globalization, digitalization, increased social activity of citizens, and the need
to improve the effectiveness of communication between the state and the population.
The purpose of the study is to define the essence of social marketing, its methods and
technologies, as well as ways of integrating it into the public administration system to
strengthen social trust and ensure sustainable development. The research methodology
combines systematic and structural-functional analysis, content analysis of scientific
sources and regulatory documents, comparative analysis of international and national
experience, secondary analysis of sociological and statistical data for 2015-2024, as well
as expert assessment. The results of the study show that the use of social marketing in
public administration contributes to an increase in the level of public trust in state
institutions (from 18.4% in 2015 to 55.1% in 2024), increases public participation in
social and volunteer initiatives (from 12.1% to 37.2%), and creates an impression of
government openness (from 14.7% to 45.8%). The comprehensive use of strategic
communication platforms, digital technologies, educational campaigns, and mechanisms
for engaging citizens stimulates active participation in social processes, shapes socially
responsible behavior, and increases social cohesion. The study also showed that social
marketing is effective for implementing sustainable development strategies, particularly
in the areas of energy conservation, environmental awareness, and social inclusion, and
contributes to the consolidation of society in crises, such as war or economic challenges.
Thus, social marketing in public administration is not only a communication tool, but also
a mechanism for transforming social values and behavioral patterns of citizens,
strengthening partnerships between government and society, and achieving sustainable
development goals.

KEYWORDS

social marketing, public administration, social trust, sustainable development, public
policy, civic participation, social responsibility, public communications, inclusion.
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1. Introduction

Modern transformation processes in society, caused by globalization, digitalization and the
growth of social activity of citizens, require qualitatively new approaches to the organization of the
public administration system. In these conditions, the use of innovative tools that ensure effective
communication between authorities and the public, increase the level of public trust in state institutions
and contribute to the formation of socially responsible behavior is of particular relevance. One of these
tools is social marketing, which combines the principles of marketing management with humanistic
values and a focus on the public good.

Social marketing in public administration is considered a mechanism for influencing social
processes through communication, education, motivation and involvement of citizens in the
implementation of state policy. Its application allows state institutions not only to implement social
programs more effectively, but also to build partnerships with citizens based on transparency,
participation and trust. This approach is in line with the concept of good governance, which implies
openness, accountability and orientation to the needs of society.

In the context of military challenges, economic crises and information threats, the issue of
improving the interaction of the authorities with the public is of particular importance. Social marketing
can become an effective tool for forming a positive image of the state, consolidating society, mobilizing
public resources and supporting reforms.

2. Literature Review

The concept of social marketing arose at the intersection of marketing theory and social sciences
as aresponse to society’s need to influence social behavior through tools of communication, motivation
and citizen engagement. The foundations of the concept were laid by F. Kotler and ]. Saltman, who in
1971 defined social marketing as the process of creating, communicating and implementing ideas aimed
at changing people’s behavior for the public good [11]. Subsequently, the concept was developed in the
works of such researchers as A. Andreasen [2], who notes that social marketing has great potential for
the public and public sectors, but its implementation in the field of public administration requires a
clearer conceptualization, professional infrastructure and a long-term strategic approach. Silva E. and
Las Casas A. [23], believe that social marketing can act as a powerful tool of public administration aimed
at changing consumer behavior (in particular, fan aggression) through partnerships between
authorities, sports clubs and the community to increase social well-being and reduce the level of
violence, which have expanded its understanding in the context of public policy, healthcare, education,
ecology and public safety.

In scientific research in recent decades, social marketing is increasingly considered not only as a
tool for influencing behavior, but as a philosophy for managing social change [8], in particular, a special
approach to the formation of voluntary and socially desirable consumer behavior [14]. Its key difference
from commercial marketing is the focus on changing the behavior of the target audience for the sake of
public benefit, and the return here is measured not financially, but through social benefits [13].

In the Ukrainian scientific literature, the issues of social marketing in public administration are
studied in the works of such scientists as N. Mazii [15], Z. Buryk and V. Chernyakhivska [6],
K. Romanenko and S. Isaeva [22], who consider it as an innovative tool of the state’s communication
policy. In particular, it is emphasized that social marketing can ensure the implementation of the
principles of openness of power, the formation of social capital and an increase in the level of public
participation in decision-making.

Thus, in modern research, social marketing is considered an innovative management technology
that can ensure not only the effective delivery of state initiatives to citizens, but also the active
involvement of the population in the joint solution of social problems. This determines its significant
importance for the development of a modern system of public administration in Ukraine, focused on
democratic principles, openness and social responsibility.
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3. Problem Statement

The purpose of the study is to reveal the essence of social marketing as an innovative tool of public
administration, to determine its role in the formation of socially oriented state policy and to improve
the mechanisms of interaction between the authorities and the public.

4. Methods and Materials

In the process of the study, an interdisciplinary approach was used, which combines the
methodological principles of public administration, social marketing, communications and sociology,
which made it possible to comprehensively reveal the role of social marketing in the formation of
socially oriented state policy. Systemic and structural-functional analysis is used to identify the
relationships between institutional, communicative and behavioral aspects of social marketing. A
content analysis of scientific sources, regulations and state strategies has been carried out in order to
identify trends and practices of its implementation in the field of public administration. The comparative
method made it possible to summarize the experience of the EU countries and Ukraine on the use of
social marketing to increase social trust and citizens’ participation in managerial decision-making. The
empirical base was formed on the basis of a secondary analysis of sociological and statistical data for
2015-2024, which made it possible to trace the dynamics of public trust and public activity. To specify
the factors of effectiveness of social marketing, expert assessment was used, and to generalize the
results, methods of induction, deduction, modeling and graphic interpretation. The results obtained
confirm that social marketing is an important tool for building trust, partnership between government
and society, and achieving sustainable development goals.

5. Results and Discussion

The analysis of scientific publications proves that social marketing is an effective tool for
improving the efficiency of public administration, focused on satisfying public needs and forming
socially responsible behavior. Its key role is to reorient managerial practices from a directive model to
a communicative-partnership one, where the citizen is not an object of influence, but a co-creator of
policy. Social marketing ensures the legitimacy of managerial decisions, strengthens the population’s
trust in state institutions and contributes to the formation of a positive image of public authorities.

Among the modern theoretical approaches to understanding the role of social marketing in public
administration, three main ones can be distinguished: communication, behavioral and institutional-
managerial (Fig. 1).

—[ Communicative Approach }

«A means of effective interaction between government and society, aiming to increase the
level of citizens' awareness, engagement, and trust.

—[ Behavioral Approach }

*A tool for influencing social behavior, aimed at changes in the spheres of health, security,
ecology, public activity, etc.

—[ Institutional and Managerial Approach }

*A mechanism for forming and implementing socially oriented state policy, based on the
principles of partnership, transparency, and innovation.

Figure 1. Scientific and theoretical interpretation of the essence of social marketing in public
administration
Source: Summarized by the authors based on [4; 5; 11; 12; 16; 17;20; 25].

From the point of view of public administration, social marketing is integrated into management
processes through social communications, educational campaigns, electronic services, mechanisms of
public participation, as well as through the formation of the image of state institutions. Its application
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contributes to the transition from an administrative model of management to a participatory one, in the
center of which are the needs of the citizen.

To ensure the effective integration of social marketing into the practice of public administration,
it is necessary not only to understand its conceptual essence but also to understand the specific
mechanisms of its implementation. The transition to a participatory model of governance requires the
institutionalization of socially oriented tools that ensure interaction between the government and
citizens based on partnership, transparency and trust. In this context, the development and
implementation of mechanisms that combine marketing approaches with administrative, information,
communication and educational tools of public administration is of key importance. They determine the
practical implementation of the principles of social marketing in the activities of public institutions.

The main mechanisms for the introduction of social marketing in the field of public administration
include: communication and information campaigns, network partnerships, digitalization of marketing,
and monitoring of social effects (Fig. 2).

Communication . . . - , L
. . Raising public awareness, changing citizens’ behavior in the areas of
and information .
. health care, ecology, safety, volunteering, etc.
campaigns
Network Uniting government agencies, businesses and public organizations to
partnership implement socially significant initiatives

Activation of social networks, implementation of interactive platforms,
Monitoring of mobile applications and analytical databases (targeting of communications
social effects and feedback from target audiences)

Figure 2. Main mechanisms for the implementation of social marketing in the field of public
administration
Source: Summarized by the authors based on [2; 16; 26].

To illustrate the effectiveness of social marketing in public administration and confirm its impact
on public activity and trust in state institutions, it is advisable to refer to statistical data. Let us consider
the dynamics of indicators of trust in the authorities and citizens’ participation in social initiatives for
the period 2015-2024, which clearly demonstrates a positive trend and confirms that the introduction
of social marketing contributes to the strengthening of partnerships between the government and the
population (Fig. 3). These data allow evaluating the specific results of the application of communication,
educational and interactive tools in public administration processes.

60 53,6 55,1
49,8
50
40 35,8 37,4
31,5
25,7
20.2 22,6
I ‘ I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

3

o

2

o

1
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u Level of trust in government, %
® Share of citizens who participated in social/volunteer initiatives, %
Share of population who consider government open to dialogue, %

Figure 3. Dynamics of indicators of trust in the authorities and participation of citizens of Ukraine
in social initiatives for the period 2015-2024
Source: Summarized by the authors based on [18; 21; 24].
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Data analysis shows that for the period 2015-2024. There is a clear upward trend in the main
indicators related to social marketing in public administration. The level of trust in the authorities
increased from 18.4% to 55.1%, which demonstrates an increase in the legitimacy of state institutions
as a result of communication and education campaigns. At the same time, the activity of citizens in social
and volunteer initiatives is growing (from 12.1% to 37.2%), as well as the share of the population that
considers the authorities open to dialogue (from 14.7% to 45.8%). This confirms the growing role of
social marketing as a tool for the formation of participatory management and strengthening mutual
trust between the government and society. In 2015-2024. There is a steady increase in citizens’ trust in
public authorities and their involvement in social initiatives. This indicates a gradual increase in the
efficiency of state communications and the strengthening of interaction between the authorities and the
public. The most noticeable increase is in 2022-2024. It is explained by the intensification of social
campaigns aimed at supporting national unity, the volunteer movement and mutual assistance under
martial law.

Social marketing contributes to the strengthening of social capital, the growth of public activity,
the increase of trust in the authorities and the legitimacy of their decisions. Its effect is measured not by
economic indicators, but by the level of social cohesion, readiness for collective action and stability of
socio-management systems. Thus, social marketing in the public sector is turning from a communication
tool into an adaptive management mechanism that allows the state to flexibly respond to social
challenges, form new values and support sustainable changes in society.

Social marketing is an effective mechanism for the implementation of socially oriented state
policy, because its strategic goal is not only to inform or persuade, but to transform social values and
behavioral models to achieve the common good. Its key feature is that it aims to change people’s social
behavior through a system of motivation, communication and participation, forming a responsible and
trusting relationship between the state and citizens.

From the standpoint of sustainable development, social marketing plays the role of a platform for
social dialogue and behavioral change. It helps the state promote policies of rational consumption,
environmental consciousness and social inclusion through clear, emotionally appealing messages.
European initiative “Green Deal Communication” [9] uses social marketing to increase the
environmental responsibility of citizens, promotes energy saving, waste sorting and the use of
renewable resources. Through a combination of educational campaigns, interactive platforms and youth
engagement, the initiative contributes to the formation of a culture of sustainable development as an
element of everyday behavior. In Ukraine, the campaign “Clean City Starts with You”, implemented at
the level of local self-government, demonstrates how social marketing contributes to the development
of environmental culture and civic responsibility, combining media communication with real practices
of separate garbage collection and public actions [3; 7]. In the field of increasing social trust, social
marketing strengthens the communication bridge between the authorities and citizens. Thanks to the
principles of transparency, bilateral dialogue and the involvement of communities in joint actions, it
becomes a means of building social capital. In particular, the Ukrainian campaign “Let’s Unite for
Victory”, aimed at maintaining the unity of society under martial law [25]. It is based on positive
narratives, stories of solidarity and mutual assistance that increase trust in state institutions and
strengthen civic identity. The international initiative “Trust in Government” (OECD) demonstrates how
social marketing helps governments form open communication strategies, increase transparency and
create a positive image of the public service [19].

Thus, social marketing in public administration is a tool for humanizing politics that combines
social goals with innovative communication technologies. It contributes not only to the implementation
of state programs, but also to the formation of a new paradigm of interaction between the government
and society, based on trust, partnership and responsibility.

Social marketing in the system of state and local government is a strategic tool for the formation
of a socially oriented policy aimed at increasing social trust, participation of the population in social
processes and ensuring sustainable development. Its peculiarity lies in its ability to transform social
values, motivations and behavioral patterns of citizens, ensuring effective interaction between the
authorities and society. In practice, social marketing is implemented through a set of tools, methods and
technologies that allow state authorities and local governments to inform, attract, motivate and analyze
the behavior of the population (Table 1).
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Table 1. Main tools, methods and technologies of social marketing in the field of public

administration
Category Tool/Method Description and example of application
Communication Media and digital Bulk and targeted messages to inform about programs;
campaigns platforms Example: Facebook Energy Efficiency Campaigns
Branding of social Logos, slogans Formation of a recognizable image of programs; Example:
initiatives “The community is active”

Citizen engagement

Educational and
outreach activities
Analytical and
behavioral tools
Digital technologies

Surveys, participation
platforms, incentives
Trainings, webinars, and
gamification

Sociological research,
beliefs

Mobile applications, web
portals, VR/AR

Public consultations, electronic petitions, bonuses for
active participants; Example: participatory budget
Raising awareness and developing competencies;
Example: Energy efficiency workshops

Study of citizens’ behavior and its delicate influence on it;
Example: Automatically connect to power saving apps
Operational communication and visualization of projects;
Example: interactive portals of participatory budgets

Source: Compiled by the authors.

The integrated application of social marketing tools, methods and technologies allows state
bodies and local governments not only to effectively communicate with citizens, but also to stimulate
active participation in social and environmental initiatives, increase the level of social trust and ensure
the implementation of the principles of sustainable development (Table 2).

Table 2. Ways to integrate social marketing into public administration

Direction Characteristics of the direction
Strategic communication Unified government strategies through offline and online channels; Example:
platforms social networks and web portals to inform about energy efficiency programs

Sociological research, surveys, analysis of social networks for campaign
correction; Example: focus groups for local initiatives
Electronic petitions, participation budget, volunteer initiatives; Example:

Performance monitoring
and evaluation
Citizen engagement and

motivation Encouraging active participants

Integration into sustainable | Formation of environmental and social awareness (in particular, energy
development policies saving campaigns, support for local initiatives)

Digital and innovative Mobile applications, interactive portals, VR/AR; Example: Project
technologies visualization and personalized messages

Source: Compiled by the authors.

The integration of social marketing into public administration ensures systematic, transparent
and effective interaction between the authorities and citizens. The use of strategic communications,
digital technologies, public engagement mechanisms and performance monitoring allows the state not
only to inform citizens, but also to stimulate their active participation, form social norms and behavioral
models that contribute to sustainable development. Social marketing is becoming an integral part of
modern state communication policy, strengthening social trust, legitimacy of decisions and social capital
of society.

6. Conclusions

Social marketing in public administration is a strategic tool for increasing the effectiveness of
public policy focused on the public good, citizens’ trust and strengthening social capital. Its application
combines humanistic values with innovative communication approaches, which is in line with the
principles of openness, participation and accountability of the authorities.

The results of the study prove that the integration of social marketing contributes to the growth
of social trust, civic activity and legitimacy of institutions. Increasing the level of trust in the authorities
and citizens’ participation in social initiatives confirms the effectiveness of communication and
educational campaigns as tools for forming partnerships between the state and society.

The most effective mechanisms are recognized as strategic communication platforms, digital
technologies and network partnerships that ensure the adaptability of management and increase its
social orientation. Social marketing is being transformed from an information tool into a means of social
change that forms responsible behavior, cohesion and sustainability of society.

7
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Thus, the development of social marketing is a key direction of modernization of public

administration in Ukraine, which ensures effective communication between the authorities and citizens,
supports the values of trust and partnership, and contributes to the achievement of sustainable
development goals.
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CraTTs [JocaiiKye mnpouecu i cTpaTeriyHi Hacaifkd KoomepaTUBHOI B3aeMOAIl Mix
3aKJIalaMyd BUILOI OCBiTH, Gi3Hec-cepeJOBHUIIEM Ta BJAJHHUMU iHCTUTYILiSIMH B MeXax
€KOHOMIKM YKpaiHu. MeTa JocJipkeHHs1 nossra€ popMyBaHHI CTpaTeriyHUX HampsMiB
iHHOBalifiHOI Koomepalii 3 MeTOW BHUSBJEHHS UUISAXIiB MOCUJEHHS HalioHaJbHOI
iHHOBaNilHOI cMCTeMHU Ta MiJiBUILleHHsI KOHKYPEHTOCIPOMOXHOCTI KpaiHu. MeToj0/10ri4Ha
6a3a fpgocaifxkeHHs chopMoOBaHa IiHTerpauli€l0 CUCTEMHOro, IHCTUTYLiHHOro Ta
KOMINApPaTUBHOrO MiJXOJiB, 110 J03BOJIMJO KOMIIJIEKCHO BUBUMTH B3a€EMO3B'SI3KM MiX
OCBITOI0, HAYKOI0 Ta iHHOBAaLiIMU. 3aCTOCOBAHO METOAY CTPYKTYPHO-JIOTIYHOI'O aHaJi3y,
KOHTEHT-aHaJli3y HOPMaTHUBHO-NPAaBOBHUX aKTiB VYKpailHM Ta y3araJjbHeHHA [JId
dopMyII0BaHHS KOHLENTYaJIbHUX I0JI0KEHD 11100 CTPaTeriyHoi B3aeMoii cTelkxoiepiB.
OTpuMaHi HayKOBi pe3y/JbTaTH NOKa3a/y, U0 KOHLeNLid «TPUKyTHUKA 3HaHb» BU3HA4aE
CUHepreTUyHy B3aeMozito 3BO sk reHepaTopiB 3HaHb, O0i3Hecy §K MeXaHi3My
KoMepliasizanii Ta BJaagu SAK IHCTUTYLiHHOro KoopAWHATOpa, (GOPMYKYH OCHOBY
HallioHaJ/JbHOI iHHOBaILiMHOI eKkocucTeMU. BuokpeMsieHO KJIIO4YOBI MoJesi Koomepanii -
NOTpiMHY chipasib, akajeMiyHO-iHAycTpiaJibHi NapTHepCTBa, iHHOBALiMHI KJacTepy,
TEXHOMAapPKH Ta perioHa/IbHi xabu, ski 3a0e3ne4yyloTb TpaHCcep TEXHOJIOTIH i PO3BUTOK
BUCOKOTEXHOJIOT{YHOTr0 MiANPUEMHHULTBA. O6IPyHTOBAHO CTpATEriyHi HaNpsIMU PO3BUTKY,
iHHOBaLiliHy JeueHTpasisanito, TpaHchopMmallilo yHIBEPCUTETIB y MiJNPUEMHHUIbKI,
pPO3LIMPEHHS [JiepKaBHO-NPUBATHOTO MNapTHepcTBa Ta LUdpoBi miaTdopMu CHiIbHUX
Jocaifpkenb. [lpakTuyHa LiHHICTE AOC/IKEHHHA MOJIATAE B MOXJIMBOCTI BUKOPHUCTAaHHHA
3aMpoINOHOBAaHUX MOJZieJiel 1 alropuTMiB JAJi1 pO3pPOOKH perioHaJibHUX iHHOBaLiMHUX
cTpaTeriid, yJAOCKOHaJIeHHSI HOPMAaTHMBHO-NPaBOBOI 6asu Ta CTBOPeHHS eQeKTHUBHUX

MexaHi3MiB KoMepuiasizalii HaykoBUX pe3yJsbTaTiB. Pe3yjbTaTH MOXyTb OyTH
iMnsieMeHTOBaHI opraHamu Biaagy, 3BO Ta 6i3Hec-CTpyKTypaMM JJs HOCHJIEHHSA
perioHa/IbHUX €eKOCHMCTeM 1| mTiZiBUINEHHS €eKOHOMiyHOi edeKTHUBHOCTI Koomepauii.

[lepcieKTHBU NMOAAJBIINX JOCIiKEHb NMOB’'sI3aHi 3 eMNipUYHOI OLiHKOI epeKTUBHOCTI
BNpOBa/xkeHHA Smart Specialisation B okpeMUx perioHax YKpaiHu Ta MOHITOPHUHIOM BILJIUBY
NiANPUEMHULIBKUX YHIBEpCUTETIB HA 3pOCTaHHS KiJIbKOCTI clliH-0QiB.

KJ/IFOYOBI CJI0BA
iHHOBallilHa eKocUCTeMa, Koolepalisi, cMapT-cnenjajisanisg, niANPUEMHHULbKI
yHiBEpCUTETH, iHHOBaLilHA JAeleHTpasizalis, TpaHchep TexHOJOTiH, JAepkaBHO-

NNpYBAaTHE NAPpTHEPCTBO, €KOHOMiYHa B3aEMO/is.
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1. Introduction

The development of Ukraine’s innovative economy in the context of war and post-war
transformations is of decisive strategic importance, since it is innovation activity that is able to ensure
the structural reconfiguration of the national economy, increase its resistance to exogenous shocks and
form the basis for long-term economic progress during the reconstruction period. Transformational
phenomena determined by the large-scale destruction of infrastructure facilities, modification of global
production networks, accelerated digital transformation and growing demand for high-tech solutions
necessitate the construction of a new paradigm of economic development based on intellectual
resources, knowledge capital and the capacity of society to generate and commercially implement
innovations. Under such circumstances, the modernization of the institutional architecture, which
regulates the relationships of key actors in the innovation process, becomes especially relevant because
the effectiveness of this interaction directly correlates with the pace of state recovery and its
incorporation into global technological spaces.

The need to intensify cooperation between higher education institutions, the private sector and
government agencies is a prerequisite for the formation of an effective innovation ecosystem, since
these three categories of subjects provide a full-fledged cycle of knowledge transformation - from its
production to implementation in production processes and scaling at the national and international
levels.

2. Literature Review

A systematic review of the scientific discourse demonstrates that the issue of cooperation
between university institutions, the private sector and public bodies occupies a central place in the
study of innovation dynamics. In the scientific works of Podolchak N. et al. [9], Ponomarenko V. et al.
[10], it is emphasized that the interaction of the subjects of the innovation ecosystem determines the
production of new knowledge, technological progress and strengthening of the economic capacity of
territorial entities. Scientists state that universities are increasingly acquiring the status of centers for
generating innovations, while the business environment functions as a leading tool for
commercialization and practical implementation of scientific achievements, and management
structures form an institutional environment for strategic coordination.

Research by Bebko S. [2], Lazarenko Y. [11], Makedon V. et al. [15] focus on the triple helix model,
which conceptualizes innovative development through the prism of the interaction of three institutional
actors - universities, the industrial sector and the state. Alternative scientific research Orzhel O. and
Chankotadze Y. [17], Skyba Y. [21], investigate the functional role of regional innovative cluster
formations and research centers formed around higher education institutes and technological
corporations. Scientists, such as Krupka M. et al. [12], Yashchyshyna I. [23] emphasize the importance
of the concept of reasonable specialization and its impact on the formation of competitive advantages of
territories, as well as highlight the key role of entrepreneurial universities in the transformation of the
higher education system. In general, a critical analysis of the scientific literature confirms the thesis that
the synergistic interaction of educational, scientific, and business spheres is a critical factor in Ukraine’s
innovative progress in the context of global competition.

3. Problem Statement

The purpose of the article is to substantiate the normative, organizational and institutional
foundations for ensuring cooperation in the format of “HEI-business-power” for Ukraine.

4. Methods and Materials
The methodological basis of the study is designed based on the integrated application of systemic,
institutional, and comparative approaches, which enables the examination of the multifaceted

relationship between higher education institutions, the private sector, and government agencies in the
context of building a national innovation ecosystem. The methods of structural and logical analysis for

12



Androshchuk, 1., Horpynchenko, M., Lysenko, Ya., Social Development:
Romanchuk, 0., & Ptashko, P. Economic and Legal Issues No. 11 (2025)

the identification of intra-system and intersectoral relationships in the three-tier model “education -
science - innovation”, as well as the method of generalization to formulate conceptual provisions for
strategic cooperation, have been implemented. The involvement of content analysis of legislative and
regulatory acts made it possible to establish regulatory characteristics of the functioning of the
innovation system; at the same time, a comparative analysis of international partnership models
contributed to the identification of relevant practices suitable for implementation in the Ukrainian
context.

5. Results and Discussion

The concept of the “knowledge triangle”, which integrates education, science and innovation into
a single dynamic system for creating and disseminating new knowledge, is defined by us as a
fundamental reference point for countries seeking to gain a sustainable position in the global economy.
It is in Ukrainian realities that it acquires special significance, as it determines the logic of interaction
between key stakeholders capable of ensuring national competitiveness through the systemic
transformation of knowledge production modes, their practical application and dissemination in the
context of continuous technological changes. The above concept assumes that each of the three elements
- education, science and innovation, cannot function autonomously, but can be in a constant mutual
exchange of resources, results and competencies, at the same time forming a synergistic model in which
the development of one segment determines the intensity of development of the rest. Moreover, this
dependence is especially noticeable in national innovation systems, where the uneven development of
at least one component leads to chain dysfunctions in the entire system.

Within the framework of this concept, higher education institutions form the intellectual core of
society, because they create new knowledge, produce scientific results, provide training of specialists
with research and innovation competencies, and fulfill an important social mission - support for the
cultural, technological and economic development of the country. This part is provided through the
modernization of educational programs, the integration of the latest scientific results into the
educational process and active participation in the formation of regional innovation ecosystems.
Business in this triangle plays a critical role as a “mechanism for the materialization of knowledge”, since
it is enterprises/companies that have the opportunity and technological base to transform scientific
developments into products, services and technologies that form the innovative potential of the national
economy. The entrepreneurial sector is a source of demand for applied scientific results and
competencies, only it forms technological challenges with which HEIs and scientific institutions must
cooperate and adapt their research areas [6]. Business provides commercialization processes that
determine the viability of innovations, because without an effective mechanism of market
implementation, even the most promising scientific discoveries remain unrealized, which is especially
important for Ukraine, where the indicators of commercialization of research are still low compared to
the world’s leading innovative economies within the framework of economic interaction.

Accordingly, the state plays the role of an institutional coordinator capable of harmonizing the
interests of universities, business and society through the development of policies, regulations, support
programs and financial instruments that stimulate cooperation, development of R&D infrastructure,
modernization of the educational sector and integration of Ukrainian innovative institutions into the
global scientific space. The Law of Ukraine “On Innovation Activity” is a basic document that prescribes
the legal foundations of the innovation system of the state, defines the concept of innovation, innovative
product, innovation project, its life cycle, mechanisms of state support and economic stimulation, and
also creates a regulatory basis for organizing interaction between subjects of innovation activity, among
which higher education institutions and scientific institutions occupy an important place [7]. The Law
not only enshrines the principles of state policy in the field of innovation, but also promotes the
integration of science and production, as it establishes legal mechanisms for financing innovation
projects, provides an opportunity to create special innovation structures and defines forms of state
support, including tax incentives, investment grants, subsidies and targeted lending [14]. The law also
forms legal conditions for the development of partnerships between business, higher education
institutions and public authorities, as it provides for joint financing of projects, pooling of material and
intellectual resources, integration of educational programs and research infrastructure. In addition, the
processes of stimulating the commercialization of scientific research results, as well as the development
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of knowledge-intensive entrepreneurship, which is an important element of the national innovative
economy, are provided.

The Law of Ukraine “On Scientific and Scientific-Technical Activities” complements innovation
legislation, as it regulates the status of science in Ukraine, determines the principles of organization of
scientific activity, establishes the rights and obligations of scientists, sets the rules for the functioning of
scientific institutions, and also forms an institutional mechanism of state policy in the field of science
and technology. Within the framework of the law, the role of higher education institutions is defined as
leading subjects of scientific activity, capable of ensuring the generation of new knowledge, the
development of scientific schools, the training of researchers and scientific and pedagogical personnel,
as well as creating conditions for the integration of science with production through joint research and
projects [8]. The Law enshrines the principle of autonomy of scientific entities, defines the system of
financing science (basic, competitive, grant), establishes mechanisms for the integration of Ukrainian
science into the European Research Area and sets the legal framework for the creation of innovative
structures based on universities, which contributes to the development of the technology transfer
system, commercialization of research results and the formation of partnerships with business.

Another basis of regulatory and legal support is the Law of Ukraine “On Higher Education”, which
contains provisions on the legal, organizational and financial principles of the functioning of
universities, establishes the principles of autonomy, academic freedom, institutional responsibility and
guarantees of the quality of education, and also determines the place of universities in the national
innovation system. The Law forms the basis for the creation of scientific collaborations based on higher
education institutions, regulates the issues of joint use of property, joint research, conclusion of
partnership agreements with enterprises, and also defines the mechanisms of dual education that
contribute to the integration of business into personnel training and modernization of educational
programs. This law also outlines the rights of higher education institutions to create startups, economic
structures and innovative enterprises, which determines the principles for them to participate in the
commercialization of research results and be active participants in economic activity in innovation
sectors [18].

The Strategy for Innovative Development of Ukraine complements these provisions, as it details
the mechanisms for the functioning of the innovation system, defines the institutional architecture of
innovation support, from incentives for scientific research to the development of startup infrastructure,
and forms a list of policy instruments that will be aimed at the development of innovation activities,
including financial incentives, regulatory support for innovation clusters, public administration reform
in the field of science and technology, as well as development of the legal system of intellectual property
protection. The strategy provides for strengthening the role of universities as centers of innovative
development, creating a network of regional innovation platforms, supporting academic and industrial
partnerships, and developing joint research projects based on business needs (Fig. 1).

The mechanisms and models of cooperation of these participants form a complex multi-level
system of interaction, which is based on the permanent exchange of knowledge, resources and
management decisions. For these reasons, academic-industrial partnerships are an element of this
system, as they provide not only technology transfer, but also the formation of an environment for
innovative creativity, commercialization of research and development of high-tech entrepreneurship.
Joint research projects developed in the format of a partnership between universities and enterprises
can combine academic potential with applied production needs, and cooperation often takes place in
areas where the country feels the greatest need for innovation: materials science, mechanical
engineering, biotechnology, IT sector, energy and agro-industrial complex, etc. University scientists
offer methodological depth, access to laboratory facilities and basic research, while business provides
opportunities for practical validation, prototype testing, scaling of technological solutions, and market
entry, which turns such projects into an effective mechanism for accelerated innovation dynamics [2].

Such partnerships become quite effective in the format of innovation laboratories and R&D
centers, which are created at higher education institutions with the participation of industrial partners
and act as platforms for experimental research, development of high-tech products and applied testing
necessary for the transformation of scientific hypotheses into commercial innovation. In Ukrainian
realities, such centers are not only platforms for scientific developments, but also centers for the
formation of a culture of innovative thinking and entrepreneurial competencies among students and
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young scientists, which makes it possible to build a natural chain “education, — research, — startup —
production” [1].
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Figure 1. Level Processes of Strategic Cooperation of Higher Education Institutions, Business and
Government in the Context of the Formation of an Innovation Ecosystem
Source: Developed by the authors.

Quite indicative for Ukraine are the examples of duets “university — industrial enterprise”, where
the practice of cooperation is based on the long-term interests of both parties. Thus, the partnership
between the higher education institution “KPI. Igor Sikorsky” and aviation and defense enterprises is
aimed at joint research in the fields of aerospace technology, unmanned systems, composite materials
and digital technologies, which allows combining academic basic research with applied engineering
developments and the creation of serial technological solutions. Lviv Polytechnic actively cooperates
with IT companies and industrial enterprises in the fields of automation, robotics and electronics,
creating joint educational programs where students work on real production tasks. Kharkiv National
University of Radio Electronics already has partnerships with companies in the telecommunications
sector, combining training, research and practical developments in the field of communication
technologies, artificial intelligence and cybersecurity [9].
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In addition to academic-industrial partnerships, another plane of cooperation is being built -
regional innovation ecosystems. They are formed through a set of tools to support innovation activities,
coordinated by both state institutions and local communities. Industrial parks and technology parks are
able to take on the role of ensuring the development of these ecosystems, as they create infrastructural
conditions for the location of high-tech enterprises, conducting experimental research, organizing
production lines and attracting investments to the region. An industrial park does not function only as
an area with certain technical capabilities, instead it turns into an environment where enterprises
interact with universities, research centers, investors and authorities, which provides a multiplier effect
on the development of the local economy. Techno parks, in turn, have a greater innovation orientation,
because they concentrate scientific laboratories, startup incubators, technology transfer centers and
business offices, which allows you to carry out a full cycle of innovations - from an idea to a commercial
product.

Techno hubs, in particular in the fields of digital technologies, biomedicine, aggrotech or robotics,
form local networks of innovative actors, where universities, enterprises and local administrations work
to solve common regional problems, including increasing the technological capacity of enterprises,
developing human resources and creating new jobs in high-tech industries. An example is the initiative
to develop innovation spaces in Lviv, Kyiv, Kharkiv, or Dnipro, where techno hubs act as centers of urban
innovation policy and platforms for cooperation between startups, universities, and real business [19,
p. 127-128].

The coordinating function in regional innovation ecosystems is performed by local governments,
as they create regulatory, infrastructure and financial conditions for the development of
entrepreneurship, attracting investments, implementing innovative solutions in the field of urban
governance, as well as initiating cooperation programs with universities related to the development of
Smart City, digitalization of utilities, energy efficiency, environmental monitoring and mobility. Local
communities become active customers of innovations, contributing to the creation of local markets for
high-tech products and creating a favorable environment for cooperation between the academic sector
and business, as well as ensuring the long-term sustainability of innovation ecosystems, since support
from the authorities reduces risks for investors and stimulates the development of enterprises [3, p. 15].

Clusters that unite enterprises, higher education institutions and research institutions on an
industry or technological basis also play a system-forming role, as they optimize information exchange
processes, accelerate knowledge transfer, and jointly solve the problems of technological gaps. In
Ukraine, IT clusters are developing quite dynamically, which form an environment of high cooperation
between higher education institutions, development companies and local authorities, which stimulates
the creation of innovative infrastructure, the implementation of educational programs with a practical
component, and the launch of startups (Table 1) [20]

Table 1. Models of Innovative Interaction of Higher Education Institutions, Business
Environment and Government

Constant exchange of . . Ordering applied Knowledge
Triple Helix knowledge, resources Strategic plann_1 ngand research, co- generation, training,
grant funding . .
and personnel financing technology transfer
Academic- Long-term contracts for Tax Benefits and Investing in R&D, Scientific leadership,
industrial joint research and Government Support providing production laboratory facilities,
partnerships development Programs sites student engagement
Innovation Territorial Formation of the Joint investment in Scientific and
clusters concentration of actors | regulatory framework of | shared infrastructure | methodological center,
of the same or related the cluster, training of specialists
industries infrastructure subsidies for the needs of the
cluster
Technoparks Physical infrastructure Preferential tax regime Lease of premises, Park management,
and science at or near the HEI for residents, co- creation of startup incubation,
parks financing of subsidiaries technology transfer
construction
Regional Multifunctional Municipal Funding and Mentoring, venture Coordination of
Innovation platforms for startups, Regulatory Easing investment, pilot educational and
Hubs laboratories and projects scientific activities,
business incubators interdisciplinary
laboratories

Source: Systematized by the authors according to the data given in [4; 16].
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The formation of perspective and strategic directions for the development of the subject economy
may involve a deeper restructuring of the logic of interaction between key stakeholders of the
innovation economy. Because it is their concerted actions that create the prerequisites for the
development of high-tech sectors, attracting investments, increasing labor productivity, strengthening
scientific potential and forming the state’s competitive position in global markets, scaling innovations
and creating stable mechanisms of economic growth (Fig. 2).

[ Formation of strategic directions of cooperation between higher education ]

| |
: I::> Identification and classification of key factors influencing the effectiveness of :
1 cooperation 1
: I Group of :
I Managerial Identification of sources of potential barriers and opportunities in joint |,
: Strategic Tasks educational, scientific and innovative projects :
: “; the Fle.ld of Study of the dynamics of the relationship between scientific developments of higher :
| nn0vat1.on education institutions, business needs and priorities of innovative development of |
I Interaction "
| the country )
: I::> Choice of methods for analysis, evaluation and monitoring of the effectiveness of :
: cooperative processes :
e J £ _______________ i L ________ !
] !
| Ensuring the coordination of actions of all stakeholders in the process of |
: developing and implementing joint projects in the field of innovation, R&D and | 1
| |:> technology transfer :
: IL Group of I
| Strategic Tasks Control over the implementation of measures aimed at increasing the level of :
| of Innovative commercialization of scientific results and reducing the risks of unsuccessful |,
: Development |:> innovative solutions :
! !
! f‘> Forecasting organizational, technological and market changes that may affect the :
: effectiveness of university-business interaction :
: I

|

: I1L. Group of 3.1 Application of operational measures to adjust strategic cooperation plans
I coordination taking into account new challenges, changes in the regulatory environment and
| tasks in the the results of innovative projects.

: partnership 3.2. Prevention of negative consequences and minimization of risks associated
1 system with the implementation of joint programs and investment initiatives between
1 higher education institutions, business and government.

|

Figure 2. Structural model of formation of strategic tasks of interaction between HEIs, business
structures and public authorities
Source: Developed by the authors.

In this vein, the implementation of the Smart Specialization (S3) concept, which enables the
regions of Ukraine to identify their own technological and economic niches, is gaining weight. Within
their framework, they can achieve the greatest innovative efficiency, which reorients fragmented
innovation initiatives to systematically organized strategic platforms that are aimed at solving specific
regional problems and using local advantages. Smart Specialization involves the involvement of a wide
range of stakeholders: representatives of business, universities, technology parks, incubators,
professional communities and government agencies, in the process of entrepreneurial discovery, within
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which participants collectively identify technological areas that can ensure the growth of the region. In
Ukrainian conditions, S3 is already proving itself as a tool that is really able to direct regional policy to
those industry dominants where there is a real potential for a high-tech breakthrough: from
agrobiotechnology in the central regions to aerospace and engineering technologies in the east, from IT
and medical innovations in the west to logistics and innovation clusters in the southern regions [5, p.
10; 11].

Innovation decentralization as a strategic direction complements Smart Specialization, as it
strengthens the capacity of local communities to independently form innovative strategies, manage
resources and implement development policies in accordance with identified competitive niches, which
creates a new level of autonomy for regions in terms of stimulating the innovation environment.
Decentralization contributes to the emergence of local institutions — from public development funds to
local technology parks, which will be able to promptly respond to the needs of enterprises and
universities, create programs to support startups, and develop technological infrastructure. The
expansion of the powers of local self-government bodies in innovation policy allows developing those
areas that are most relevant to the local labor market and the economic structure of the community,
creating conditions for greater involvement of universities in regional planning and implementation of
innovation initiatives [12].

Against this background, the transformation of HEIs into “entrepreneurial universities” is of key
importance, since it is the entrepreneurial university that becomes an institution capable of integrating
academic, research and entrepreneurial functions into a single system that produces new technologies,
promotes the commercialization of knowledge, forms startups, supports innovative entrepreneurship
and creates human resources for strategically important sectors of the economy. An entrepreneurial
university is not only a structure that creates startups or has a business incubator, but is an institution
of anew type, based on the ability to create innovations through interaction with business and the state,
as well as the ability to transform educational programs in such a way that they correspond to the
dynamics of technological markets and global trends in the field of digitalization [22].

The creation of university hubs that bring together laboratories, research centers, business
incubators, technology transfer centers and educational platforms allows for a continuous cycle of
innovation activities, in which ideas arising from the educational or scientific process can be quickly
transformed into prototypes, research projects or startups, and then scaled with the participation of
business partners. These types of hubs play the role of multifunctional innovation centers in which
students, teachers, entrepreneurs, investors and government officials interact in a common space, which
contributes to the formation of a culture of interdisciplinarity, the development of technological
entrepreneurship and the creation of an environment in which innovations become not an accidental
product of individual efforts, but a natural result of systematic cooperation. University hubs also allow
for the creation of network innovation platforms between different regions of Ukraine, deepening the
integration of educational and scientific institutions into joint innovation projects, which strengthens
the nationwide innovation system.

Cooperation incentives are a condition for supporting these processes, as they create economic
incentives for enterprises and universities to be more actively involved in innovation activities, invest
in high-tech projects, develop R&D infrastructure and participate in joint research (Table 2).

Public-private partnership (PPP) mechanisms are the next element of stimulating cooperation, as
they allow combining the resources of the state, universities and business to implement large innovative
projects, create infrastructure and implement technological solutions that require significant
investments. PPPs can be used to create laboratory complexes, technology parks, centers for the
collective use of scientific equipment, innovative campuses and research factories that provide
universities and enterprises with access to infrastructure that they could not build on their own. Within
the framework of PPP, joint educational and scientific programs can be implemented that train
specialists for specific sectors of the economy, as well as dual education projects that help students
acquire practical skills directly at enterprises [3, p. 15].

State grants and competitions for joint projects complement these tools, as they allow you to
support exactly those areas in which the synergy between science, education and business can provide
the maximum socio-economic effect. Grant support is aimed at stimulating interdisciplinary research,
developing R&D teams, supporting startups, modernizing scientific laboratories, introducing
technologies into production and creating innovative products that increase the competitiveness of
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Ukrainian companies. In addition, competitions for joint projects allow universities to expand
cooperation with enterprises and regional authorities, creating conditions for the formation of long-
term partnerships.

Table 2. Prospects and Strategic Directions for the Development of Cooperation Between HEIs,
Business Entities and Government Institutions

Strategic direction | Key Implementation Main stakeholders- Projected economic Priority time
Tool initiators effect horizon
Smart Entrepreneurial Regional councils, higher Concentration of 2025-2030
Specialisation opening of priority education institutions, resources on 3-5 strong
(S3) niches in the region business associations sectors of the region
Transformation Creation of technology | Ministry of Education and | Growth in the number of 2025-2028
into transfer centers and Science, Rectorate of university spin-offs by
entrepreneurial startup studios Higher Education 150-200% by 2030
universities Institutions, Venture
Funds
Innovative Transfer of powers of Amalgamated territorial Increase in regional GDP 2026-2032
decentralization local self-government communities, regional at the expense of high-
bodies regarding state administrations tech sectors by 8-12%
innovation funds and
benefits
Development of PPP for the Cabinet of Ministers, Creation of 15-20 new 2027-2035
public-private construction of EBRD/EIB, large large R&D facilities by
partnerships in research campuses and corporations 2035
large laboratory complexes
infrastructure
Digital platforms Unified national Ministry of Digital Reduction of time from 2025-2029
for collaborative | application platform for | Transformation, Ministry | idea to prototype by 40-
research and joint projects and IP of Education and Science, 60%, increase in
transfer marketplace IT companies patenting by 100%

Source: Developed by the authors.

Together, these areas determine the strategic path of development of the Ukrainian innovation
ecosystem, in which universities, business and government form an integrated system capable of
generating, scaling and commercializing innovations, ensuring the development of high-tech industries
and strengthening Ukraine’s competitive position in the context of global economic competition.

6. Conclusions

The analysis shows that the effectiveness of the national innovation system is determined by the
level of coordination of interaction between higher education institutions, the private sector and state
structures. It has been established that the three-tier model “education - science - innovation” forms
the foundation for sustainable economic progress, the formation of technological independence and the
strengthening of the state’s competitive position at the global level. The analysis of the legislative
framework of Ukraine demonstrates the existence of a legal basis for the implementation of knowledge
and technologies in production processes, at the same time the need to strengthen institutional
coordination between stakeholders through the improvement of financial mechanisms, creation of
incentives for the commercialization of scientific results and the development of innovation
infrastructure has been identified.

The results of the study confirm that academic and industrial alliances, innovative cluster
formations, technology parks, regional centers and other configurations of cooperation function as
defining structural elements that contribute to technology transfer, the formation of high-tech
entrepreneurship, the activation of innovative activities of the business environment and the growth of
human capital. It has been established that universities acquire the status of central institutions of the
innovation ecosystem, implementing the functions of knowledge production, training qualified
personnel, initiating startup projects and providing scientific and technological support to sectors of the
economy that need technological updating. It is argued that the synergy of resources of higher education
institutions, entrepreneurial structures and government institutions makes it possible to form new
value chains, intensify the commercialization of scientific developments and increase the productivity
of economic processes.
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It has been determined that the strategic vectors of cooperation development - the concept of

smart specialization, innovative decentralization, transformation of universities into entrepreneurial
structures, development of public-private partnership and introduction of digital platforms for
collective research - form an updated architectonic model of innovative development of Ukraine, aimed
at concentrating resources, diversifying technological specializations and increasing the effectiveness
of regional innovation ecosystems. It is substantiated that the implementation of these areas provides
not only stimulation of research activity, but also the creation of stable mechanisms of
commercialization, mobilization of investment resources and the formation of technologically capable
territories.
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ARTICLE INFO ABSTRACT

Research Article Cost control is of particular importance in modern market conditions, as the effective

regulation of expenditure activities directly impacts product cost, the enterprise’s

DOL: financial results, and its capacity for innovative development. Currently, Ukraine
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virtually lacks a holistic and systematic cost control model that defines corporate policy
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for rationalizingresource-intensive activities. The researchaimis to study the theoretical

and methodological foundations of cost management for the production of building
materials. The scientific article defines the key organizational conditions for the
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production of building materials. It outlines the main elements of the production cost

@ @ @ control system, which include: cost regulation, strategic cost forecasting, integrated

resource planning (ERP), adaptive resource normalization, operational economic
This is an open analysis, process-oriented costing, deviation control and real-time response, cost
access journal and optimization, cost auditing, feedback, and corrective management. The analytical

all published articles elementsofthe costmanagementsystem duringthe production of building materials are
are licensed under a  presented as follows: cost forecasting and planning; cost normalization; cost calculation;

Creative Commons cost accounting; cost and cost price analysis; and control and regulation of the cost
Attribution— management process. Cost accounting is carried out in accordance with a defined
NonCommercial 4.0  nomenclature of cost items, within which the accumulation and allocation of costs by
International costing objects are reflected. Particular attention is paid to the precise determination of
(CCBY-NC4.0) the actual cost price of products based on classification approaches (by economic

content, cost items, place of occurrence, etc.), which is critically important for

OPEN ACCESS construction-profile enterprises. The methodological essence of the cost management
system lies in forming a comprehensive mechanism for integrating the processes of
supply, consumption, control, and regulation of resource flows in accordance with
established strategic and tactical objectives. The key characteristics of such a system are
purposefulness, flexibility, adaptability, manageability, and the ability to transform
under the influence of external and internal factors.
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KoHTposib BUTpAT HabyBa€ 0COGIMBOI Baru B YMOBaX Cy4YaCHUX PUHKOBHUX BiJJHOCHUH,
OCKiIbKU epeKTUBHE PeryJiloBaHHs BUTPATHOI AisiIbHOCTi 6e31mocepeHbO BIJIMBAE HA
cobiBapricTb npoaykKiii, piHaHCOBI pe3yibTaTH NiIIPUEMCTBA Ta MOTO iHHOBAIi HHUN
po3BuTOK. Ha cydyacHoMy eTamni B YKpaiHi NpakTU4YHO BiJACYTHA LiiJicHA I cuCcTeMHa
MO/ieJlb KOHTPOJIIO BUTPAT, 1110 BU3HAYa/1a 6 MoJIiTUKY KOMIaHiHl 100 parjioHasi3arii
pecypco3aTpaTHol AifsibHOCTI. MeTow [JocC/ipkeHH € BHUBYEHHSI TeOpPeTHKO-
METO/0/IOT{YHUX OCHOB yIpaBJiHHA BUTpaTaMU Ha BHUPOOHUITBO Oy/[iBesbHHX
MaTepiaJiB. ¥ HayKOBil cTaTTi BU3HAYEHO K/JIIOYOBi YMOBU opranisariii BUpoOHHUI[TBA
OyfiBeJbHUX MaTepiasiB. HaBeJeHO OCHOBHiI eJieMEHTH CHUCTEMH KOHTPOJIIO
BUPOOHWYMX BUTpAT, IO BKJIKYAKTb: PpEryjloBaHHs BHUTpPAT, CTpaTeriuHe
NpPOrHO3yBaHHS BUTpAT, iHTerpoBaHe InJaHyBaHHs pecypciB (ERP), aganTuBHe
HOpPMyBaHHs pecypciB, onepaLiiHUN eKOHOMIYHUH aHasi3, NMPOLeCHO-OpiEHTOBaHe
KaJIbKYJIIOBaHHS, KOHTPOJIb BiZJIXUJIeHb | pearyBaHHA B peaJIbHOMY 4aci, ONITUMi3aLlis
BUTpAT, ayJUT BUTPAT, 3BOPOTHUI 3B’I30K Ta KOpekliiiHe ymnpaBJiHHsS. HaBegeHo
aHWIITUYHI eJleMeHTH CUCTEeMU YIpPaBJiHHA BUTpaTaMUd B XoJi BHPOOHUIITBA
OyaiBesbHUX MaTepiaiB, a caMe: MPOrHO3yBaHHs i IJIaHYBaHHS BUTPAT; HOPMYBaHH:A
BUTPAT; KaJIbKyJI0OBaHHS COGiBapTOCTi; 06JIiK BUTPAT; aHa/Ii3 BUTpAT i cobiBapToCTi;
KOHTpPOJIb 1 peryJyiloBaHHsl MNpouecy ynpaBJjiHHA BuTpatamu. OO6Jik BUTpaT
3iMCHIOETHCS BiIMOBIIHO 10 BU3HAYEHOI HOMEHKJIATYPU KaJlbKyJIALINHUX CTaTel, y
Mexax Kol BifOOpaKAETbCS HAKONMHYEHHS Ta PO3MOAIJM BHUTpPAT 3a 06 €KTaMU
Ka/lbKyaoBaHHs. OcoGJMBY yBary npujiJieHO TOYHOMY BH3HA4YeHHIO (aKTHYHOI
cob6iBaprocTi mpoayknii Ha ocHOBi kyacuikaniiHux niagxoxiB (3a eKOHOMIYHUM
3MiCTOM, CTaTTSIMM Ka/lbKyJsALil, MiceM BUHUKHEHHSl TOLIO0), IO € KPUTHUYHO
BAXJIMBUM [JJs MiANPUEMCTB OyAiBesbHOro mnpodinw. MeTojosoriuva CyTHiCTh
CHUCTeMHU YN paBJ/iHHSA BUTPAaTaMM NOJsAra€ y popMyBaHHI KOMIJIEKCHOTO MeXaHi3My
IHTerpauii npoueciB MoCTa4aHHA, CII0KUBAHHA, KOHTPOJIIO | peryJiloBaHHs peCypCHUX
MIOTOKIB BiATTOBIZIHO 10 BCTAHOBJIEHUX CTPAaTeriYHUX | TaKTUYHUX 3aBaHb. Kito4oBUMU
XapaKTEepUCTUKAMHU TaKOl CHUCTEMHU BHCTYNAIOTh LiJeCIPAMOBAHICTb, THYYKIiCTB,
QA TUBHICTb, KEPOBAHICTh, @ TAKOX 3JaTHICTb A0 TpaHcdopmauil miJ; BIJIHUBOM
30BHIIIIHIX Ta BHYTPilHIX ¢paKTOpiB.

K/IIOYOBI CJI0BA

BUTPATH, yIPaBJiHHA BUTPATaMHu, 00J1iK BUTPAT, Oy AiBHULITBO, Oy AiBesbHI MaTepianu.
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1. Introduction

In the current market environment, cost control acquires paramount importance, as the effective
regulation of expenditure activities directly impacts the product’s cost price, the enterprise’s financial
results, and its potential for innovative development. This is particularly relevant for the production of
building materials, which is characterized by high resource intensity, a significant proportion of material
costs in the cost price structure, and the need for rapid response to price instability in raw materials and
energy carriers. Cost control is a dynamic and multi-component management process that integrates a
complex of measures aimed at achieving the enterprise’s strategic and operational economic goals. This
process is not limited merely to cost reduction but encompasses the entire spectrum of control tools
that ensure effective cost management in real-time.

The relevance of the study is amplified by the fact that in contemporary Ukraine, amidst the
recovery and development of the construction industry, a holistic and systematic model of production
cost control is virtually absent, which would ensure the rationalization of resource-intensive activities
specifically within this sector. Therefore, there is an urgent need to develop and theoretically
substantiate methodological foundations capable of ensuring the integration of strategic forecasting,
adaptive normalization, and process-oriented costing.

2. Literature Review

Effective cost management is a critical factor for ensuring the competitiveness and financial
stability of enterprises, particularly in the production of building materials, where pricing policy and
production resource intensity play a decisive role. The need for rational resource utilization and the
continuous search for ways to optimize cost price amidst inflationary pressure and market uncertainty
requires an in-depth study of theoretical and methodological developments. The presented literature
review reflects the evolution of scientific views on cost management, spanning from integrated
accounting systems to modern models oriented towards the product life cycle and production
processes.

R. Kaplan and R. Cooper (1998) examine the concept of integrated cost management systems,
particularly Activity-Based Costing (ABC) [1]. The authors explain how to account for costs more
accurately and improve profitability, providing examples of implementing modern costing systems in
enterprises.

The work of L. Koskela (2000) lays the theoretical groundwork by exploring production theory
and its application in construction [2]. The identified production principles, notably the concepts of Lean
Construction, are key to developing a methodology for managing costs in the manufacturing of building
materials. This allows for the optimization of production processes, the minimization of resource and
raw material losses, and increased efficiency.

[. Davydov (2001) analyzes the role of cost management in increasing enterprise operational
efficiency [3]. The author emphasizes the importance of optimizing cost processes in contemporary
conditions, reviewing methods for cost reduction and providing recommendations for improving
financial results.

0. Krushelnytska (2008) studies the effective management of an enterprise’s material resources
[4]. The methods for planning, normalization, and control of material flows are considered. The author
focuses attention on minimizing costs associated with supplying resources to production.

The research by M. Hanid (2014) uses the Design Science Research approach to develop
conceptual solutions aimed at improving cost management in construction [5]. These solutions can be
adapted to create new effective models for controlling production costs related to raw materials, energy,
and labor in building materials manufacturing.

The work of A. Ashworth and S. Perera (2015) present the basic knowledge and methodologies
for conducting building cost studies [6]. These approaches are fundamental for accurate planning and
control of costs for the procurement and use of building materials within the total construction cost
structure. Understanding these principles is essential for developing a methodology for managing
production costs.
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R. Antunes and V. Gonzalez (2015) develop a theoretical foundation for a production model in
construction [7]. This framework is important for identifying and systematizing all production
processes involved in manufacturing building materials. A structured approach to production modeling
directly impacts the accuracy of accounting and the effectiveness of cost management.

A. Kazaz et al. (2016) propose a methodology, oriented towards building materials, for solving
time-cost-quality trade-off problems [8]. This approach is critically important for managing materials
production costs, as it allows for finding the optimal balance between the product’s cost price and the
necessary technical characteristics.

The study by N. Bozgulova et al. (2019) focuses on calculation methods applied to cost
management in the construction industry [9]. The authors examine specific methodologies that can be
implemented directly in the production of building materials, ensuring precise accounting and control
of their cost price formation.

K. Mamonov and V. Troian (2019) analyze theoretical and methodological approaches to brand
assessment of construction enterprises [10]. Although the work does not directly address production
costs, it highlights the importance of intangible assets, which influence the market value of building
materials and the overall economic effectiveness of enterprise cost management.

[. Markina et al. (2020) investigate theoretical approaches to enterprise cost management [11].
The authors analyze modern models, principles, and factors influencing the cost mechanism,
considering the importance of rational cost management in a competitive environment.

L. Gerasimova (2020) focuses on improving cost management in the construction industry from a
methodological perspective [12]. The work suggests specific ways to enhance existing methods, which
is crucial for developing effective theoretical and methodological foundations for cost management,
helping to improve the economic justification of production management decisions.

S. Uvarova et al. (2023) examine the methodology and practice of cost forecasting for building
materials under conditions of uncertainty [13]. The research results are important for including
elements of strategic planning and risk management in the methodological foundations of production
cost control, ensuring enterprise sustainability in an unstable market.

J. Smetankova et al. (2024) explore the theoretical foundations and impact of technological
progress on the Life Cycle Costing (LCC) of buildings [14]. This approach is key to forming management
decisions in the materials production sector, shifting the focus from initial costs to the overall economic
efficiency of the product throughout its service life.

Despite significant scientific achievements in cost management and its integration into the
construction industry, most studies emphasize general models (ABC, LCC) and Lean Construction
principles, often overlooking the creation of a holistic and systematic cost control model adapted to the
specifics of Ukrainian building materials production. In particular, issues of cost price formation in
contemporary conditions and the comprehensive functional provision of control in both preventive and
operational modes of influence on production activity remain insufficiently researched, which is critical
for correcting deviations from planned parameters. In fact, a clear system for managing the cost
optimization process is still absent in Ukraine, complicating the implementation of effective cost policy
under increasing inflationary pressure. Thus, the task of developing theoretical and methodological
foundations that integrate strategic forecasting, adaptive normalization, and process-oriented costing
into a single mechanism for improving enterprise economic efficiency remains relevant.

3. Problem Statement

The study aims to examine the theoretical and methodological foundations of cost management
for the production of building materials. To achieve this goal, it is necessary to analyze the main
theoretical provisions and systematize the analytical elements ofthe cost management system. This will
allow for the formation of a holistic and systematic cost control model for rationalizing the resource-
intensive activities of building materials producers.

4. Methods and Materials

The following scientific methods were used in the research: analysis and synthesis to study the
cost components in building materials production and to generalize theoretical approaches to their
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management; abstraction and generalization to highlight the essential characteristics of the cost
management process and formulate theoretical and methodological provisions; comparative analysis to
assess the differences in cost management approaches across various enterprises in the building
materials industry and identify the most effective practices; a systemic approach to ensure a
comprehensive view of the cost management system as an interconnected set of production process
elements; structural-logical method to build a logical scheme of cost management and determine the
place ofeach element in the overall system; and the expert evaluation method to identify the key factors
influencing cost formation and assess the effectiveness of management decisions.

5. Results and Discussion

The key challenge in cost control lies not so much in the absolute accuracy of determining the
product’s cost price, but in understanding the mechanisms of its formation, and in ensuring control
functions in both preventive and operational modes of influence on the enterprise’s production activity,
aiming to correct deviations from planned parameters. Domestic cost management practice during
Ukraine’s independence faced significant difficulties due to insufficient attention to cost price formation,
which negatively affected the methodology of planning, accounting, and analysis of production costs. As
a result, scientific and technical developments created in previous periods were lost, significantly
limiting the competitiveness of national enterprises [15].

Production costs serve simultaneously as both an object and a subject of management in the
enterprise economy at the micro-level, being an integral part of management accounting. However, at
the current stage in Ukraine, a holistic and systematic cost control model is virtually absent, which
would determine corporate policy for rationalizing resource-intensive activities. It should be noted that
the lack of a clear system for managing the cost reduction process complicates the implementation of
an effective cost policy. Increasing inflationary pressure only exacerbates this problem, as the primary
source of company profit is often associated with raising selling prices rather than optimizing
production costs.

Modern production operates under multifaceted constraints, determined by the psychological
characteristics of employees, the level of scientific and technical innovation implementation, and the
quality and quantity of labor resources and the enterprise’s material and technical base. To achieve
productivity goals, a comprehensive analysis of the economic efficiency of the enterprise’s operations is
necessary, including the evaluation of each structural unit’s activities. Such analysis is implemented
through a control system that covers the quality, productivity, and profitability of various types of
products [1].

The effectiveness of enterprise management largely depends on the organization and level of
control over production costs. Figure 1 illustrates the main elements of the cost control system,
including cost regulation, strategic cost forecasting, integrated resource planning, adaptive
normalization, cost accounting, process-oriented costing, operational economic analysis, deviation
control and real-time response, cost auditing, feedback, and corrective management, where these
components interact within a single cost management mechanism [16].

In critical operational conditions for the enterprise and when the industry’s existence is
threatened, management increasingly realizes the need for rational resource utilization at every stage
of the production process, especially in the context of constantly rising prices for materials and energy
resources. A significant number of enterprises have the potential to reduce costs to an optimal level,
ensuring increased economic efficiency and competitiveness.

Cost control has an integrative nature, combining the methodological aspects of cost management
and the overall operational efficiency of the enterprise, focusing on the final financial result - profit [16].
Some scholars support the position that cost control allows not only for a more precise determination
of actual cost levels but also for identifying reserves for their reduction. At the same time, the control
process must be purposeful, oriented towards operational intervention in management processes,
ensuring timely correction of deviations [17].

The contemporary period is characterized by high costs and rising market prices, which, despite
negative economic consequences, stimulate the rational allocation of resources and orient enterprises
towards profitable production. In this context, the continuous search for ways to optimize costs
becomes a necessary element of the enterprises’ competitive strategy [16]. Production cost
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management at the current stage is defined as a process of systematic control over the deployment of
expenditure resources and the active participation of management personnel, ensuring continuous
monitoring and adjustment of the product’s cost price. The main factors determining increased
attention to cost price in management are: rationalization of limited resources, ensuring profitability
through savings, supporting integrated indicators of economic efficiency, analyzing planned and actual
costs to identify deviations, determining gross profit, making management decisions regarding the
optimization of production processes, and expanding the product range.

Cost Management;

Strategic Cost Costaccounting
Forecasting; Integrated

Resource Planning
(ERP); Adaptive \
Resource Rationing;

Intelligent Cost

Accounting; Process- . .
Based Costing Adaptive resource Process-Oriented

(ABC/ABM); rationing Costing
Operational Economic
Analysis; Real-Time

p| Deviation Control and
Response; Cost /

Optimization; Digital
Cost Audit; Feedback
and Correctional
Management Integrated resource
planning Operational
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> Strategic Cost
Forecasting /

/

Deviation control and
response in real time

Feedback and corrective
management

N

Cost audit

Cost optimization

Figure 1. Main Elements of the Production Cost Control System
Source: Author’s own development.

The development of a cost control system is based on three fundamental principles: deep and
comprehensive analysis of the enterprise’s activities, building a system based on cost assessment, and
implementing mechanisms for continuous improvement of production processes. This approach
ensures a high level of adaptability and functional integrity ofthe control system compared to other cost
formation and management models [3].

It should be emphasized that cost control is not synonymous with direct cost management, and
effective management can only influence the cost level by transforming production activities and
changing tactical and operational goals. Therefore, the stages of cost management include setting
accounting and costing standards, ensuring integration with other enterprise systems, monitoring
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actual costs, comparing them with normative indicators, and analyzing deviations for operational
adjustment of production processes [17].

Most modern studies emphasize that costs are not only the basis for cost price calculation but also
an integrated indicator of economic rationality, technological sophistication, and financial discipline of
the enterprise [18]. Given this, the scientific and methodological prerequisite for improving cost
management systems is a comprehensive analysis of their structure, functional relationships, and the
identification of potential dysfunctions.

According to the position of the leading Ukrainian researcher 0. Krushelnytska, cost management
is viewed as a multi-component process that includes a complex of organizational and managerial
measures aimed at achieving maximum economic efficiency of the enterprise’s operations [4, p. 98]. By
her definition, the cost management system is a holistic, rationally structured model that functions
based on the principles of continuity, goal integration, and the interdependence of organizational
elements (Figure 2).

Analytical elements of the cost management system during the production of building materials

1. Forecasting and planning costs. At this stage, long-term and short-term trends in the structure
and dynamics of costs associated with the manufacture of building materials are identified. Target
guidelines of the cost policy are formed, which determine the cost limits necessary to achieve the
planned financial and economic indicators - in particular, profitability, profitability, unit cost.

2. Rationing of costs. It involves the development of technically justified cost standards in physical

and cost terms, tied to specific technological processes, types of products, production sites and centers
of responsibility. This approach ensures the standardization of resource consumption and lays the
foundation for further control of deviations.

3. Cost calculation consists in the distribution of actual costs by objects of calculation, which may
includebothindividual productsand orders or groups of products. Asa result of this process, the actual
cost of a unit of production (works, services) is determined, which is the foundation for financial
analysis, pricing, profitability control and budget planning.

4. Cost accounting. It is carried out in accordance with the defined nomenclature of calculation items,
within which the accumulation and distribution of costs by objects of calculation are reflected.
Particular attention is paid to the accurate determination of the actual cost of production based on
classification approaches (by economic content, calculation items, place of origin, etc.), which is
critically important for construction enterprises.

5. Cost and cost analysis. It provides for a comprehensive study of the structure of actual costs in
comparison withthe plannedindicators, standards and basiclevels. In the process of analysis, the main
factorsofcostoverrunsare identified, proposals for optimizingresource provisionare formed, internal
reserves for reducing the cost of production are identified.

6. Control and regulation of the cost management process. At this stage, the cost policy is adjusted
in accordance with the existing or projected deviations from the planned parameters. The planned
tasks, mechanisms of rationing and regulations of resource consumption are specified, which ensures
the flexibility and adaptability of the management system in the conditions of a changing external
environment.

Figure 2. Analytical Elements of the Cost Management System During the Production of Building
Materials
Source: Formulated by the author based on [11].

The main components ofthis system include functional and organizational aspects, which interact
and complement each other, creating the foundation for effective cost control, planning, and regulation
[4, p. 114]. The organizational structure of the cost management system distinguishes the following
subsystems: identification of resource saving factors; planning and normalization of costs by category;
accounting and detailed cost analysis; motivation for rational resource use and implementation of
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measures for their optimization. Each subsystem performs specific functions aimed at increasing the
overall efficiency of the enterprise’s operations, and their interaction ensures a synergistic effect in
enhancing competitiveness.

6. Conclusions

The conducted research successfully substantiated the theoretical and methodological
foundations of cost management for the production of building materials and proved the necessity of
transitioning from traditional accounting to a holistic, systemic control model. It was established that
the key management problem lies in the absence of a mechanism capable of ensuring the functioning of
control in both preventive and operational modes of influence on production activity, which complicates
the timely correction of deviations.

The methodological essence of the proposed cost management system lies in forming a
comprehensive mechanism for integrating the processes of supply, consumption, control, and
regulation of resource flows. The system encompasses such critically important analytical elements as
strategic cost forecasting, adaptive resource normalization, process-oriented costing (ABC), and real-
time deviation control.

The key characteristics of the developed system are purposefulness, flexibility, adaptability, and
manageability. Its implementation provides construction-profile enterprises with tools for the accurate
determination of the actual product cost price, increased economic justification of management
decisions, and a significant enhancement of resilience to external price risks. This is a guarantee for the
rationalization of resource-intensive activities and competitiveness in conditions of market instability.
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control of grain, focusing on pest infestation levels and other important quality
parameters, on the determination of export prices and related discounts under free-on-
board (FOB) contracts. The study intends to propose new methodological approaches
and an econometric forecasting model aimed at increasing the accuracy of quality
assessment and reducing economic risks for grain exporters. A variety of methodologies
were used to facilitate this broad empirical study. These include standardized quality
control protocols that comply with international standards, such as ISO, GAFTA, FOSFA
and Codex Alimentarius, as well as rapid analytical methods (e.g., LFA, NIR/FT-NIR,
machine vision, HSI) and advanced laboratory analyses (e.g., LC-MS/MS, HPLC, PCR). This
is complemented by sophisticated econometric modeling. The scope of this study
includes a systematic analysis of how critical attributes, namely moisture content,
protein level, gluten content, vitreousness, impurity percentage, contamination level, and
mycotoxin concentration, affect the formation of price discounts and potential economic
losses incurred by exporters. The study uses both linear and log-linear regression models
to predict the predicted FOB price and quantify discount adjustments, all dependent on
laboratory-verified quality indicators. Finally, the authors advocate an integrated quality
control paradigm. This approach combines standardized sampling protocols, automated
inspection systems, and multi-level analytical algorithms to increase the accuracy of the
assessment and reduce financial losses. Such a robust framework is designed to
strengthen the competitiveness of Ukrainian grain exports in the global market.
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BBax/IMBOIO CKJIQ[0BOK 3abe3ledyeHHS BHCOKOrO pIiBHA KOHKYPEHTOCIHPOMOXKHOCTI
YKpalHCbKOI'0 eKCIIOPTY Ha CBITOBOMY PHHKY € CTabiJbHICTb 3a0e3neyeHHs SIKiCHUX
MOKa3HUKIB MpoAyKLii rasy3i 3epHoBUpOOHULTBA. MeTa JaHOT0 A0C/iP)KeHHS] — aHa/liTUYHA
OIliHKa BIVIUBY JJOGPOTHOCTI NpPOBe/IeHHs JJabOpaTOPHOI0 aHali3y IKOCTi eKCOPTOBaHUX
naptid 3epHa 3 NO3UILiA 3apakeHocTi WKigHWKaMU (iHdecToBaHicTh) Ta BMicTy
MIKOTOKCUHIB Ha (OpMyBaHHA LiH eKcIopTy 3rifHo KoHTpakTiB FOB. IIpoBegeHo
6eHUMapkiHr-aHasiz crangaptiB Codex Alimentarius, ISO, GAFTA, FOSFA Ta Codex 3
KOHTPOJIIO IKOCTI 3epHa Ha CBiTOBOMYy pHUHKY. CepeJl NOKa3HUKIB fIKOCTI 06paHO: BMICT
BOJIOTM, HaTypaJlbHa Maca, MpoTeiH, KJIEHKOBUHA, CKJOMOAIOHICTb, 3acMidyeHicTh,
iHpecToBaHiCTb, BMICT MiKOTOKCHUHIB Ta *KUpPY, 3a6apBJieHiCTb. BcTaHOBJIEHO, 1110 B CBITOBIH
NpaKTHULi CTaHJapTU3alil AKOCTi 3epHa He iCHy€e yHiBepcaJbHOrO NifXoAy 0 e(peKTUBHOTO
oniHoBaHHA 3 100% focToBipHicTO. 32 JAHUMU eKCIOPTY YKPAiHChKOI NIIEeHULi Ta CyMili
nmeHuni ¥ oxurta (MeciauHy) 3a 2015-2024 pp. npoBefileHO pPO3PaxXyHOK NOTeHLiHHHUX
€KOHOMIYHMX BTpaT BiJ iHdecToBaHOCTI Ta HEBiAMOBiIAHOCTI 3epHa MiXXHApPOAHUM
CcTaHZapTaM. BcTaHOBJ/IEHO, 110 He3HAayHi MOpYLIeHHS yMOB CTaHAApTy NPU3BOJLUTH [0
3MiHU JUCKOHTY Ha 2%. [IpoaHasizoBaHO icHy04i MeToAu BU3Ha4YeHHs iHdecTOBaHOCTI Ta
MiKOTOKCHHIB y NapTisix 3epHa. BU3HaHO epeKTUBHICTh ekcnipec-MeToAiB KOHTposto (LFA,
NIR/FT-NIR, cucTeM MallMHHOTrO 30py) [/ OLIHIOBaHHA NpPOO6JIEMHUX NapTiH 3epHa.
JloBesileHO BifiCyTHiCTh YHi$iKOBaHOr0 METOJYy IIBUAKOI OLHKH SKOCTi 3epHa 3 BUCOKUM
piBHEM UYyTJIMBOCTI Ta HU3bKOI CO6iBapTicTIO. PO3p06JieHO yHiBepca/bHy eKOHOMETPUYHY
MOJiesIb 3 BUKOPUCTAHHAM [JBOX BUAIB GopMy.1 (JiHIHHUX Ta JIOT-MiHIMHUX QYHKLINA) [J1d
NoJaablIoro nporso3yBaHHs LiHu FOB Ta BusHaueHHA BeJIMYMHU JUCKOHTY. /loBesieHo, 110
B YMOBaX 006MeXeHOCTi L[iHOBOI KOH'IOHKTYpPH pallioHaJbHHUM € BUKOPUCTAHHS piecewise-
perpeciiiHoro aHajnizy Ta wMogeneid Ttumny Tobit. Harosomyerbcs, mo iHTerpoBaHa
e€KOHOMeTpUYHa MoJiesb 6a3yeTbCsl Ha MOEAHAHHI NPOTOKOJIB Bij60py 3pa3skiB 3epHa
3TiZiHO MI>KHAPOJHUX CTAaHAAPTIB, aBTOMAaTU30BAHUX CUCTEM MEHEPKMEHTY Ta KOHTPOJIIO 3
METOK INiJABUILIEHHS KOHKYpPEeHTOCIIPOMOXXHOCTI €eKCHOpPTy YKpalHCbKOI NpoAaykuii Ha
r7106aJ1bHOMY PUHKY.

KJ/IIOYOBI CJ/IOBA

KOHTPOJIb SIKOCTI, iHpecToBaHiCcTh, AKiCTb 3epHa, MiKOTOKCHUHHY, cTanAapTu 1SO, GAFTA,
FOSFA, Codex Alimentarius, ekcriopT 3epHa, eEKOHOMETPUYHA MO/ieJib, IjiHa FOB.
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1. Introduction

In the context of the globalization of world agricultural markets and the intensification of
competition between exporting countries, there has been a significant increase in the requirements for
the quality characteristics of grain crops, which are a leading export resource. Under these
circumstances, the laboratory control system acquires the status of not only a tool for verifying the
compliance of products with international standards, but also becomes a determining factor in setting
reasonable pricing for export supplies. The precision, objectivity and representativeness of the
conducted analytical studies directly affect the level of trust on the part of external counterparties, the
size of potential commercial risks and the tendency of importers to apply price adjustments (discounts).

Imperfection of laboratory measurements, methodological inaccuracies or non-compliance with
established sampling protocols lead to systematically unreliable quality indicators. Such shortcomings
inevitably lead to disputes between market participants, the spread of price compromises in commercial
contracts and, in some cases, the loss of market segments. The capabilities of laboratories will contribute
to a significant reduction in economic losses of exporters and increase the competitiveness of Ukrainian
grain exports in the market [22].

Despite the undoubted strategic importance of the above-mentioned aspects, the problem of
economic determination, which is due to the quality of laboratory assessment of grain crops, on the
formation of export prices, the size of discount deductions and price risks, remains the object of further
in-depth systematic study. Therefore, this determines the relevance of the study aimed at a
comprehensive analysis of the relationship between laboratory control criteria and economic indicators
of export operations in the grain industry.

2. Literature Review

Modern studies demonstrate that the qualitative characteristics of grain - both standard
(moisture, test weight, impurities, purity) and final end-use (protein, properties for grinding, flour,
sintering) - have a statistically significant and economically important impact on the market price of
grain. Thus, in the study of S. Roberts et al. [29] on the example of US durum winter wheat, it was shown
that the price varies depending on quality: the market adjusts the price as quality information is
received during the harvest. Another study focused on the markets of middle-income countries shows
that increased grain quality gives premiums of 1-8% compared to the basic standard, although not all
quality characteristics are transparent to the buyer. Y. Miao et al. [21] emphasize that the growing
demand for higher quality grain encourages farmers and traders to invest in standardized quality
control, which opens up the possibility of price premiums (“premium pricing”) and increases the market
value of products.

Studies show that quality parameters may not directly correlate with the quantity of the crop -
i.e., high volume does not guarantee high quality. For example, in a study by M. ]. Tilse et al. [33], it was
traced that yield fluctuations do not coincide with fluctuations in protein content, and grain with higher
protein receives a premium in the market. O. S. Parkhomenko and O. S. Kuleshova [27] emphasize that
the formation of the export price of grain is determined by a complex of economic and political factors
that affect export volumes and price dynamics. From this position, laboratory quality control is a key
prerequisite for a reliable determination of grain class, the size of discounts and competitiveness in
world markets. It follows that the accuracy and methodological consistency of laboratory analyses are
of paramount importance for reducing price volatility and ensuring the stability of Ukraine’s export
operations. Therefore, the commercial attractiveness of grain depends not only on production volumes
but also on verified quality control, which makes laboratory research an integral factor of successful
foreign trade activity.

From the point of view of the formation of added value of grain production, the studies of
0. Svitovyi et al. [32] also indicate the need to introduce organizational and economic mechanisms that
ensure standardization and quality control of grain, which is a prerequisite for obtaining market
premiums and competitive advantages in the international market. That is, for adequate forecasting of
the export price and the level of discounts, economic models have to take into account not only yield or
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market conditions, but also objective results of laboratory control - they act as an information bridge
between products and the market.

3. Problem Statement

The article is aimed at carrying out an economic analysis of the impact of the quality of laboratory
control of grain, in particular the determination of contamination and other critical quality indicators,
on the formation of export prices and discounts under FOB contracts, as well as the development of
author’s methodological approaches and an econometric model for forecasting the price of grain per ton
in the presence of specific deviations in quality indicators, and to convert this change into the expected
absolute discount per batch to increase the accuracy of estimation and minimize economic losses of
exporters.

4. Methods and Materials

To study the detection of pest infestation and the presence of mycotoxins, as well as to assess the
physical and chemical properties of grain in accordance with international standards, in particular
Codex Alimentarius, ISO, GAFTA and FOSTA, the information of the State Statistics Committee of Ukraine
on the export of wheat and wheat-rye mixture (meslin) for the period 2015-2024 was used. These
standards were selected from the point of view of the most widely used in international practice
regulatory norms for sampling and methods for assessing grain quality. The study used an integrated
approach of combining laboratory methods (LC-MS/MS, HPLC, PCR) with screening methods (LFA,
NIR/FT-NIR, Machine Vision, HSI). Such integration makes it possible to more thoroughly assess the
degree of riskiness, optimize the costs of export operations and forecast the pricing policy for the future
with a probability of effectiveness of up to 70% and

To assess the impact of grain quality on FOB contract prices, an econometric (economic and
mathematical) model was used. The model is based on the actual indicators of grain quality according
to laboratory surveys (volume of shipped products, logistics, market indicators, adjustments for
geographical location and seasonality). The model has two options: log-linear and linear. The first shows
by what percentage the price changes, the second shows the estimated discount value at the FOB price.
The value of the model is to forecast the price of final export products in the future with the ability to
take into account predictable and unpredictable risks and develop possible scenarios for their leveling.
The econometric model provides for compliance with standard sampling requirements, the use of
automated control systems, laboratory analysis and analytical algorithms to increase the reliability of
assessing the quality and competitiveness of Ukrainian grain in the world market

5. Results and Discussion

A high level of competitiveness of grain in the world market primarily depends on compliance
with international standards and protocols according to scientifically based and standardized
procedures for accurate measurement of physical and chemical parameters and the level of
contamination of exported products [25]. After all, business reputation in the international arena,
commercial value and further pricing policy of possible discounts under FOB contracts depend on this.

Today, ISO standards, GAFTA rules and guidelines, FOSFA requirements, as well as the provisions
of the Codex Alimentarius are widely used in the world practice of grain valuation. Each of these systems
regulates sampling procedures, methods for determining moisture, protein, gluten, vitreousness,
impurities, as well as infestation and the presence of mycotoxins. They establish clear criteria for
permissible deviations, define methodological approaches to control, and provide a framework for
arbitration and certification procedures used in foreign trade transactions.

A generalized comparative analysis of the main physical and chemical indicators of grain quality
demonstrates a comparison of their regulation according to the specified international systems of
standards (Table 1) allows you to understand in which aspects international requirements coincide and
where there are differences, which can be useful for the development of internal laboratory procedures,
optimization of quality control and minimization of economic risks in the export of grain crops.

The analysis of the table data shows that all the considered international regulations have one goal
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- to provide a reliable assessment of grain quality on the basis of laboratory tests in compliance with all
sample requirements provided for by the regulations. The presented benchmarking analysis serves as
the foundation for the formation of the standard of the national system for assessing the quality of grain,
the formation of the author’s approaches and methods in order to predict the value of the discount,
optimize costs and ensure the competitiveness of exported products in the world market.

Table 1. Benchmarking analysis of the main international standards for grain quality control on
the world market

Quality Score ISO GAFTA FOSFA Alin(i:l(:f:rius Application features
Grain moisture ISO 712; GAFTA Sampling | FOSFA Contract Moisture control to maintain
ISO 24333 Rules Terms - quality and prevent mold
growth.
Natural weight ISO 7971 GAFTA Quality FOSFA - for Determines the density and
(test weight) Standards oilseeds - physical quality of grain,
which affects the price.
Protein content ISO 16634; GAFTA - Wheat | FOSFA - Protein Codex Determines the nutritional
ISO 12099 Protein Content Content for Standards for value and quality of wheat,
Rules Oilseeds Cereals barley and soybeans
Gluten content ISO 21415; GAFTA - Gluten The main indicator for the
ICC 137 Quality Rules B B baking properties of wheat
Vitreousness of ISO 520; GAFTA - Determines the varietal and
grain ICC 129 Vitreous Kernels - - technological properties of
wheat
Clogging ISO 5223; GAFTA Sampling | FOSFA Contract | Codex Cereal | Affects batch cleanliness and
(impurities) ISO 663 & Admixture Terms Grading commercial risks
Rules
Infestation ISO 663; GAFTA Sampling FOSFA Pest Pest detection, impact on
ISO 7971 Rules; Pest Control Clauses - discount and export price
Control
Mycotoxins (DON, | [SO 18787 GAFTA - FOSFA - Codex Control of toxic substances, in
aflatoxins) Mycotoxin Limits Mycotoxin Maximum accordance with legislation
Limits Levels and contract
Oil/fat content ISO 659 GAFTA 0il FOSFA Contract Determines the extractivity
(for oilseeds) Content Rules Terms - and commercial value of
oilseeds
Color, ICC105/2; GAFTA Color & FOSFA - Quality Codex Cereal Affects batch class and
characteristics of NIR Grade Rules Grades Classification processing application
the variety

Source: Compiled by the author based on data from [1-20].

As aresult of the study, a systematic analysis of methods for detecting infestation (pest infestation)
and determination of mycotoxins in grain batches, their suitability for use in export conditions under
FOB contracts and impact on the formation of discounts was carried out (Table 2).

The analysis of the table data shows the absence of a combined method for assessing the quality
of grain, taking into account such important parameters as the level of sensitivity, speed of analysis, and
low cost. The model should adequately reflect the results of laboratory analysis of selected samples of
grain batches using screening tests, as well as appropriate quantitative methods. It is laboratory analysis
that provides 50-70% of the objectivity and accuracy of the results obtained in the quality of the
exported batch grain. Failure to comply with the sampling procedure and violation of international
standards leads to an increase in the discount value and deterioration of partnership relations [24].
According to the results of the study, a sufficiently high level of efficiency of the use of such control
express methods as NIR/FT-NIR, LFA, and machine vision systems was established. These methods make
it possible to determine the quality of a particular batch of grain in a short time using minimum volumes
of samples with goal of saving the total cost of expensive analyses to confirm the reliability of the data.
It is the LC-MS/MS and HPLC methods that are currently the most necessary for determining the
accuracy of inspection, resolving contradictory situations by counterparties to export contracts in order
to comply with quality requirements in part, contamination and mycotoxin content. In the context of the
development of digitalization, it is PCR diagnostics and automated optical control systems that provide
a high level of efficiency in sampling for analysis in production and elevators [23].

Thus, the results of the study prove the effectiveness of a combined approach to quality control of
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exported grain, which is based on the use of high-precision analysis methods using unified sampling
procedures in accordance with Codex Alimentarius, ISO and other standards using multi-level digital
algorithms, which include screening tests and LC-MS/MS. An important role is given to the systematic
calibration of spectroscopic samples. As a result, reliable results of assessing the quality of the batch of
exported grain and maximum leveling of the risk of non-compliance with the terms of concluded
contracts will be obtained, and the projected export price will be determined.

Table 2. Analysis of methods for determining infestation and mycotoxins in grain batches

Method Type Dignity Limitations Applications
LFA (immunolinear Express method Fast results; low cost; Low accuracy; Preliminary screening for
tests) Ease of Use Needs mycotoxins
confirmation
NIR/FT-NIR Spectroscopy Fast; does not destroy Requires Grain quality screening,
the sample; Suitable for calibration; preliminary assessment of
large batches Average accuracy infestation
LC-MS/MS Chromatography + | High precision; Legally | High cost; requires Confirmation of
Mass Spectrometry significant result equipment and mycotoxin levels
qualifications
HPLC Chromatography Accurate qualitative Longevity; High Confirmation of toxin
analysis cost concentrations
HSI Hyperspectral Stability; automation; High cost of Automatic sorting and
inspection absence of human factor equipment quality control
Machine vision The image is Efficiency; Automation Less accurate than | Detection of infected grain
analyzed by a laboratory on the lines
computer methods
PCR Molecular High precision; Needs a laboratory; Identification of fungal
diagnostics Pathogen detection High cost pathogen infestation

Source: Compiled by the author based on data from [28; 30; 26].

The analysis of the dynamics of Ukrainian exports of wheat and a mixture of wheat and rye
(meslin) for 2015-2024 shows a significant economic sensitivity of external supplies to grain quality
parameters, primarily to indicators of infection and compliance with international standards ISO,
GAFTA, FOSFA and Codex Alimentarius. Based on official data of the State Statistics Service of Ukraine
[31] regarding export volumes and the average contract price, the total cost of export deliveries was
calculated and potential economic losses of exporters were modeled in case of application of price
discounts due to the non-compliance of grain with the regulated requirements (Table 3).

Table 3. Calculation of potential economic losses of exporters from grain contamination and non-
compliance with international standards, 2015-2024

Export volume Price Export . Losses ata . Losses ata . Losses ata
Year thousand tons' USD /; value, USD discount of 2%, discount of 5%, discount of 10%,
million USD million USD million USD million
2015 13452 166 2233.03 44.66 111.65 223.30
2016 17921 152 2723.99 54.48 136.20 272.40
2017 17313 159 2752.77 55.06 137.64 275.28
2018 16373 183 2996.26 59.93 149.81 299.63
2019 20022 183 3664.03 73.28 183.20 366.40
2020 18060 199 3593.94 71.88 179.70 359.39
2021 20071 253 5077.96 101.56 253.90 507.80
2022 11216 239 2680.62 53.61 134.03 268.06
2023 16152 182 2939.66 58.79 146.98 293.97
2024 20665 181 3740.37 74.81 187.02 374.04

Source: Calculated by the author based on data from [31].

The results show that even minimal deviations from the standards, which lead to the application
of a discount at the level of 2%, form annual direct losses in the range of 45-100 million USD. With an
increase in the level of non-compliance to medium (5%) and high (10%), losses increase to USD 150-
250 million and USD 300-500 million, respectively. The largest volume of potential losses was recorded
in years with a high level of export revenues (2021 and 2024), which is due to both an increase in the
contract price and an increase in supply volumes.

In cases of delay of a batch of goods in ports, additional costs for fumigation and testing are
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incurred, and logistics costs increase (about 0.5-3% of the total cost), which negatively affects the level
of profitability of exporters. The results of approbation of the econometric model show that for the
period under study (2015-2024), Ukrainian producers received less than 3.4-3.7 billion. US dollars. This
once again proves the importance of compliance with international standards, which can be ensured
through the sustainable functioning of the certification system for grain products for export.

In order to determine the value of the future discount as close as possible to reality, it is proposed
to use an econometric model, which is based on the relationship between the contract price (on FOB
terms) and a set of quality indicators established by laboratory analysis. The model is of an applied
nature and is designed for use by participants in export operations - manufacturers, analysts, and
transport companies. The model is based on the principle of approximation, i.e., determining the impact
of changes in one of the quality factors (in this case, infection and mycotoxin content) on the change in
the export price (in case of a decrease in the use of discount). This allows commodity producers to
neutralize the threat of loss of grain quality along the entire logistics route to the destination Free on
Board.

The model takes into account that the FOB price (board price the vessel, USD/t) is formed at the
intersection of supply and demand, macro-energy and logistical conditions and on the quality of a
particular batch. Laboratory-determined indicators (humidity, protein content, volume of damaged or
infected grains, mycotoxin level, etc.) have a direct impact on the buyer’s desire to pay the full price or
use a discount. controlling external factors. The log-linear variety of the model shows the price change
as a percentage, which can be calculated using the formula:

In (FOBy) = a + B1Qic + BoXie + Ve + 6 + ;¢ (1)

The linear variety of the model is aimed at determining the discount value (USD/t). The calculation
formula is as follows:

FOBy = a + Xk B Zkit + Xm Om Cie + vt + 6 + Uy (2)
where:
i- supply batch index, t- time (month/year), j- importer;
Z, - a set of laboratory-confirmed quality indicators;
C,,- controlled variables (batch volumes, market indices, port, exchange rate fluctuations, etc.);
y:— time fixed effects (season, year), control over market trends;
6;- fixed effects by directions/counterparties (different standards/terms of acceptance);

&+, U;— Stochastic terms.

The evaluation strategy of the model is based on a combination of classical and advanced
econometric approaches, which ensure the reliability of the results obtained under conditions of
heterogeneity and potential bias of the data. Baseline assessment is carried out using OLS with clustered
standard errors by direction or year, which makes it possible to correct for possible autocorrelation and
heteroscedasticity. In the presence of a large number of batches from the same exporters or routes,
models with fixed effects are used, which make it possible to control the hidden characteristics of
suppliers or logistics directions that remain unchanged over time. Since the quality of the batch can be
endogenous - for example, when better samples are directed to more profitable contracts - instrumental
variables are additionally used, including natural weather indices at harvest time, the duration of grain
storage before shipment, or yield indicators of the region. In the case of nonlinear coupling factors
(excess of mycotoxins, moisture, contamination, etc.), it is rational to use regression of the “piecewise”
or “spline” type and algorithms such as Tobit. This approach is especially relevant in the case of the
disqualification of a batch of exported grain due to the influence of natural factors. The reliability of such
results can be verified by cross-validation using statistical testing.

After evaluating the coefficients, you can directly predict the price change (USD/t) or absolute
discount for a given direction of determining quality indicators. In linear form, the expected discount
(USD/t) for a batch with Z indicators is calculated according to the formula:

AFOB = % Bre (2 = Z;°) (3)
where Z"¢ - baseline values (e.g., humidity 14%; DON = 0.5 mg/kg; infestation = 0%).
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Table 4. Recommended list of variable indicators for the econometric model

Designation Name Unit of measurement Impact on price
FOB Price FOB USD/t Reduction
MOIS Humidity % The higher the humidity, the
lower the price
DMG Damaged grains % Reduction
INF Infestation % or quantity (t) Reduction
FM Impurities (foreign matter) % Reduction
PROT Protein content % Growth of food wheat
T™W Density (test weight) kg/m3 Growth
DON Mycotoxin esoxynivalenol (DON) mg/kg Usually has a non-linear effect
ZEA Various mycotoxins, including zearalenone mg/kg Reduction
CERT Compliance with the standard 1-yes,0-no Growth
QTY Batch volume thousand tons The effect is oscillatory
DIST Distance to the port (additional logistics costs) km (USD) Reduction
WRLD World Price Index (basis) USD/Tt Growth
EXR Exchange rate (UAH/USD) UAH / USD The effect is oscillatory

Source: Developed by the author.

In the log-linear form, the percentage change in the price is calculated according to the formula:
%AFOB ~ 100 X Y B (Zi — Zp¢) (4)
In this case, the magnitude of the absolute change is calculated by the formula:
AFOB = FOBpyreq — FOB,. (5)

In practice, for each batch, the “price forecast” module produces two numbers - the expected FOB
price according to current laboratory data and the expected price according to the “reference” quality
level; The difference is the expected discount.

With the help of the proposed econometric model, it is possible to predict in time the impact of
the estimated grain quality indicators on the FOB price. The model is based on the use of correlation
equations in linear on log-linear form, which helps the exporting company to determine the discount
value for each specifically defined batch of grain, as well as to modify scenarios depending on the
variability of indicators of laboratory analysis of product quality and the requirements of international
standardization. Another advantage of the model is the formation of an effective risk management
strategy and a national policy of grain quality control at the state level.

Taking into account the above, it is proposed to apply an integrative methodological approach to
the sampling procedure. In the context of mass digitalization of all sectors of the economy, it is
appropriate to use automated management and control systems, digital platforms with data of accurate
laboratory analysis of samples of each batch of grain on a certain date, as well as an economic and
mathematical model for assessing the degree of riskiness in case of changes in market conditions and
force majeure. The strategic management of grain exports should be based on a single protocol for
confirming the reliability of the analysis data to strengthen confidence in the implementation of the
export agreement and minimize the risks of losses.

6. Conclusions

The study confirmed the importance of assessing the quality of grain using laboratory analysis to
determine its export price. It has been established that the correctness of sampling and rational use of
analytical methods ensures the accuracy of measuring the infestation and content of mycotoxins, which
proves the reliability of the quality of the product according to international standards (Codex
Alimentarius ISO, GAFTA and FOSFA. Benchmarking analysis has demonstrated the complementarity of
each standard, which necessitates consistency between Ukrainian quality protocols and these standards.
However, each of the universal approaches is not effective enough.

Analysis of the dynamics of grain exports in Ukraine for 2015-2024 revealed that the annual loss
incurred by commodity producers due to non-compliance with international quality standards is
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measured in hundreds of US dollars, resulting in a discount. This suggests the need to employ reliable
laboratory analysis methods in conjunction with digital algorithms. In this regard, a combined approach
is proposed, which is based on the use of rapid screening and laboratory methods with elements of
accurate measurement. The approach is based on an econometric model, which includes measurement
by laboratory analysis of the main quality indicators: moisture, protein, infestation, mycotoxins, etc. All
of the above indicators are the basis for the formation of FOB prices in the consignment agreement, and
the model allows you to predict with maximum accuracy the number of possible deductions and
discounts in the future in accordance with the quality characteristics of the batch of exported grain. The
integration of the national grain export quality assessment system and the international certification
system will contribute to the improvement of laboratory infrastructure and the formation of a high level
of competitiveness of grain products in Ukraine.
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Y crarTti 3f4iicHEHO cnpoOy KOMIJIEKCHO AOCTIAWUTH TEOPeTHUYHI Ta NPHUKJIAAHI
npo6JieMH PO3BUTKY JIIOACBKOrO KamiTaly B peasisx TpaHcpopmaniiiHOl eKOHOMiKH
Ykpainu. AKTyaJbHICTh 06paHOi TEMU 3yMOBJIEHA HASIBHICTIO I'JIMGOKOIO JJMCOHAHCY
MK BUCOKHMM piBHEM OCBiYEHOCTi HaceJleHHA Ta BKpaldl HU3bBKMMHU IOKa3HUKaMH
NPOAYKTUBHOCTI Mpani i 1KoCTi KUTTs. OCHOBHOIO METOI0 JOCJi/I>KEHHS € BUSIBJIEHHS
CUCTeMHUX 6ap’epiB, AKi O6J0KYIOTb epeTBOPeHHs HasSABHOIO TPY/0BOIro MOTeHIia1y
Ha peasibHO Jil04rii KaliTaJjl, a TaKoXK 06I'pyHTYBaHHS HE0OXiAHOCTI 3MiHU TapaJUrMu
yIpaBJiHHA TPYAOBUMH pecypcaMy. basyrouduch Ha aHaJiTUYHUX AaHUX /JlepxaBHOI
CIy6U CTaTUCTUKY, fleMorpadiyHUX 3BiTax Ta MDKHApOAHUX PEHTHHIAX, JOBEJEHO,
1110 B YKpaiHi JII0ACbKUN KaniTas iCHY€ nepeBaX<HO SIK NOTEHIiHA MOXKJIUBICTh, a HE SIK
¢dyHKIioHyI0UMHA akTUB. [IpoBefjeHO TIJIMOOKY TEOPEeTUYHY JAeMapKalilo MOHATHb
«TPYZLOBUH NOTeHIias», «poboya cula» Ta «JIOACbKHHN KamiTaja», BU3HA4Y€HO, 10
OCTaHHA KaTeropis € He PocTo MeTadoOpoOIO, 2 EKOHOMIYHUM aKTHUBOM, 1[0 NOTpebye
iHBecTULIill Ta Mae mpuHocuTHU JoXxif. [IpoaHasnizoBaHo Aucnponopuii B ocBiTi Ta
deHOMeEH «HaJIUIIKOBOI OCBiTU» (Over-education), a Tako»x BIVIMB HU3bKOI 3ap06iTHOI
IJIATH, sIKa He TIOKPUBAE eKBiBasieHTa BapTocTi po6oyoi cusu (EBPC), Ha BifTBOpEHHs
JIIOJCbKOTO Kamitasny. JlocaifpkeHo BmiUB JeMorpadiyHol KpH3W Ta NOKA3HHUKIB
340poB’ss Halii Ha eQeKTUBHICTb coliaJbHUX iHBECTULid. ApryMeHTOBAaHO, L0
KaliTajizauiss 3HaHb HeMOXJuBa 6e3 d¢QopcoBaHOi MoJepHizauii HalioHaJbHOI
€KOHOMIKHU Ta NepexoAy BiJ, CHpPOBHHHOI Mo/JieJli A0 iHHOBaLiiHoI. BifcyTHiCTh Takux
YMOB IPU3BOJUTD [0 aMOPTH3allii OCBITHBOTO NOTEHIlialy, HOro MOpaJbHOI'0 CTapiHHSA
Ta BiITOKY KBasTipiKOBaHUX KaZipiB. 3alIPONIOHOBAHO PO3TJISIAATH BUCOKY SIKICTD XKUTTS
He MpOCTO sK HACTI0K, a fAK ¢QyHJAaMeHTaJbHy NepefyMoBy eQdeKTHUBHOIO
¢dbopMyBaHHS JIOACHKOr0 KamiTany.
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JeMmorpadiuHa Kpu3a, eKBiBaJIeHT BapTOCTi po6040i CUJIM, pUHOK Mpalli, coljiaibHi
IHBeCTHIIil.
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1. Introduction

The modern economy of Ukraine is characterized by a systemic contradiction: the leading
positions of the state in the world rankings in terms of higher education coverage are not transformed
into appropriate economic growth and approximation of living standards to the European level.
Knowledge and professional skills, the formation of which requires significant investment resources
(both public and private), do not find productive application. This actualizes the need for a critical
rethinking of the category of “human capital” not as abstract wealth or a set of certified specialists, but
as areal economic asset that should function in the market, bring income to its owner and create added
value for the state.

The scientific problem lies in the gap between the accumulation of educational potential and the
possibilities of its economic realization. In Ukraine, a mechanism of “idle” in the reproduction of human
capital has been formed: investments in education are made, but due to the deformations of the labor
market and the primitive structure of the economy, they are not capitalized, but turn into expenses
without proper return.

2. Literature Review

The fundamental foundations of the theory of human capital are laid down in the works of
Western classics, in particular G. Becker (1993) [3] and T. Schultz (1961; 1971) [18; 19]. They proved
that investing in a person is no less important than investing in physical capital. However, the
mechanical transfer of Western models to Ukrainian soil without taking into account the
transformational specifics is erroneous.

Human resources play a strategic role in the development of the enterprise. They are a
prerequisite for the successful functioning of the company and its further development [7]. In the
context of the development of scientific and technological progress, human capital is the basis for the
formation of economic systems and ensuring their competitiveness at the macroeconomic and
microeconomic levels [20]. Sustainable development of the national economy is the central concept of
modern public administration, aimed at ensuring a balanced interaction between economic growth,
social justice and environmental sustainability [3].

In particular, 0. Hrishnova (2001) [8] substantiates the investment essence of this category,
distinguishing it from the concept of labor force. In turn, E. Libanova (2014) [11] focuses on the analysis
of socio-demographic determinants, deeply exploring the impact of property inequality and poverty on
the development of human potential. A. Chukhno et al. (2007) [6] consider human capital in the context
of the transition to the information society, emphasizing the role of production. In turn, V. Antoniuk
(2006) [1] and V. Mandybura (2009) [13] focused on the socio-economic dimension of the problem. The
importance of innovative education as a key determinant of the development of labor potential in his
works is also emphasized by V. Blyzniuk (2011) [8]. Scientists investigate the objective realities and
specifics of the functioning of human capital in the conditions of the domestic economy. Despite the
significant number of publications, there is a certain terminological uncertainty in domestic science. The
concepts of “labor resources”, “labor potential” and “human capital” are often identified. A critical
analysis conducted on the basis of the works of S. Melnychuk [15] and other researchers allows us to
assert the need for a clear demarcation of these categories in order to build an effective state policy.

Modern scientific discourse has significantly expanded the understanding of human capital in the
context of the latest challenges. In particular, M. Hitka et al. (2019) substantiate the role of knowledge
as a sustainable competitive advantage [7]. The impact of digitalization on the development of human
capital is studied in the work of I. Shevchenko et al. (2023) [20]. The issue of sustainable development
and demographic stability in the context of the crisis is revealed in the works of O. Baula [2] and
L. Bilorusets [4]. The importance of state regulation of innovation infrastructure is emphasized by
A. Ilyina [9]. Studies of post-war recovery are of particular relevance: V. Sanduhei et al. (2025) consider
human capital as a driver of competitiveness [17], and V. Zhuravel et al. (2023) focus on the social
protection of Ukrainian migrants in the EU [22].
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3. Problem Statement

In Ukraine, there is an established structural disproportion between the significant amount of
accumulated educational potential of the population and the inability of the national economy to ensure
its full-fledged economic conversion. The technological backwardness of the manufacturing sector, the
lack of coordination between the training system and the needs of the labor market, the deepening of
the demographic depression and the chronically low level of remuneration for labor make it impossible
to transform knowledge and competencies into productive human capital. As a result, investments in
education do not provide the expected economic returns, the scale of migration outflow increases and
there is a devaluation of existing human potential. This actualizes the need to eliminate systemic
institutional barriers and carry out a deep modernization of the economy aimed at increasing the
demand for highly skilled labor.

4. Methods and Materials

The methodological tools of the work are based on a set of general scientific methods. In
particular, the method of theoretical generalization made it possible to distinguish the essence of the
concepts of “labor potential” and “human capital”. With the help of system analysis, demographic and
educational factors of capital formation have been studied. The processing of data from the State
Statistics Service and international ratings by methods of statistical analysis made it possible to identify
imbalances in the labor market, and comparative analysis was used to compare national standards of
quality of life and remuneration with global trends.

5. Results and Discussion

1. Theoretical demarcation of categories: from “labor resources” to “human capital”

To understand the deep reasons for the inefficiency of the use of the human factor in Ukraine, it is
necessary to clearly distinguish the basic economic categories.

The term “labor resources” is a legacy of the planned and administrative economy, where a person
was considered a passive object of management, a resource available for distribution by the state. In a
market economy, when citizens have the right to freely choose the type of activity, this term loses its
relevance at the micro level, although it can be used for macroeconomic estimates of the working-age
population.

“The category of ‘labor force’ should be understood as an integral set of physical and intellectual
abilities of an individual, which are actualized in the production process. In a market economy, it takes
the form of a commodity, the value of which (wages) must be sufficient for the full restoration of the
employee’s vitality and professional development”. “Labor potential is an integral characteristic of the
available labor opportunities of an individual or society. It accumulates professional abilities,
educational level, physical condition (health) and motivational attitudes, as well as the conditions
necessary for their implementation. This category acts as the foundation for the formation of human
capital, but it is different from it, since it characterizes the opportunity, not the realized value”.

“Human capital is a specific economic asset formed by investing in human development. It is an
accumulated stock of health, knowledge, professional skills and motivations, the targeted use of which
increases labor productivity and ensures the growth of income of its owner”.

The fundamental difference is that knowledge and skills acquire the characteristics of capital only
when they: (a) are alienated from simple consumption; (b) are involved in production (invested); (c)
bring income that exceeds the ordinary cost of simple labor (receiving “rent” for knowledge).

In Ukraine, there is a situation where significant labor potential (educated people) is not
converted into human capital due to the lack of economic conditions for obtaining income from this
knowledge.

2. Demographic background and the crisis of reproduction

The foundation for the development of human capital is the demographic situation (demography),
which in Ukraine is currently in a state of acute crisis. Since 1992, a steady trend towards depopulation
has been recorded in the country, which directly narrows the base for the reproduction of labor
resources. The analysis of demographic processes shows that the population decline occurs not only
due to migration, but also due to negative natural growth, which is reflected in detail in the demographic

44



Social Development:

Duha, s. Economic and Legal Issues No. 11 (2025)

reports of the “Population of Ukraine” [16]. A critical destabilizing factor is the high premature mortality
of men of working age, analyzed in the works of the Institute of Demography edited by E. Libanova [12].
The scale of human capital losses and structural changes in the labor market as a result of the war are
visualized in detail in the reports of the Kyiv School of Economics [14] and UNDP analytical reports [21].

A critical destabilizing factor is the high premature mortality of men of working age (especially in
the age cohort of 30-44 years), which significantly exceeds the average European indicators. Such a
demographic trend makes it impossible to fully return on investments made by the family and the state
at the stage of human capital formation (education and upbringing). Shortening the period of active
economic life leads to “underdepreciation” of the human asset, turning investments in it into high-risk
and low-effective ones.

The war in Ukraine has increased migration flows and further depleted the skilled workforce.
Awareness of the factors influencing human capital development in this context is crucial for developing
an effective strategy that will ensure economic sustainability and sustainable growth [6]. Labor
migration is becoming a growing trend in the modern labor market. Labor migration has its positive
aspects, such as the redistribution of the labor force and increasing the efficiency of the use of human
capital. However, along with other aspects of the flexible labor market, labor migration can also pose a
threat to the social protection of workers [22].

In addition, there is an aging of the nation, which increases the demographic burden on workers.
Reducing the tax base narrows the state’s ability to finance education and healthcare, creating a vicious
circle of degradation of human potential.

3. Disparities in education: The phenomenon of “educational inflation”

In parallel with the deepening of the demographic crisis, significant structural distortions in the
educational sphere are recorded in Ukraine. The analysis of the data of the State Statistics Service
demonstrates a steady trend towards an increase in the share of persons with complete higher
education in the economically active population. However, this trend does not indicate an increase in
the quality of human capital, but manifestations of “educational inflation” - the devaluation of formal
qualifications.

Due to the stagnation of the real sector of the economy, in particular the light industry, the
problems of which are investigated by T. Levkovska (2013) [10], the labor market demonstrates low
absorption capacity, not creating sufficient demand for a significant number of graduates, primarily in
the humanitarian and economic profiles. The consequence of this imbalance is the spread of the
phenomenon of “over-education”, in which specialists with a master’s level of training are forced to take
jobs in trade or the field of basic services, where their high qualifications remain unclaimed.

The consequence of this is:

1. Dequalification: Unused knowledge is quickly lost.

2. Depreciation of the diploma: Higher education is no longer a guarantee of a high income.

3. Cost inefficiency: Household and state resources are spent on training specialists who are not
needed by the economy of the existing structure.

The education system functions independently of the labor market, focusing on the demand of
entrants (“fashionable” specialties), and not on the needs of economic development. This exacerbates
structural unemployment and the imbalance between labor supply and demand.

4. Economic realities: Labor cost and poverty problem

The key obstacle to the capitalization of knowledge is the primitive structure of the Ukrainian
economy, where low-tech modes and raw material orientation prevail. Such sectors of the economy
objectively do not need complex, high-quality human capital.

Human capital plays a key role in the formation of an innovative environment, which emphasizes
the need to create favorable conditions for the training of highly qualified specialists and the
development of technological entrepreneurship [9].

The most indicative indicator of the crisis is the level of wages. In Ukraine, the basic principle of
labor force reproduction has been violated. The official minimum wage and subsistence minimum do
not meet real needs.

The concept of “Labor Cost Equivalent” (EURRS) is introduced, which is calculated based on the
real needs of households for extended reproduction (including child support, housing, recreation, and
self-development). Calculations show that the average salary in Ukraine often does not cover even a
simple EVRS, let alone an extended one.

This means that:
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— Employees do not have free funds to invest in their own development (health, additional
education).

— The low cost of labor makes the introduction of labor-saving technologies and innovations
unprofitable for employers.

— The lack of fair remuneration for qualifications demotivates employees to improve their
professional level.

When a highly qualified engineer or scientist receives a salary comparable to that of unskilled
labor, his knowledge does not function as capital. This leads to mass labor migration - the outflow of the
most active and educated part of the population abroad, where their human capital can bring a higher
income.

5. Quality of life and the imperative of modernization

The goal of human capital development should be the transition from quantitative indicators to
qualitative ones. Quality of life is an integral indicator that includes the quality of working life, the state
of the environment, the availability of cultural goods and the level of social security.

In Ukraine, the quality of working life remains low due to unsafe working conditions, high levels
of stress, legal insecurity and unfair remuneration.

The loss of quality of human capital is not only the result of the consequences of war. Also, before
the outbreak of large-scale hostilities, the trend of losses was characteristic of both general human
capital, which, as you know, is formed through the acquisition of education and universal skills, and
specific human capital, which is formed through the acquisition of narrow-profile knowledge and skills.
This is due to the fact that in the conditions of the demographic crisis, the use of outdated technologies
in production, an insufficient level of innovation, the motivation to acquire new competencies necessary
for the development of the modern economy, as well as incentives for learning, decrease. This,
accordingly, does not contribute to the restoration of the quality of human capital [17].

A way out of this situation is possible only through forced modernization. This involves:

1. Changing the structure of the economy: The transition from the raw material model to the
production of products with high added value.

2. Creation of demand for knowledge: Only high-tech industries need high-quality human capital
and can pay for it.

3. Reforming the social sphere: Investments in health and education should be considered not as
budget expenditures, but as investments in national wealth.

6. Conclusions

The study’s results provide grounds to assert that, in modern conditions, the human capital of
Ukraine primarily functions in a latent form, as labor potential that does not fully realize its potential.
The deep systemic contradiction lies in the discrepancy between the high quality of labor resources
(educational level) and the technological backwardness of the production sector, which is not able to
effectively assimilate this resource.

The demographic crisis (depopulation, high premature mortality) undermines the physical basis
for the reproduction of human capital. Investing in a person becomes risky due to the short period of
their return.

The education system is idling, producing a surplus of specialists who are not used in their
specialty, which leads to dequalification and social apathy.

The low cost of labor, which does not reach the level of the EURPC, is the main demotivator for
innovative activity and the cause of labor migration. Labor in Ukraine is underestimated, which makes
it impossible to reproduce the labor force normally.

Overcoming systemic contradictions is possible only by abandoning the inertial scenario of
development in favor of the innovative one. We need a state policy aimed at creating high-tech jobs,
which will automatically increase the demand for quality education and provide a decent level of wages,
turning knowledge from potential into real capital.

References

1. Antoniuk, V. P. (2006). Sotsialno-ekonomichni aspekty formuvannia liudskoho kapitalu v Ukraini [Socio-
economic aspects of human capital formation in Ukraine]. Demography and Social Economy, (1), 139-147.
https://nasplib.isofts.kiev.ua/handle/123456789/11662 (in Ukrainian)

46


https://nasplib.isofts.kiev.ua/handle/123456789/11662

Duha, S.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Social Development:
Economic and Legal Issues No. 11 (2025)

Baula, 0., Svynarenko, D., Liutak, O., Ivantsov, S., & Zhydyk, A. (2025). Modelling of National Economic
Development in the Context of Ensuring Sustainable Development and Human Capital Progress. Financial and
credit activity problems of theory and practice, 3(62), 132-143.
https://doi.org/10.55643 /fcaptp.3.62.2025.4773

Becker, G. S. (1993). Human Capital: Theoretical and Empirical Analysis, with Special Reference to Education
(3rd ed.). University of Chicago Press. https://www.nber.org/books-and-chapters/human-capital-
theoretical-and-empirical-analysis-special-reference-education-third-edition

Bilorusets, L., Mylenkyi, V., Lunova, T., Zhurba, 0., & Samoilenko, V. (2025). The Development of Human Capital
within the Framework of the Demographic Economy of Ukraine: Factors of Stability. International Journal of
Economics and Financial Issues, 15(4), 144-151. https://doi.org/10.32479/ijefi. 19299

Blyzniuk, V. V. (2011). Liudskyi potentsial: osoblyvosti formuvannia dlia modernizatsii [Human potential:
Features of formation for modernization]. Economics and Forecasting, (4), 106-116.
http://nbuv.gov.ua/UJRN/econprog 2011 4 12 (in Ukrainian)

Chukhno, A. A., Yukhymenko, P. 1., & Leonenko, P. M. (2007). Suchasni ekonomichni teorii [Modern economic
theories]. Znannia. http://books.zntu.edu.ua/book info.pl?id=120889 (in Ukrainian)

Hitka, M., Kuchar¢ikova, A., Starchoti, P., BaldZova, Z., Lukaé, M., & Stacho, Z. (2019). Knowledge and Human
Capital as Sustainable Competitive Advantage in Human Resource Management. Sustainability, 11(18), 4985.
https://doi.org/10.3390/su11184985

Hrishnova, O. A. (2001). Liudskyi kapital: formuvannia v systemi osvity i profesiinoi pidhotovky [Human capital:
formation in the system of education and professional training]. Znannia. (in Ukrainian)

Ilyina, A. (2025). State Regulation and Innovation Infrastructure in the National System. Revista de Cercetare
si Interventie Sociala, (89), 100-127. https://doi.org/10.33788 /rcis.89.6

Levkovska, T. V. (2013). Ekonomichni problemy lehkoi promyslovosti Ukrainy [Economic problems of light
industry of Ukraine]. Innovative Economy, 3(41), 41-47.

Libanova, E. M. (2014). Nerivnist za dohodamy v suchasnii Ukraini [Income inequality in modern Ukraine].
Social and Labor Relations: Theory and Practice, 2(8), 26-36.
https://businessperspectives.org/journals/social-and-labour-relations-theory-and-practice

Libanova, E. M. (Ed.). (2007). Smertnist naselennia Ukrainy u trudoaktyvnomu vitsi [Mortality of the population
of Ukraine in the working age]. Institute for Demography and Social Studies.

Mandybura, V. (2009). “Liudskyi kapital”: obiektyvna ekonomichna realnist chy ideolohema? [“Human
capital”: objective economic reality or ideologeme?]. Ukraine: Aspects of Labor, (2), 26-33.
http://jnas.nbuv.gov.ua/article/UJRN-0000283458

Markuts, Y. Studennikova, I, & Mykhalyk, L. (2025). Ukraine Human Capital Chartbook. Kyiv School of
Economics. https://kse.ua/wp-content/uploads/2025/05 /Ukraine-Human-Capital-Chartbook-2025.pdf
Melnychuk, D. P. (2015). Human Capital: Priorities of Modernization of Society in the Context of Improving the
Quality of Life of the Population. Monograph. Polissya.
https://www.idss.org.ua/monografii/2015 Melnichuk.pdf

Naselennia Ukrainy. (2008). Narodzhuvanist v Ukraini u konteksti suspilno-transformatsiinykh protsesiv [Birth
rate in Ukraine in the context of socio-transformational processes]. ADEF-Ukraine.

Sanduhei, V., Bila, I., Shevchenko, 0., Manzhula, I., & Iliukhina, V. (2025). Human capital as a driver of the
formation of Ukraine’s competitive advantages in the post-war period. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu, (1), 157-163. https://doi.org/10.33271 /nvngu/2025-1/157

Schultz, T. W. (1961). Investment in Human Capital. The American Economic Review, 51(1), 1-17.
https://www.jstor.org/stable/1818907

Schultz, T. W. (1971). Investment in Human Capital. Free Press.
https://books.google.com/books/about/Investment in Human Capital.html

Shevchenko, ., Zavadskykh, H., Ptashchenko, O., Zvonar, V., & Vishka, I. (2023). The Application of Digitization
in the Economy as a Promising Direction in the Growth of Human Capital. Economic Affairs, 68(1s), 345-352.
https://doi.org/10.46852/0424-2513.1s.2023.37

United Nations Development Programme. (2023). Human Impact of the War in Ukraine: Protracted War,
Worsening Needs. UNDP. https://surl.li/ozkxaa

Zhuravel, V. 0., Karpushova, 0. V., Bielousov, V. D., Platonova, H., & Dyachenko, 0. A. (2023). Social Security of
Migrant =~ Workers from Ukraine in EU Member States. BESTUUR, 11(2), 333.
https://doi.org/10.20961 /bestuur.v11i2.78777

47


https://doi.org/10.55643/fcaptp.3.62.2025.4773
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-third-edition
https://www.nber.org/books-and-chapters/human-capital-theoretical-and-empirical-analysis-special-reference-education-third-edition
https://doi.org/10.32479/ijefi.19299
http://nbuv.gov.ua/UJRN/econprog_2011_4_12
http://books.zntu.edu.ua/book_info.pl?id=120889
https://doi.org/10.3390/su11184985
https://doi.org/10.33788/rcis.89.6
https://businessperspectives.org/journals/social-and-labour-relations-theory-and-practice
http://jnas.nbuv.gov.ua/article/UJRN-0000283458
https://kse.ua/wp-content/uploads/2025/05/Ukraine-Human-Capital-Chartbook-2025.pdf
https://www.idss.org.ua/monografii/2015_Melnichuk.pdf
https://doi.org/10.33271/nvngu/2025-1/157
https://www.jstor.org/stable/1818907
https://books.google.com/books/about/Investment_in_Human_Capital.html
https://doi.org/10.46852/0424-2513.1s.2023.37
https://surl.li/ozkxaa
https://doi.org/10.20961/bestuur.v11i2.78777

Social Development: Economic and Legal Issues No. 11 (2025)

e-ISSN 3083-6018

SOCIAL DEVELOPMENT: | &

/AL DEVELOPMENT:

Economic and Legal Issues e

https://www.eu-scientists.com/index.php/sdel

Accounting for Expenses and Income in Small and Medium-Sized
Enterprises in the Era of Digital Platforms: Models, Risks, and
Managerial Implications

Rostyslav-Yaroslav Vozniak “+ 1*

1 Lviv Polytechnic National University (Ukraine). PhD Student at the Department of Accounting and Analysis.

* Corresponding Author, e-mail: oa.dept@lpnu.ua

ARTICLE INFO ABSTRACT

Research Article The article focuses on the specifics of accounting for expenses and income in small and
medium-sized enterprises that utilize digital platforms, as well as an analysis of related

DOI:

10.70651/3083-

6018/2025.11.09

Copyright © 2025

by author

[ONole

This is an open

access journal and

all published

articles are licensed

under a Creative

Commons

Attribution—

NonCommercial 4.0

International
(CC BY-NC 4.0)

OPEN

ACCESS

models, risks, and managerial implications. The purpose of the study is to identify current
models of income and expense accounting in small and medium-sized enterprises in
Ukraine within the context of digital transformation and to assess their managerial
implications. The study employed general scientific methods of cognition: analysis and
synthesis, induction and deduction, generalization, a systems approach, comparative
analysis, and modeling. The results of the study show that the digitalization of accounting
in Ukraine demonstrates a steady trend toward higher levels of technological integration
in the financial processes of small and medium-sized businesses. It has been proven that
the most common accounting platforms include MASTER: Bukhhalteriya, M.E.Doc,
Dilovod, iFin, SMARTFIN.UA, Bookkeeper, and Fairo. The study reveals that the specifics
of expense accounting in digital environments lie in the automation of all stages - from
the input of primary documentation to the generation of financial results. It was found
that expenses are automatically aligned with the national chart of accounts, and tax
reporting is generated and submitted in real time to the State Tax Service. In terms of
income, the research shows that digital platforms are integrated with CRM systems and
payment tools, enabling instant income recognition and control over accounts receivable.
At the same time, it was found that digitalization gives rise to a number of risks and
managerial challenges. The main threats identified include dependence on digital
infrastructure, cybersecurity issues, potential algorithm failures, and a shortage of
qualified personnel in the field of digital accounting. The practical significance of the study
lies in providing a foundation for the implementation of effective digital accounting
models in the small and medium-sized business sector of Ukraine.

KEYWORDS

digital platforms, accounting, small business, expenses, income.

48


https://www.eu-scientists.com/index.php/sdel
https://www.eu-scientists.com/index.php/sdel
mailto:oa.dept@lpnu.ua
https://doi.org/10.70651/3083-6018/2025.11.09
https://doi.org/10.70651/3083-6018/2025.11.09
https://www.eu-scientists.com
https://orcid.org/0009-0009-2986-7701
https://creativecommons.org/licenses/by-nc/4.0/deed.en

Conjia/ibHUM PO3BUTOK: EKOHOMIKO-TIpaBOBi mpo6siemu Ne 11 (2025)

e,

Q,
:Qa?*\( @
@
O

e-ISSN 3083-6018

COLIIAJIbHUH PO3BUTOK:
€KOHOMIKO-NIPaBOBi Npo6JieMu

https://www.eu-scientists.com/index.php/sdel

‘COLIAABHWW PO3BMTOK:
EKCHOMIKO-NPABOBI
NPOBAEMU

DEVELOPMENT:
ECONOMIC AND LEGAL
ISSUES

O6JIiK BUTpAT i IOXOAIB Y MiIPUEMCTBAX MAJIOTO Ta CEPESHBOTO
6i3Hecy B enoxy UPPOBUX MJIATPOPM: MO/ eJli, pPU3UKHU Ta
yHpaBJIIHCHbKI HACJIAKU

PoctucnaB-fIpocsiaB A. Bo3Hsak = 1*
1 HayioHanwHull yHigepcumem «/Ibgiscbka nosaimexHika» (Ykpaina). Acnipanm kagedpu o6.4iky ma

aHanisy.

* Aemop-kopecnoHdenm, e-mail: oa.dept@lpnu.ua

CTATTA

AHOTALIA

JAocaioHuysbka

DOI:
10.70651/3083-
6018/2025.11.09

AemopcuvKe npago
© 2025 aBTOpa

08

Lleti maip
JIYeH3080HO HA
ymosax JliyeHsii
Creative Commons
«I3 3azHavueHHAM
Aemopcmea -
Hexomepyitina 4.0
MixcHapodHa»
(CC BY-NC 4.0).

OPEN ACCESS

CtaTTsa nprcBsiYeHa 0COBJIUBOCTAM O6JIIKY BUTPAT i JOXOAIB y MiJHIPUEMCTBAX MAJIOTO
Ta cepeJHbOTO 6i3HECY B YMOBaX BUKOPUCTAHHSA IMPPOBUX MJIATHOPM, a TAKOXK aHATI3Y
BiAMOBIJHUX MoJeJiell, pU3UKIB Ta YNpaBJiHCbKUX HacaifkiB. MeTa AociiPkeHHS -
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1. Introduction

In today’s global economy, digitalization has become a determining factor in the development of
entrepreneurial activity, particularly in the field of accounting and financial management. Global trends
show a shift from traditional forms of accounting to integrated digital ecosystems in which financial
information is generated, processed, and analyzed in real time. These changes are driven by the need to
speed up management decisions, reduce operating costs, and increase the transparency of financial
processes. According to reports by the OECD and the World Bank, digital technologies in accounting -
in particular, cloud services, analytical platforms, ERP and BAS systems - have become one of the main
tools for building business competitiveness in the world. Their use allows companies to optimize
document flow, integrate financial reporting with government systems, and ensure continuous
monitoring of performance indicators.

Ukraine is gradually becoming part of this global process of digital transformation. The active
introduction of digital technologies in the field of accounting is driven not only by the desire to improve
management efficiency, but also by the need to adapt to international reporting standards and the
requirements of the digital economy. Of particular importance are tools for automating the accounting
of income and expenses, which ensure the reliability of financial information and the speed of its
processing. In the context of martial law, digitalization is becoming not only a sign of modernization but
also a means of increasing business resilience: it is digital platforms that allow enterprises to maintain
control over financial processes, regardless of physical or organizational constraints, creating a basis for
further economic development in the post-crisis period.

2. Literature Review

The issue of cost and income accounting in small and medium-sized businesses in the era of digital
platforms, their models, risks and management consequences is sufficiently covered in the domestic
scientific literature. Among the authors who studied the transformation of accounting under the
influence of digital technologies, an important contribution was made by both specialists in theoretical
analysis and researchers of practical aspects of the application of cloud solutions in financial
management. A significant contribution to the development of the topic has V. D. Bondar [1], who
focuses on the automation of accounting processes, in particular about inventories, which is the basis
for effective cost control. E. I. Volot examines the role of cloud technologies in improving accounting
procedures at enterprises, which is especially important for SMEs in the context of digital
transformation [15]. H. Hladchuk et al. reveal how automation contributes to the transparency and
accuracy of financial data, which is critical for estimating income and expenses [3].

A. 0. Muzychenko analyzes the dynamics of the development of accounting taking into account
cloud technologies, emphasizing the change in accounting policy models [5]. Important is the study of
V. V. Novikov, who focuses on the digitalization of accounting in small business, where resources for the
implementation of complex systems are limited [7]. S. O. Mykhailovyna et al. also analyze the importance
of cloud solutions in the modernization of accounting and taxation [6].

A view on the implementation of digital technologies from the point of view of risks and strategic
management is provided by M. Sorokolit, who emphasizes the need to adapt theoretical approaches to
new digital conditions [13]. Y. V. Sheverya and A. M. Shysh demonstrate how cloud technologies are
changing accounting practices in Ukraine [11; 12]. Foreign experience in this context is presented by
A. Wahhab et al. [14], who analyze the impact of cloud solutions on the quality of financial reporting in
countries with emerging markets. The contribution to the understanding of digital transformation at the
macro level is presented in the work of V. Shepeliuk, which considers national trends, challenges and
security aspects of digitalization of accounting processes [10].

Despite a sufficient amount of literature on this topic, there is a lack of systematized material on
the topic of research, and therefore, using various methods of scientific knowledge, information was
analyzed, grouped, systematized and presented in the light of the research topic.

The article is aimed at determining modern models of accounting for income and expenses of
small and medium-sized enterprises in Ukraine in the context of digital transformation and assessing
their managerial consequences. The objectives of the study include: analysis of the state of digitalization
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of accounting and identification of the main digital platforms used in Ukraine; determination of the
features of the formation and automation of cost accounting in the digital environment; characteristics
of the specifics of income accounting and their integration with electronic services; identification of the
main risks and managerial consequences of the use of digital platforms in the financial management of
enterprises.

3. Problem Statement

The article is aimed at determining modern models of accounting for income and expenses of
small and medium-sized enterprises in Ukraine in the context of digital transformation and assessing
their managerial consequences. The objectives of the study include: analysis of the state of digitalization
of accounting and identification of the main digital platforms used in Ukraine; determination of the
features of the formation and automation of cost accounting in the digital environment; characteristics
of the specifics of income accounting and their integration with electronic services; identification of the
main risks and managerial consequences of the use of digital platforms in the financial management of
enterprises.

4. Methods and Materials

The methodological basis of the study consists of a complex of general scientific and special
methods of cognition aimed at achieving the research objective. Analysis and synthesis were utilized to
process the theoretical foundations and regulatory framework of accounting within the digital economy.
Through induction and deduction, the key trends in the digitalization of Ukrainian SMEs were identified,
utilizing empirical data from the European Business Association and Kyivstar Business Hub.

The systems approach allowed considering income and expense accounting as an integrated
element of the corporate management system. Comparative analysis was applied to evaluate the
functionality of modern digital platforms (such as MASTER: Accounting, M.E.Doc, Dilovod, iFin)
regarding their compliance with tax and management accounting requirements. Furthermore, the
modeling method was used to structure the specifics of accounting processes in cloud environments and
to assess the managerial risks associated with the automation of financial flows. The generalization
method facilitated the formulation of conclusions regarding the impact of digital transformation on
financial reporting quality.

5. Results and Discussion

The conditions of the ongoing war have become a powerful catalyst for the digital transformation
of the business environment in Ukraine. Despite the difficult security circumstances, the vast majority
of enterprises continue to function and adapt, actively introducing modern technological models into
their operational processes. According to the results of the European Business Association survey
(Business in Time of War, February 2025), 75% of companies as of the beginning of 2025 are fully
operational, another 24% have certain restrictions, and only 1% temporarily do not work. This indicates
the high adaptability of Ukrainian business, which remains resilient and even shows signs of resumption
of economic activity. Moreover, 77% of companies plan to stay in the Ukrainian market, regardless of
the course of military events [2]. Against the background of these indicators, there is a gradual
digitalization of key business processes. According to the analytical review of Kyivstar Business Hub,
accounting and document management are among the three areas where technologies are most actively
used. According to the survey, 19% of companies already use digital solutions in the field of accounting
and financial reporting, which indicates the systematic implementation of automation programs, cloud
services, and electronic document management [4].

According to V. D. Bondar’s research, accounting automation in Ukraine became a systemic
process in the late 2010s, when a stable market for accounting software products was formed [1], and
during the period of digital transformations (starting from 2020) they were especially developed. The
most common programs are “1C: Accounting”, “Info-Accountant”, “Parus-Accounting” and “Galaxy”,
which provide comprehensive automation of financial activities of enterprises [1].
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An important component of modern digitalization is the introduction of international standards
for electronic reporting, which are automatically used by accounting software products and allow you
to quickly adapt reporting to European requirements. As V. V. Novikov notes, the key tool of digital
unification was the IFRS XBRL Taxonomy, which was implemented in Ukraine in the UA XBRL IFRS
format. It provides a single electronic window for the submission of financial statements and increases
the efficiency of data processing by government agencies [7]. The XBRL format allows for automatic
tagging of financial indicators, which makes the information machine-readable, comparable, and
analytically accessible. Although this standard is currently mandatory mainly for large enterprises and
issuers, these standards will gradually apply to small and medium-sized businesses [7].

In modern conditions, according to the conclusions of H. Hladchuk et al., domestic enterprises are
increasingly introducing automated accounting systems developed taking into account the
requirements of national tax legislation and International Financial Reporting Standards (IFRS).
Solutions such as MASTER: Accounting, M.E.Doc, Dilovod, iFin, Debit Plus, SMARTFIN. UA and
BOOKKEEPER, provide high transparency of financial data, automatic reporting generation, integration
with regulatory authorities and remote access to information [3].

Studies of current trends confirm that the digitalization of accounting processes directly improves
the quality of financial statements, ensuring their accuracy, transparency and timeliness. In particular,
the results of the regression analysis conducted indicate the presence of a statistically significant
positive relationship between the use of computer technologies in accounting and the quality of financial
statements: an increase in the level of adoption of cloud solutions by one unit leads to an approximately
23.8% increase in the quality of reporting. The authors prove that digital platforms reduce the impact
of the human factor, improve the availability and reliability of data, and create conditions for more
effective internal control and analytics [14].

The digitalization of income and expenditure accounting in small and medium-sized businesses
in Ukraine is characterized by the active implementation of integrated online platforms that automate
most financial processes. As noted by N. M. Selivanova et al.,, modern Ukrainian services are Dilovod,
iFin, SMARTFIN. UA, MASTER: Accounting, and Fairo - provide a full cycle of income and expenditure
management, combining accounting, analytical, and tax functions.

For example, Dilovod is used to control financial flows, mutual settlements, purchase and sales
operations, warehouse accounting and personnel management, which creates a single digital
environment for the financial activities of the enterprise [9]. The iFin system is focused on simplifying
the accounting of income and expenses, wages, as well as the formation of electronic reports without
the need for in-depth knowledge of accounting. All data is stored on the Microsoft Azure cloud platform,
which guarantees security and uninterrupted access to financial information. SMARTFIN. UA and
MASTER: Accounting provide advanced opportunities for cost accounting, reporting, payroll, sick leave,
vacations, and compensation. Their modular structure allows you to conduct analytical accounting by
areas of activity, which is especially convenient for enterprises with several types of business. The Fairo
mobile application, developed by Raiffeisen Bank, has become a universal tool for sole proprietors and
freelancers: it automates invoicing, receipt control, expense accounting and tax reporting [10].

Costaccounting in Ukraine using cloud platforms is based on a combination of national accounting
regulations and the possibilities of automated digital processing of financial data. As noted by E. L. Volot,
the use of cloud services in the accounting system makes it possible to integrate the processes of fixing
costs, processing primary documents and forming accounting entries in a single digital
environment [15]. S. 0. Mykhailovina et al. emphasize that such systems as M.E.Doc, SMARTFIN. U4, iFin,
MASTER: Accounting and Bookkeeper provide synchronization of accounting, management and tax
accounting, allowing you to conduct cost analytics by items, divisions, financial responsibility centers
and counterparties [6]. A. O. Muzychenko emphasizes that cloud technologies reduce the number of
manual operations and provide automatic display of expenses in real time, which increases the
efficiency of financial results management [5]. U.Pelekh notes that the main advantage of cloud
platforms is the compliance of their functionality with tax requirements, which simplifies reporting and
increases its accuracy [8]. Y. V. Sheverya considers the implementation of cloud systems as a necessary
step to increase the efficiency of cost management, since such solutions allow avoiding data duplication
and generating reports automatically [11]. A. M. Shish adds that centralized storage of accounting
information in cloud storage helps to increase the level of financial security and reduces the risks of data
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loss [12]. Let’s consider the model of cost accounting for small and medium-sized businesses in the
context of the use of digital platforms.
Table 1. Specifics of cost accounting in digital platforms of Ukraine

Implementation in cloud

Cost accounting element Yes / No Application features
systems

Chart of accounts of Automated formation of Yes Coordinated with the Accounting
expenses (counts 23, 91- transactions by type of Standards and the possibility of
94,97, 99) operation analytics by cost centers [11]
Primary documents (acts, | Creating templates and Yes Implemented through integration
invoices, timesheets) signing EDS through the with M.E.Doc, iFin [6]

cloud
Cost calculation Distribution of costs by Yes Automation of calculation and

objects and items generation of management

reports [15]

Accounting for wages in Accrual and posting by Yes Modular integration with personnel
expenses items of expenditure accounting [5]
Tax differences and Generation of tax returns Yes The data is transmitted to the State
regulated reporting automatically Tax Service in XML format [8]
Data Cybersecurity Encryption and backup in Yes Minimizes the risks of loss of

data centers financial data [12]
Offline access Limited or absent Yes Requires a stable internet

connection [6]
Source: Systematized by the author.

The specifics of revenue accounting in cloud platforms are characterized by the integration of
financial results with the processes of selling products and services, which ensures the efficiency of
revenue recognition and improves the accuracy of reporting. As noted by E.I. Volot, cloud solutions
automate the formation of primary sales documents, invoices and acts, providing electronic circulation
and instant display of income in the system [15]. A. M. Shish emphasizes that such technologies provide
continuous control of accounts receivable due to automatic updating of payment statuses in real
time [12]. S. 0. Mykhailovina et al. [6] note that income accounting in cloud platforms is closely related
to CRM systems, which allow generating analytical reports on sales areas and customers. Y. V. Sheverya
focuses on the fact that the platforms are adapted to the national chart of accounts, in particular accounts
70,71, 74,79, which ensures the correct formation of the financial result [11]. U. Pelekh points out that
the integration of income accounting with state electronic services allows for reducing the time between
the implementation of the transaction and its reflection in the financial statements, ensuring full
transparency of the movement of funds [8]. Let us consider the specifics of income accounting in Table 2.

Table 2. Specifics of income accounting in cloud platforms of Ukraine

Implementation in cloud

Element of income accounting Yes / No Application features

systems
Income Chart of Accounts Automatic posting Yes Aligned with the Accounting
(Accounts 70,71, 74, 79) Standards and IFRS [11]
Primary documents (invoices, Electronic creation and Yes Integration with CRM and
acts, wayhbills) signature of EDS payment systems [8]
Income recognition At the time of sale or receipt Yes Automatic rules in accordance
of funds with accounting policies [6]
Accounts receivable accounting | Automatic update of Yes Real-time control [12]
payment statuses
Revenue analytics Reports on customers, Yes Formation of dynamic revenue
products, projects indicators [5]
Electronic reporting Formation of VAT and Yes Data is synchronized with
income tax declarations government systems [15]
Cyber protection and data Encryption and access Yes High level of protection of
storage control commercial information [12]

Source: Systematized by the author.
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Thus, the use of digital technologies in the accounting of income and expenses in Ukraine
contributes to increasing the efficiency, transparency and reliability of financial information. Cloud
solutions combine accounting, tax and management accounting in a single environment, ensure
compliance with the requirements of Accounting Standards and IFRS, and support the formation of
electronic reporting. This allows enterprises of any size to reduce the time spent on processing financial
transactions, reduce the number of errors and create conditions for continuous control over income and
expenses.

At the same time, the use of digital platforms in the system of accounting for income and expenses
in Ukraine, in addition to obvious advantages, is associated with a number of risks and managerial
consequences that affect the quality of financial information and the effectiveness of managerial
decision-making. According to S.O.Mpykhailovina et al., one of the key risks is the technological
dependence of enterprises on digital infrastructure, in particular on the stability of the Internet
connection, the reliability of servers and software solution providers, which can cause temporary
interruptions in access to financial data [6]. A.M.Shysh emphasizes that digital accounting
environments create increased requirements for information protection, because the risks of leakage of
confidential financial data, unauthorized access or loss of information as a result of cyberattacks can
have significant economic and reputational consequences [12]. E.Il. Volot emphasizes that the
automation of the processes of forming accounting indicators changes the role of the accountant from
an executor to an analyst, but at the same time creates a risk of excessive trust in algorithms and a
decrease in the level of critical analysis of financial information [15]. According to the observations of
U. Pelekh, the digitalization of accounting requires new competencies from managers - knowledge in
the field of IT accounting, cybersecurity, and data analytics, without which the effective use of digital
systems is impossible [8]. Y. V. Sheverya emphasizes that the managerial consequences are the need to
revise the organizational structure of the accounting service, the separation of responsibilities between
IT and financial departments, as well as the introduction of systems for constant monitoring of data
reliability [11]. Thus, digital platforms significantly increase the efficiency of financial management, but
at the same time create new risks related to information security, technical stability and competence of
personnel, which requires a strategic approach to the management of digital accounting processes.

6. Conclusions

The state of digitalization of accounting in Ukraine indicates a steady increase in the level of
technological integration into the financial processes of small and medium-sized businesses. The vast
majority of companies, even under martial law, continue to implement digital financial management
tools. UA, Bookkeeper and Fairo, which provide a full cycle of accounting, tax and management
accounting. These solutions meet the requirements of the Accounting Standards and IFRS, support
electronic reporting and create a single information environment for financial transactions, which
ensures transparency and timeliness of financial information.

The specificity of cost accounting in digital platforms is the automation of all stages - from fixing
primary documents to forming financial results. Expenses are automatically aligned with the national
chart of accounts, and digital services generate tax reporting in real time, transmitting data to the State
Tax Service.

Revenue accounting in digital platforms is marked by integration with CRM systems and payment
services, which provide instant recognition of income and control of accounts receivable. Electronic
document management simplifies the issuance of invoices and acts, and synchronization with
government electronic systems contributes to the transparency of financial flows.

At the same time, the digitalization of income and expenditure accounting is accompanied by new
risks and managerial consequences. The main ones are related to technological dependence on digital
infrastructure, cybersecurity threats, possible failures in automatic algorithms, and a shortage of
qualified personnel in the field of IT accounting. For effective management of digital processes, it is
necessary to ensure systematic monitoring of the reliability of financial data, increase the digital literacy
of personnel, as well as the separation of functions between IT and financial departments.
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1. Introduction

The global transition to a green economy is changing the rules of international trade, forming a
new architecture of regulatory approaches, where environmental standards act not only as tools for
environmental protection but also as a lever of economic competition. The strengthening of climate
commitments under the Paris Agreement, the implementation of the Carbon Adjustment Mechanism at
the border in the European Union, the growing requirements for the decarbonization of global supply
chains, and the rapid development of green financial instruments have created a situation in which
traditional trade practices are no longer sufficient to ensure access to goods in foreign markets. Under
these conditions, countries that do not adapt their production processes and regulatory regimes to the
environmental standards of their partners risk losing some of their competitive positions.

2. Literature Review

A review of scientific sources testifies to the gradual formation of the discourse of the “green
economy” and its integration into the field of international trade. At the micro and industry levels,
A. Datsenko [1] examines the impact of the CBAM mechanism on the competitiveness of the Ukrainian
metallurgy, showing that the increase in the “carbon price” for products imported to the EU
simultaneously strengthens the incentives for decarbonization and increases the transaction costs of
exporters. The author emphasizes that long-term competitive advantages are formed primarily due to
technological modernization and transition to low-carbon energy carriers, and not due to temporary
compensation of certification costs. The conceptual dimension of the “quality of growth” is revealed by
0. M. Verstyak and A. V. Verstyak [2], who show that modern international initiatives in the field of
sustainable development shift the emphasis from a simple increase in GDP to a decrease in the material
and energy intensity of production. In their opinion, the integration of climate goals into trade regimes
entails a redistribution of competitive advantages from “cheap resources” to “clean technologies” and
the institutional capacity to comply with environmental standards.

L. M. Horbach and co-authors [3] substantiate the role of the green economy as a tool for achieving
the Sustainable Development Goals, emphasizing the decisive importance of natural capital for long-
term productivity and investment attractiveness of the economy. P. I. Yukhimenko and a team of
authors [4], comparing the world experience and Ukrainian realities, reveal the institutional
“bottlenecks” of the green transition - fragmentation of policies, gaps between fiscal incentives,
technical regulation and customs procedures. They emphasize that without aligning these elements,
environmental trading instruments (such as CBAM or green taxonomies) can exacerbate market access
asymmetries. In the work of 0. Marchenko and 0. Hrabin [5], the emphasis is placed on the combination
of green and digital transformations as a prerequisite for the post-war recovery of the Ukrainian
economy: the authors show that digitalized MRV systems, traceability of supply chains and automated
carbon accounting reduce information asymmetries in export markets and create the basis for
integration into “green” value chains. In addition, L. Horbach et al. [6] demonstrate that sustainable
production is built around three key axes - resource efficiency, ecodesign and innovation capacity, and
the clustering of “clean” technologies and the development of local supply networks directly affect the
export potential.

The theoretical and methodological basis of the “green economy” as a separate direction of
economic thoughtis developed by A. Samoilenko [7], who systematizes approaches to the interpretation
of the green economy in the context of sustainable development and proposes structuring its principles
for economic policy. K. Kuznetsova et al. [8] study global trends in the green economy and show how
they transform international markets: the authors prove that the introduction of environmental
standards and climate commitments gradually changes the structure of supply and demand, causing an
increase in the share of “green” goods and services. The study by the GMK Center [9] analyzes the
macroeconomic consequences of the introduction of CBAM for the Ukrainian economy, in particular, the
risks of reducing exports of energy-intensive products and the need for accelerated industrial
modernization, which directly links trade policy with climate policy.

A separate block of literature is formed by works on European climate initiatives as a new
framework for international trade. A. Uniat et al. [10] consider the expansion of the EU ETS system as a
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tool for global emission reduction and show that its extension to cross-border flows actually sets new
standards for market access. The European Green Deal document [11] consolidates the EU’s transition
to a low-carbon growth model and defines a set of regulatory mechanisms (from the emissions trading
system to environmental requirements in industrial policy) that have a direct impact on the conditions
of international competition. Taken together, these works form a multidimensional vision of the green
economy - from theoretical foundations and national strategies to specific trade instruments and
sectoral effects.

Despite this, the available literature only fragmentarily covers the issue of how a set of new
“green” regulatory mechanisms - from CBAM and EU ETS to complex strategies such as the European
Green Deal - reformats the structure of international trade and redistributes competitive advantages
between countries with different levels of institutional and technological readiness. The integral effects
of these instruments on trade balances, export structure, business costs, and positioning of states in
global value chains remain insufficiently studied. It is this conceptual gap that necessitates a
comprehensive study on the transformation of international trade under the influence of the green
economy and new environmental regulatory mechanisms.

3. Problem Statement

The article is aimed at studying the transformation of international trade under the influence of
the green economy and analyzing how the introduction of new environmental regulatory mechanisms
changes the competitiveness of states and enterprises in global markets. To achieve this goal, the article
solves the following tasks: to clarify the conceptual foundations of the green economy as a factor in the
transformation of international trade regimes; to analyze modern mechanisms of environmental
regulation of foreign trade; to formulate strategic recommendations for increasing the competitiveness
of national economies in the context of global trade greening.

4. Methods and Materials

The material basis of the study was official documents of the EU and Ukraine regulating climate
and trade policy (in particular, acts on CBAM and the EU ETS system), statistical data on the structure
of foreign trade and carbon intensity of certain industries, as well as analytical reports of international
organizations and specialized research centers. Additionally, scientific publications on the green
economy and the transformation of international trade are used.

The paper uses analysis and synthesis to identify the key features of “green” regulatory
mechanisms and their impact on the competitiveness of exporting countries, a comparative approach to
compare European and Ukrainian approaches to the integration of environmental requirements into
trade, as well as elements of economic and statistical analysis to interpret data on the structure of
exports and potential business costs for adaptation to new rules. This made it possible to combine
regulatory, analytical and quantitative perspectives in assessing the impact of the green economy on
international trade.

5. Results and Discussion

The concept of “green economy” first appeared in 1989 in the British government report “The
Concept of Green Economy”, prepared by scientists D. Pearce, A. Markandia and E. Barbier. This
document laid down the idea that economic growth can and should occur without harm to the
environment. In official UN materials, the green economy is defined as a development model that
contributes to increasing the well-being of the population and social equality, while reducing
environmental risks and scarcity of natural resources. The formation of the concept of green economy
was an attempt to create a new strategy for the economic development of mankind, based on harmony
between man and the natural environment. This idea is closely related to the concept of sustainable
development, which seeks to balance economic, social and environmental objectives. Later, tools for
quantifying the “greenness” of economic systems appeared. Thus, in 2009, the international
organization GRESB developed the first system of indicators for monitoring the sustainable
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development of infrastructure projects in the fields of energy, transport, water supply and social
infrastructure. Its rating is based on an assessment of the quality of management, the level of risks and
transparency of reporting. And already in 2010, the analytical agency Dual Citizen created the Global
Green Economy Index (GGEI) - a global index of the “green” economy, which is now used to measure
the progress and effectiveness of green transformations in more than 130 countries around the world.
This index has become one of the key tools for international comparison and assessment of the level of
environmental responsibility of states [7, p. 100].

Along with the development of the “green” economy, the concept of circular (or circular) economy,
which offers a new approach to the use of resources, is becoming more and more popular. Unlike the
traditional linear model of “take - produce - dispose”, the circular economy is based on the principle of
a closed cycle, where materials and energy are constantly returned to production. As the World
Economic Forum emphasizes, the main goal of the circular economy is not just recycling, but the
prevention of waste generation at all stages of production and consumption, creating a sustainable
economic system that works in harmony with nature [8, p. 32]. Its essence lies in the maximum
extension of the life cycle of goods, reuse, repair, recycling and recovery of resources, which reduces the
need for new materials and reduces the volume of waste.

One of the key tools for the formation of a “green” economy in international trade was the
European Emissions Trading System (EU ETS). Its implementation made it possible to create a market-
based mechanism for regulating greenhouse gas emissions, within which enterprises buy and sell
emission allowances, which stimulates investments in clean technologies and increases energy
efficiency. Since its launch in 2005, the EU ETS has contributed to the reduction of industrial emissions
in the European Union (EU) by almost 47%, becoming an example of an economic instrument with a
powerful climate effect. One of the most important new mechanisms within the EU’s green trade policy
is the Carbon Border Adjustment (CBAM) [9]. This instrument imposes a “carbon tariff” on imported
products produced with high CO, emissions, thereby leveling the playing field between European and
foreign companies. CBAM not only protects the EU internal market from carbon leakage but also
encourages trading partners to switch to environmentally friendly production standards, which
increases the export attractiveness of enterprises that implement low-carbon technologies. The EU ETS
system is gradually being integrated into the global context - the EU is expanding cooperation with
Norway, Switzerland, Iceland, and also supports green investments in developing countries through the
financing of clean energy projects [10]. Such integration forms a new architecture of international green
trade, where competitiveness is determined not only by economic indicators, but also by the carbon
efficiency of production.

Global instability caused by the war in Ukraine, energy crises and supply chain disruptions has
become a powerful catalyst for the “green transformation” of EU energy policy, directly affecting the
structure of international trade and the competitiveness of European businesses. In the context of
growing geoeconomics risks, the green economy is turning not only into an ecological, but also into a
trade and economic strategy, which determines new rules for the participation of countries and
companies in world markets. Until 2022, about 40% of natural gas in the EU was supplied from Russia,
but already in 2023, this dependence was reduced to less than 10% due to the active diversification of
energy supplies from the United States, Qatar and Norway. Such a reorientation not only reduced the
energy vulnerability of the European Union, but also changed the structure of foreign trade flows,
directing them towards more sustainable partnerships and green investments. The sharp rise in energy
prices in 2022 came as a shock to industry, especially for energy-intensive sectors (metallurgy,
chemicals, transport), which forced the EU to step up the implementation of the REPowerEU plan, a
comprehensive initiative aimed at deploying renewable energy sources (RES), improving energy
efficiency and reducing dependence on fossil fuel imports. This strategy has not only an environmental,
but also a clear economic and trade dimension, because it allows you to reduce production costs,
stabilize energy prices and increase the export attractiveness of “green” goods. By 2030, the EU plans to
increase the share of RES in total energy consumption to 42.5%, while in 2023 this figure has already
reached 24.5% (against 17.5% in 2017). The Nordic countries are demonstrating the highest rate of
transformation: in Sweden, the share of “clean” energy exceeds 50%, which has made it possible to
reduce CO, emissions and increase its “green competitiveness” in international trade. Such successes
shift the emphasis in the global economy - now the value of a product is determined not only by the
cost, but also by its carbon footprint, which forms new standards of market advantage. The decisive
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tools of this transition were the European Green Deal [11], Fit for 55 [12] and REPowerEU [13] - a
strategic framework that combines economic, environmental and trade objectives. They provide for a
55% reduction in emissions by 2030 (compared to 1990) and the achievement of carbon neutrality by
2050, which directly affects trade regulation. In particular, the CBAM mechanism introduces a carbon
tax on imports of energy-intensive products (steel, cement, fertilizers, etc.), stimulating EU partners to
eco-modernize. Since 2013, the EU ETS emissions trading system has already reduced industrial
emissions by 47%, and in 2022 alone by 7.3%, creating an economic incentive for green investment. In
total, the EU will invest more than EUR 580 billion by 2030 in the development of renewable energy,
smart grids and the modernization of buildings, which consume up to 40% of all energy in the Union
[14]. Thus, the green economy within international trade has become a new paradigm of global
competitiveness, where benefits are determined by environmental efficiency, technological innovation
and the ability to comply with high climate standards. The EU, thanks to the system of “green” regulatory
mechanisms, not only reduces its own energy dependence, but also forms new global trade rules that
combine economic growth with environmental responsibility.

With the world’s population growing rapidly - projected to reach 9 billion people by 2050 - the
global economy faces a double challenge: the need to maintain sustainable economic growth while
preserving natural capital as the basis for future development. In this context, the international
community is increasingly recognizing that the traditional focus on GDP alone as the main indicator of
well-being is outdated and insufficient. The modern development paradigm is shifting towards the
“green economy”, which integrates economic dynamics with indicators of environmental sustainability,
social justice and efficient use of resources (Table 1).

Table 1. International Systems, Methodological Approaches and Indicators for Assessing the
“Green Economy” in the Context of International Trade and Competitiveness of Countries

System Organization Purpose of Main indicators lmp:-ic.t on
assessment competitiveness
Green Growth | OECD Monitoring the | Resource Gives a comparative
Indicators effectiveness of | productivity, natural | assessment of eco-growth,
(OECD) “green growth” assets, environmental | determines the positions of

quality, innovations

countries in “green” trade

SEEA (System of | UN Inclusion of | Accounting for water, | Increases transparency of
Environmental- natural resources | energy, forests, | green accounting, supports
Economic in national | minerals, restoration | investors and trade policy
Accounting) accounts costs
WAVES (Wealth | World Bank Assessment  of | Value of ecosystems, | Promotes environmentally
Accounting and natural  capital | contribution to GDP, | friendly financial policies
Valuation of and ecosystem | natural assets and green investments
Ecosystem services
Services)
GGEI (Global | Dual Citizen | Comparative Climate, ESG | Determines the eco-
Green Economy  LLC assessment of | investments, positions of states, affects
Index) green policies in | decarbonization, eco- | the attractiveness in trade
160 countries health and investment
LCEI (Low | PwC Measurement of | Emissions, energy | Promotes the
Carbon Economy CO, Emissions | efficiency, structure of | implementation of CBAM
Index) Intensity to GDP | the economy and the assessment of
carbon competitiveness
GCII (Global | Global Assessing the | Resources for | Determines the
Cleantech Cleantech potential of clean | innovation, results | technological readiness of
Innovation Group technologies (startups, patents) countries for green
Index) transformation
SWOT analysis of | OECD, UNEP, | Analysis of | Strong:  innovation, | Provides a strategic
the “green | EU strengths, image; Weak: funding; = assessment of the
economy” weaknesses, Opportunities: development of green
opportunities employment; Threats: | policy and export potential

and threats

Source: Compiled by the authors based on [15-20].
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This approach forms new mechanisms for regulating international trade, where the
competitiveness of states is determined not only by the volume of production, but also by carbon
neutrality, the level of circularity of production and contribution to global environmental goals.
Countries that adapt their financial systems, tax incentives and standards to the requirements of the
green transition gain an advantage in international markets - from access to ESG investments to the
growth of exports of environmentally friendly products [15]. Thus, the change of emphasis from
quantitative economic growth to qualitative growth - focused on welfare and long-term ecological
balance - becomes a key factor in the new global competitiveness in international trade.

A comparative analysis of international green economy assessment systems reveals that, despite
varying institutional approaches and methodological frameworks, all tools concur on the importance of
integrating environmental factors into the trade and competition policies of states. Indicators from the
OECD, the UN, the World Bank, PwC and independent analytical platforms form a multidimensional
assessment system that combines the measurement of resource efficiency, the natural and monetary
valuation of natural capital, technological innovations and the level of decarbonization of economies.
This allows countries to get a more accurate and structured picture of their readiness to participate in
green global trade. At the same time, the results show that environmental indicators act not only as
monitoring tools, but also as factors in the formation of new competitive dynamics. The SEEA and
WAVES systems reinforce the importance of natural capital in macroeconomic planning, while the GGEI
and GCII affect investment attractiveness by demonstrating technological readiness and the
effectiveness of public policies. LCEl is directly related to foreign trade regulatory regimes, in particular
CBAM, which makes a low-carbon economic model a key condition for product access to EU markets.

Strengthening environmental requirements in international trade necessitates the reorientation
of national economies to long-term development models based on low-carbon technologies, innovations
and increased resource efficiency. With instruments such as CBAM, ESG-focused regulation of financial
markets, and the growing role of green standards in cross-border supply chains, countries’
competitiveness is increasingly determined not by traditional cost factors, but by the ability to integrate
environmental dimensions into economic policy and industrial strategy. Under these conditions, the
formation of effective strategic approaches requires coordination of industrial, trade, financial and
innovation policies in the direction of a “green” structural shift.

The key direction is the modernization of production processes based on energy-efficient and low-
carbon technologies, since it is the intensity of emissions that becomes the determining criterion for the
admission of products to markets with strict environmental barriers. Increasing the technological
readiness of enterprises requires large-scale renewal of industrial assets, support for clean technologies,
development of smart energy solutions and stimulation of circular production models that reduce
dependence on resource imports and reduce environmental costs. In this context, state support for
scientific developments and the implementation of applied research results aimed at decarbonizing
heavy industry, agri-food chains and the transport sector are of particular importance.

An equally important strategic element is the development of institutional mechanisms of
environmental regulation, which ensure predictability, transparency and compliance with international
standards. The introduction of national carbon accounting systems, harmonized with EU and OECD
approaches, creates conditions for controlling the real carbon intensity of products, as well as
strengthening the position of exporters in negotiations with trading partners. The development of
digital environmental reporting platforms, the use of MRV (monitoring, reporting, verification) tools,
and the integration of ESG principles into corporate governance are becoming not only requirements of
global markets but also factors in the formation of investment attractiveness.

An important role is also played by the formation of competitive “green” sectors of the economy
capable of providing added value at the global level. The creation of clusters of clean technologies, the
development of green engineering, the production of energy-saving equipment, the bioeconomy and
renewable energy form a new industrial framework that meets global decarbonization trends. The
presence of such sectors not only reduces dependence on traditional industries with a high carbon load,
but also allows countries to integrate into new production chains focused on innovation and
environmental efficiency.

A significant factor in increasing competitive positions is the expansion of international
cooperation through participation in “green” alliances, partnerships with the EU, OECD, World Bank and
other institutions that support environmental reforms. Joint decarbonization projects, the development
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of transnational energy corridors, environmentally oriented investment platforms, and increased access
to climate finance create opportunities to reduce technological and financial barriers inherent in
countries seeking to accelerate the green transition.

It is also important to increase the adaptive capacity of enterprises, in particular small and
medium-sized ones, through the development of green financing mechanisms, tax incentives, grant
programs and advisory support on environmental modernization. Ensuring access to cheap financial
resources is critical in the context of the need for large investments in energy efficiency, renewable
energy sources and equipment upgrades. The role of the state is to create favorable conditions for the
green bond market, develop guarantee mechanisms and involve international financial institutions in
supporting environmental projects.

6. Conclusions

Clarification of the theoretical foundations showed that the green economy has evolved from the
primary ideas of ecological balancing of production, formulated in the works of D. Peirce, A. Marchandia
and E. Barbier, to a comprehensive development paradigm that integrates resource efficiency,
innovation, circularity of production and carbon neutrality. Modern approaches of the UN, the OECD,
the World Bank and other institutions confirm that environmental indicators are turning into key
elements of economic analysis, determining the real capacity of countries to integrate into global value
chains. The analysis of modern environmental mechanisms for regulating international trade has shown
that tools such as EU ETS, CBAM, Fit for 55 and REPowerEU form a new architectural dimension of the
global economy, where not only the price and quality of goods are important, but also their carbon
footprint, energy efficiency and technological modernization. The EU, by introducing a comprehensive
system of carbon incentives and barriers, is actually transforming trade rules, shifting them in the
direction of environmental responsibility and low-carbon competition. This transformation already has
a tangible impact on the structure of energy and trade flows, the pace of industrial modernization and
investment policy, which confirms the strategic nature of the green economy as a trade model of the
future.

The generalization of international systems for assessing the green economy made it possible to
determine that green competitiveness is formed at the intersection of three key dimensions: resource
and technological efficiency, institutional quality and innovation capacity. These systems not only
record progress indicators, but also actively influence the behavior of states and corporations, as they
set standards of transparency, responsibility and investment attractiveness. As a result, environmental
indicators become a tool for global redistribution of trade advantages. The strategic recommendations
formed in the article showed that increasing the competitiveness of national economies in the context
of global greening of trade requires systematic modernization of industrial neo-cluster structures,
development of low-carbon technologies, harmonization of carbon accounting with EU standards and
strengthening of the institutional infrastructure of environmental management. The ability of states to
create incentives for green industry, implement circular models, develop markets for green financial
instruments and expand international cooperation will determine their position in the global trading
system. It is important that the green transformation concerns not only the manufacturing sector, but
also financial architecture, logistics flows, energy security, and digital environmental reporting
platforms. Prospects for further research are an in-depth analysis of the impact of carbon regulatory
instruments on the sectoral structure of exports and modeling scenarios of long-term competitiveness
of countries in the context of the global green transition.
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apXiTeKTypH iHTEerPOBAaHUX CUCTEM. Pe3yibTaTH AOCTiAKeHHS BK/I0Ya0Th QYHKIiOHAJbHY
k1acudikanio iHcTpyMeHTIB iHGoOpMaliliHO-KOMYHIKalliHHUX TEeXHOJIOTIH 3a TpboMa
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1. Introduction

The existing problems of the global environmental crisis require a fundamental revision in
approaches to environmental impact assessment and environmental management systems. According
to the World Health Organization (WHO), nine million people die each year due to pollution, a quarter
of the total burden of disease in the world. Traditional methods cannot efficiently process large data sets
for real-time risk analysis, and hence, there is a need for new monitoring systems that will improve
transformation opportunities thanks to rapidly evolving digital technologies. The increase in connected
IoT-to, together with the introduction of artificial intelligence algorithms, Geographic Information
Systems (GIS) development and remote sensing technology-constitutes the technological foundations
for the formation of qualitatively new levels in environmental management. However, modern practice
is characterized by fragmented technological solutions, interoperable problems, and the lack of a single
architectural concept for integration. Thus, there is a need to develop an integrated model that
integrates the different information and communication technologies (ICT) tools into a single
environmental management system, aimed at achieving synergies through interaction between digital
technologies, as well as overcoming existing technological barriers that block their implementation.

2. Literature Review

Research on the use of ICT in the environmental field has been characterized by active
development in recent years. The analysis of the use of artificial intelligence for environmental
monitoring shows that machine learning algorithms can increase the accuracy of predicting
environmental parameters by 25-40% compared to traditional statistical methods [1].

European researchers are actively developing the concept of a “digital ecological twin” within the
framework of the Destination Earth initiative and propose the integration of remote sensing
technologies with geographic information systems to create dynamic ecosystem models. The results
show that this approach provides a reduction in the time for conducting environmental assessments [2].
Further research confirms that Earth’s digital twins enable the convergence of big environmental data
with physical models in interactive computing systems to monitor and predict environmental
changes [3]. The practical implementation of digital twins in nature conservation areas demonstrates
their effectiveness for monitoring ecosystems and informing management decisions [4].

Research on the development of [oT systems for environmental monitoring substantiates the
prospects of using a network of distributed sensors for real-time monitoring of the state of the
environment [5]. Further research confirms the effectiveness of wireless sensor networks for
monitoring air quality and enabling the development of early detection and warning systems for
environmental threats [6; 7].

According to the latest data, blockchain provides accurate monitoring of environmental
components to verify environmental data and control natural resources. A number of studies propose a
conceptual model for the use of a distributed ledger for the verification of environmental data, as well
as transparency in the process of environmental impact assessment, in particular accounting for
greenhouse gas emissions [8; 9].

Cloud computing and big data technologies have been significantly developed in the context of
environmental management. Research demonstrates that cloud infrastructure provides scalability and
cost-effectiveness in processing large amounts of environmental data, while posing challenges in terms
of energy consumption and environmental impact [10]. Electricity consumption by data centers is
projected to increase to 945 TWh by 2030, which actualizes the need to implement the concept of
“green” cloud computing using renewable energy sources [11].

The issue of energy efficiency of ICT systems is of particular relevance in the context of
environmental goals. The data show that the ICT sector is responsible for 567 Mt of CO, equivalent
emissions, which is 1.7% of global emissions [12]. Green computing research offers comprehensive
strategies to reduce the environmental footprint of digital technologies, including energy-efficient
equipment, software optimization, and implementation of circular economy principles [13; 14].

The problem of interoperability and standardization of data remains critical for the integration of
heterogeneous sources of environmental information. The analysis of the studies reveals the need to
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develop uniform standards for data exchange and semantic interoperability to ensure the effective
integration of multidisciplinary environmental data [15]. Modern initiatives, in particular the FAIR
(Findable, Accessible, Interoperable, Reusable) principles, are aimed at improving the quality and
accessibility of environmental data for scientific research and practical application [16].

The European Copernicus program within the framework of the European Green Deal
demonstrates the practical implementation of integrated environmental monitoring systems, providing
free access to Earth observation satellite data to support environmental policy and environmental
monitoring [17].

Despite significant achievements, the analysis of the literature reveals the lack of comprehensive
studies that systematize various ICT approaches and formulate the conceptual foundations of their
integration into a single system of environmental management.

3. Problem Statement

Itis the modern approach to global challenges in the field of environmental problems that requires
a major revision of existing approaches to environmental impact assessment and management.
Traditional monitoring methods have limited capabilities in dealing with significant amounts of data, as
well as environmental threats, and may not be effective enough when it comes to predicting
environmental risk.

Today, nine million deaths in the world are attributed to ambient air pollution, as evidenced by
Global Air’s comprehensive analyses of data on air quality and health impacts. It is air pollution that has
become the second largest risk factor for death after high blood pressure. In February 2025, the WHO
published an updated database, which notes that environmental risks account for a quarter of the total
global burden of disease. [18-20]. This highlights how important environmental monitoring is. The [oT
Analytics report points to a 13% growth in connected IoT devices to 18.8 billion globally by 2024. New
opportunities are opening up for revolutionary changes in environmental monitoring [12].

However, the information and communication technology sector accounts for 1.5% to 4% of total
global carbon emissions, which creates a paradoxical situation between technological solutions and
environmental goals [12].

This makes it urgent to develop a conceptual model for combining different ICT tools within one
environmental management system, for their synergistic work in helping to reduce the negative impact
on the environment. In the absence of such a systemic combination, it becomes quite difficult to take full
advantage of the opportunities that modern digital technologies can offer.

4. Methods and Materials

The research methodology is based on the application of a set of scientific methods that provide a
comprehensive analysis of modern information and communication technologies and the conceptual
architectural formation of integrated ecological systems.

For a comprehensive study of scientific publications, the method of analysis and synthesis was
applied to the application of the Internet of Things, GIS, artificial intelligence, blockchain technologies
and digital twins in environmental assessment and management. The strengths and weaknesses of
today’s digital solutions, as well as the scientific gaps in environmental assessment and management,
have been identified through a critical evaluation of existing technological approaches. The study of the
functionality of technologies was carried out by conducting a comparative analysis. Conceptual
modeling of the architecture of integrated systems was used to develop a structural model.

Applying the method of systematization and generalization, conclusions were drawn and
prospects for the use of digital technologies in processes involving environmental assessment and
management were determined.

5. Results and Discussion

The study is aimed at developing conceptual foundations for the introduction of modern
information and communication technologies in the system of environmental impact assessment and
environmental management.
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On the basis of the study of modern technological solutions, the classification of ICT tools by
functional purpose is proposed: data collection technologies, processing and analysis technologies, and
visualization and communication technologies (Table 1).

Table 1. Classification of ICT tools for environmental assessment

Technology Category Tools and Methods

- Remote Sensing
- 10T Sensors and Wireless Sensor Networks
- Mobile Apps for Public Monitoring
- Automated Observation Stations
- Geographic Information Systems (GIS)
- Machine Learning and Artificial Intelligence (AI)
- Decision Support Systems
- Cloud Computing and Big Data Analytics
- Geovisualization and Mapping Systems
Web Platforms and Dashboards
Mobile Apps for Stakeholders
- Notification and Early Warning Systems

Data Collection Technologies

Processing and Analysis Technologies

Visualization and Communication Technologies

Source: Compiled by the authors.

Data collection technologies constitute the basic level of information support for environmental
monitoring. Remote sensing is carried out using satellite observation and aerial photography systems,
which provide multispectral information about the state of ecosystems. Modern satellite platforms
Sentinel-2 and Landsat provide a spatial resolution of up to 10 meters, which allows you to study in
detail the changes occurring with the structure and functions of natural complexes.

IoT forms a technological infrastructure with the provision of sensors and wireless sensor
networks that are used to develop an actual distributed system for monitoring environmental
parameters. The results of practical experiments have shown high measurement accuracy, which can be
achieved by the following systems: +0.5°C for temperature, +2% for humidity and +0.1 for pH [6]. Mobile
monitoring applications expand the spatial coverage of observations by involving the public in the
processes of collecting primary environmental data.

Processing and analysis technologies support the transformation of primary data into structured
information for managerial decision-making. Geographic information systems (GIS) implement the
capabilities of spatial environmental analytics and synthesis of heterogeneous information for complex
modeling of the state of the environment. Systems based on ArcGIS software allow mathematical
modeling of pollutant distribution processes, as well as quantitative assessment of environmental risks.

The application of machine learning algorithms and artificial intelligence methods demonstrates
a statistically significant improvement in the accuracy of predicting environmental parameters by 25-
40% compared to traditional statistical methods [1]. Deep learning algorithms are very useful for
analyzing time series of environmental data and for discovering hidden patterns in the dynamics of
natural processes.

Cloud computing technologies and big data analytics allow you to process vast amounts of
environmental data while maintaining scalability and cost-effectiveness.

Verification and management technologies represent the information plus technological cycle of
environmental management at its last stage. Geovisualization and mapping systems present the results
of environmental monitoring in a visual way, expressed in terms understandable for making a
management decision.

Blockchain technologies guarantee cryptographic immutability and transparency of
environmental data, which is especially important in the field of accounting for greenhouse gas
emissions and verification of environmental reporting [8; 9]. Early warning systems combine
information from various sources to automatically identify and report potential environmental threats.

A critical analysis of the current state of ICT application in the field of environmental monitoring
reveals a number of systemic limitations. It is these limitations that do not allow you to effectively use
potential opportunities.

In particular, the fragmentation of technological solutions is understood as the lack of integration
between individual ICT platforms. Existing systems mostly work as standalone solutions with minimal
interoperability with other existing solutions. This leads to the creation of isolated information arrays
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and does not allow for the effective use of available resources. The situation is even worse when there
is no unified architectural concept for the construction of integrated environmental information
systems.

The compatibility problem lies in the lack of common standards for data exchange between
different ICT platforms. This is manifested in differences in data formats, information transfer protocols
and program interfaces. Thus, there are serious technical obstacles to building complex systems based
on environmental management. This requires the development of more levels of adaptation, and
therefore makes technological solutions more complex and expensive.

The energy paradoxes of ICT systems also consist of the significant energy consumption of modern
digital technologies, with the main share being machine learning systems and distributed ledgers.
According to experts, it is likely that the functioning of ICT infrastructure can nullify all positive effects
on the environment when it is used, creating a conceptual contradiction between its means and
environmental management objectives.

It is impossible to ignore the qualification obstacles associated with the great technological
complexity of modern ICT solutions, which require high professional competence from their users. This
becomes an obstacle to the widespread practical implementation of innovative technologies in
environmental management at the regional and local levels of government.

Based on the analysis of functional categories and the identified system limitations, a conceptual
model is formulated, which consists of five interacting architectural levels (Table 2)

Table 2. Structural diagram of the multi-level system of integration of information and
communication technologies for environmental assessment

Level Description

Level 1 | Intelligent data aggregation with automatic standardization of formats and information exchange
protocols
Level 2 | Adaptive processing and analytics, where algorithms self-adjust to the specifics of user tasks

Level 3 | Automated verification, minimizing user involvement in the data validation process

Level 4 | Intuitive management and visualization via adaptive interfaces that automatically assess the user’s
technical proficiency
Level 5 | User support system with integrated training and consulting modules

Source: Compiled by the authors.

The basic level (Level 1) of the architecture carries out the basic processing and unification of
heterogeneous flows of environmental information. The main function of this level is to overcome the
problem of fragmentation of technological solutions through the development of a single information
space.

Intelligent aggregation is carried out by automatically determining types and constructing input
facts regardless of their basic form. The setup can process satellite observer information, loT sensor
data, lab test results, meteorological data, and field research details.

Automatic standardization of formats ensures that all information is brought to common technical
standards, so there are no compatibility issues between different data sources. Information exchange
protocols are optimized to ensure reliable and fast data transfer between system components.

The level contains mechanisms for quality control of primary data with automatic detection and
correction of typical measurement errors, which increases the overall reliability of the information base
of the system.

The analytical layer (Level 2) provides intelligent processing of normalized data with the
automatic selection of the best analysis methods according to the nature of the tasks to be performed
and the characteristics of the available information.

The adaptability of processing is expressed in the ability of the system to automatically select
those analysis algorithms that are most successful, depending on the type of environmental task, the
amount of information available, requirements for the accuracy of results and time constraints. The
system can use a range of analytical methods, ranging from simple statistical calculations to complex
machine learning models.

Query history, user activity profile, and domain features determine how algorithms can be
configured automatically. The system optimizes work for different categories of users and gradually
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studies their needs. Among them are scientists, heads of environmental protection agencies, and
representatives of industrial enterprises.

Here, there is an automatic detection of trends, anomalies and patterns in environmental data,
which creates predictive models and assesses the probability of various scenarios for the development
of the environmental situation.

The validation layer (Level 3) is designed to ensure high reliability of analysis results by
implementing automated mechanisms for verifying data and processing results without the need for
constant user intervention.

Auto-verification involves a multi-level control system: checking input data for compliance with
physical laws and environmental patterns, cross-checking the results with various analytical methods,
as well as comparing with historical data and reference values.

Minimizing user participation is achieved by implementing expert systems that automatically
assess the reliability of information based on accumulated experience and accepted quality criteria. The
system itself identifies possible errors, inconsistencies, as well as dubious results and informs the user
only those cases that require an expert decision.

This layer provides documentation at all stages of the verification process to be able to track the
verification process and verify the quality of the results. Mechanisms for the versioning of data and
analysis results are also implemented so that changes can be tracked and be able to return to previous
states.

At the interface level (Level 4), effective interaction of users with the system is ensured by
automatically adjusting the complexity of the interface to the level of technical training and professional
needs of a particular user. The implementation of intuitive control takes place in natural forms of
interaction: graphical interfaces with drag-and-drop elements, voice commands, gesture control, and
auto-completion of requests. The system tries to minimize the number of technical operations that need
to be performed to obtain the desired result.

According to user behavior, by the frequency of use of a particular function, by typical errors and
methods, and by how well the work is done, the systems present a simplified interface for beginners
with step-by-step instructions for using the system. For experts who may wish to never see such
annoying interfaces, adaptive systems provide all the advanced features that help you get quick access
to professional tools.

Analysis of the speed of execution of operations, the use of complex functions, understanding of
terminology, as well as the interpretation of the results automatically assesses the level of technical
training. Based on this, the system automatically adjusts the level of detail of the information to be
provided, the complexity of the tools that may be available, and even the amount of reference
information.

Visualizing the results automatically selects the best ways to display information: maps, graphs,
charts, 3D shapes, and videos. The setting looks at how different people see things and what information
about the environment exists for the most informative visual display.

The User Support System (Level 5) provides complete assistance to the user by mixing training
materials, consulting services, and expert help systems directly in the stages of using the system.

The support system works like a smart assistant that always monitors what the user is doing,
detects possible problems, and provides assistance even before it is asked. Help comes right in the
center of the task at hand, without distracting from the main work.

Training modules are built into apply the concept of continuous professional development by
combining the content of education with the work process. The system automatically detects gaps in the
user’s knowledge and learning materials, including interactive lessons, practical tasks, and thematic
webinars.

Consulting modules unlock expert knowledge through multiple channels: automatic answers to
frequently asked questions, access to a knowledge base of best practices, and the ability to connect with
experts in real time. The system stores its consultation history and thereby creates a personal
knowledge base for each user.

This level involves the establishment of feedback mechanisms that would constantly update the
support system based on the user’s experience and any changes noticed in the subject area. Tools for
self-assessment of competencies and tools for planning professional development have been
introduced.
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The proposed five-level architecture acts as one whole system, where each layer receives the
results of the previous one and passes the processed information to the next. This setting ensures a
continuous improvement in both the quality and value of information at every step of processing.

Standardized interfaces and data exchange protocols ensure vertical integration of layers. Quality
control at each transition between levels and verification of processing results accompany every step
taken. Horizontal integration allows information to be exchanged between all components within any
given level for a synergy effect that optimizes the overall performance of the system. The proposed
architecture supports this principle, whereby feedback from higher-level decision-makers can be used
to optimize the performance of lower-level decision-makers. This will make this architecture dynamic
with respect to continuous improvement.

6. Conclusions

The conducted research made it possible to systematize modern information and communication
technologies of environmental assessment, as well as to develop conceptual foundations for their
integration into environmental management systems. A functional classification of ICT tools into three
main categories has been developed, which provides a structured approach to the selection of
technological solutions in accordance with the specifics of environmental tasks.

A conceptual model of a five-level architecture of an integrated environmental management
system is proposed, which provides the transformation of raw environmental data into ready-made
results of a management decision using intelligent aggregation, adaptive analytics, automated
verification, intuitive control, as well as intelligent user support. Further research prospects in this
direction include the development of appropriate interaction standards for different ICT platforms, the
improvement of artificial intelligence methodologies, the study of energy efficiency in information
technology, and the study of ethical aspects of the application of artificial intelligence within the
framework of environmental management.
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Research Article The rapid development of artificial intelligence (Al) is radically transforming auditing
activities, ensuring not only the automation of routine processes and the transition to

DOI: continuous monitoring, but also changing the role of the auditor. Technologies such as big

10.70651/3083- data analysis, machine learning, and Explainable Al (XAI) are becoming more and more

6018/2025.11.12 commonplace in the audit community. Meanwhile, for developing countries, the process of
integrating Al auditing poses a double challenge. On the one hand, technological advances,
Copyright © 2025 increasing data volume, and rapid globalization make the integration of Al into human
activities not just a desirable improvement, but also a prerequisite for competitiveness.
Moreover, Al allows not only to improve productivity, but also to compensate for human
® @ resources to some extent. On the other hand, there are a number of systemic limitations to
| @ the implementation of Al, which not only slow down the integration process but also make
it impossible in some places. All this requires an integrated approach to the application of
Al technologies in these countries. The available publications in this area are mostly
access journal and focused on developed economies, leaving a research gap on a comprehensive model for
all published articles implementing Al audits in resource-constrained settings. The purpose of this article is to
are licensed under a  identify key system barriers and develop a practical integrated framework for Al audit
Creative Commons readiness in these countries. The study conducted in this article identifies and systematizes
Attribution— the systemic gap between global Al audit models, based mainly on developed
NonCommercial 4.0  nfrastructure, and the realities of developing countries. Five interdependent key factors
International were identified, such as data infrastructure (fragmentation, poor quality, unstable power
(CC BY-NC 4.0) supp!y), technological readin_ess (lack of computing resources, need for new software
solutions, weak cybersecurity), human resources (critical shortage of specialists,
insufficient adaptation of educational programs), organizational capacity (lack of holistic
strategies, informal procedures) and regulatory support (lack of comprehensive laws, non-
compliance of internal norms with international standards). To overcome this
fragmentation, a practical integrated readiness framework is proposed, which unites all
these components and can serve as a tool for diagnosing and planning Al integration. Thus,
the study comprehensively analyzed and systematized the key barriers to the
implementation of Al in auditing in developing countries, confirming the incompatibility of
Western models with their resources. It showed that the successful digital transformation
of audit requires not only technological investments but also the parallel strengthening of
data infrastructure, staff training, and the creation of a strong regulatory framework. The
proposed readiness framework is the basic guide that facilitates this process.
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CTpiMKHU# po3BUTOK wTy4YHOro iHTesekty (LII) pajgukaabHUM 4YHUHOM TpaHchOpMye
ayJUTOPCbKY Aifl/IbHICTB, 3a0e3Me4your He TiIJIbKM aBTOMaTH3alil0 pyTUHHUX NPOLECIB Ta
nepexiJ; 10 6e3rmepepBHOTO MOHITOPUHTY, a ¥ 3MiHIOKOYH CaMy poJib ayAuTopa. Taki TexHoJoril
SIK aHaJIi3 BeJIMKUX AaHuX (Big Data), MalunHHe HaBYaHHA Ta NosicHIOBasibHUHM I cTaloTh Bce
6isbllle OyJleHHUMH B ayJAUTOPCBbKIH cHifbHOTI. TUM yacoM, [J1 KpaiH, 1[0 PO3BUBAIOTHCH,
npouec iHTerpauii lI-ayquTy cTBOpro€ NMOABIHHUI BUKJIUK. 3 OAHOTO 60Ky TEXHOJIOTIYHUM
nporpec, 36i/bllIeHHs 06'€My JaHUX Ta IIBMJKA IJo06ajnizanisg po6sasaTb iHTerpauiio I B
JIIOJCBbKY [JifJIbHICTb He MpOCTO 6akaHUM MOKpalleHHsM, a H Heo6XiZHOW YMOBOIO
KOHKypeHTO034aTHOCTI. [Ipu yomy LI 03BoJISI€ HE Ti/IbKY NOKPALUMTH NIPOAYKTUBHICTB, ajle U
[IEBHOI0 Mipol0 KOMIIEHCYBAaTH JIIOACbKI pecypcd. 3 iHLIOrO GOKY iCHYe psifi CHCTEMHHX
obMexxeHb BrpoBakeHHs IlI, fki He TiNBKW CHOBiNMBHIOIOTHL Npouec iHTerpauii, ajse i
NOJleKyAu po6JATb HOro HeMOXJUBUM. lle Bce BHMMara€ KOMILJIEKCHOTO MiJXOAy [0
3acrocyBaHHs Il TexHosoriii B nux kpaiHax. HasBHi my6usikauii B 1iii coepi 3ae6iab11oro
OpiEHTOBaHi Ha pO3BHHEHI EKOHOMIKM, 3a/IMIIAIYM JOCAIJHULBKUNA pO3PUB 1100
KOMILJIEKCHOT MoJiesti BipoBapkeHHs LlI-ayAuTy B yMoBax 06MexeHUX pecypciB. MeToto JaHO1
CTaTTi € BU3HAYEHHS K/JIIOYOBUX CUCTEMHUX 6ap'epiB Ta po3pobKa NPaKTUYHOI iHTerpoBaHOi
pamku rotoBHocTi o I-ayauTy B 1jux kpaiHax. Jlocii»keHHsIM, TPOBEJeHUM Y JlaHil CTaTTi,
BUSIBJIEHO TA CUCTEMATH30BaHO CUCTEMHUM PO3PUB M rJ106a1bHUMU MogiensimMu Lll-ayiuty,
mo 6a3ylTbCs 3/e6iIbIIOro Ha pO3BHUHEHIN iHQpacTpykTypi, Ta peaniiMu KpaiH, L0
po3BUBaIOThCAA. Bysio BU3HAueHO M'SITb B3aEMO3aJIEXKHUX K/IIOYOBUX (QAKTOPIB, TaKUX fK
indpacTpykTypa AaHux (dparMeHTapHICTb, HU3bKa SKiCTb, HeCTabi/IbHe eHepronocTayaHHs),
TeXHOJIOTiYHA FOTOBHICTb (6pakK 064MC/II0BAaILHUX PecypciB, HeOOXiJHICTb HOBUX IPOrPaMHUX
pilieHb, ciabka KibepOesneka), KaZjpoBa CIPOMOXKHICTb (KpUTHUYHUH JediuuT daxiBlib,
HeJIOCTAaTHA aJaNnTallii OCBiTHIX IporpaMm), opraHisauiiiHa cnpoMoXHicTb (BiCyTHICTB
LiJlicHUX crparerii, HepopMasizoBaHi mpoleaypu) Ta peryJsTopHe 3abe3nedyeHHs (6pak
KOMIIJIEKCHUX 3aKOHIB, HEBIATIOBIJHICTb BHYTPIIIHIX HOPM MiXXHapoJHHUM cTaHjapTaM). Jis
nojoNlaHHs L€l dparMeHTApHOCTI 3aMpONOHOBAaHO MPAKTHUYHY IHTerpoBaHy paMKy
FOTOBHOCTI, IKa 00’€JHYE YCi 1Ii KOMIIOHEHTH i MOXe CJIYTyBaTH iHCTPYMEHTOM JiarHOCTHUKH
Ta IIaHyBaHHA iHTerpauii 1. OT>xe, npoBeeHe KOCTIIKeHHA KOMIIJIEKCHO NPOaHaJIi3yBaio
Ta CUCTEMaTHU3yBaJIO KJIOY0Bi 6ap’epu Ha LuIsAXy BopoBakeHHs LI B ayauT B KpaiHax, 110
PO3BUBAIOTLCS, MiJTBEPAUBIIN HECYMICHICTb 3axiJHUX MoJeJsed 3 ixHiMU pecypcamMu. BoHo
nokasaJio, 10 ycnimHa uudposa TpaHcpopMalisa ayauTy BUMarae He Jivlle TeXHOJIOTIYHHUX
iHBecTHUIi, ajle ¥ mapayieJibHOTO 3MillHEHHS IHPPACTPYKTYpU JaHUX, IiJ[BUILEHHS
kBaJidikalil kaApiB Ta CTBOpPeHHs MilHOI peryJsATopHOi 6a3u. 3anpoNOHOBaHA paMKa
TFOTOBHOCTI € TUM 6a30BUM NYTIBHUKOM, KU MOJIETLIYE LieH poLieC.

KJIIOYOBI CJIOBA

WITY4HUN iHTeseKT B ayauTi; llI-ayauT; KpaiHy, 10 po3BUBAKTHCS; iHPpacTpyKTypa
JlaHUX; TEXHOJIOTiYHA FOTOBHICTh; mosicHioBaabHU# I (XAI); kajpoBa CHPOMOKHICTB;
pery/isaTopHe 3a6e3nedyeHHs; iHTerpoBaHa paMKa roToBHOCTI; LudpoBa TpaHcopMalisa

ayuTy.
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1. Introduction

In recent years, there has been a rapid development of artificial intelligence (Al), which has had a
significant impact on auditing activities. Thanks to Al, routine processes are automated in auditing and
the accuracy of inspections is increased. In addition, the audit made it possible to analyze large amounts
of data, which became possible thanks to big data. Leading audit firms are actively implementing
machine learning tools into standard procedures, increasingly integrating intelligent audit into their
activities [5; 15]. At the same time, in addition to the means of verification, their very logic changes. Data
sampling is replaced by continuous monitoring and supervision of risky transactions [5; 15]. Also worth
noting is the emergence of Explainable Al (XAI), which makes all decisions of Al models transparent and
understandable. This allows the auditor to provide reasonable conclusions to all stakeholders [28].

In parallel with the increase in productivity, new challenges and risks appear, in particular, the
need for new competencies [25]. No less important is the issue of control and responsibility for
decisions. As the developers of the concept of "internal algorithmic auditing” emphasize, without clearly
defined rules for controlling models, old problems will only be transferred to a new environment [24].
Therefore, international organizations in the regulatory sphere are increasingly focusing on the
requirements for transparency and accountability, although they are mostly focused on countries with
developed economies.

Also, the ability of organizations to use Al depends on the level of readiness of digital
infrastructure and human resources and can differ significantly even within the same industry [10]. For
developing countries, this forms a double challenge. On the one hand, Al audit allows you to compensate
for the lack of human resources and cover large amounts of data. On the other hand, it is these countries
that often face a lack of quality data, limited computing capabilities, and a lack of clear regulatory
mechanisms.

Despite the large number of publications available, most of them focus either on Al audit
implementation technologies or on issues of ethics, trust, transparency, accountability, and control.
There is a lack of a comprehensive system analysis that would take into account all these aspects. In
addition, there is still not enough research in the literature that takes into account the specific
limitations of developing countries.

2. Literature Review

The topic of Al in auditing is currently widely covered on all platforms and has been sufficiently
researched in scientific papers. Basic research by D. Appelbaum et al, and others, describe the
technological capabilities of Al auditing, changes in audit procedures and the role of the auditor under
the influence of automation and big data [5; 11; 13; 15; 25; 26; 27]. In particular, the use of big data
stands out as a new type of audit evidence. The authors focus their main attention on the integration of
machine learning and data analytics into audit processes and show the transition of audit from random
testing to real-time monitoring. C. Zhang et al,, in their work, focus on XAl as the main condition for
transparency and accountability of model decisions in audit [28]. They emphasize that the lack of
explainability is a major obstacle to Al adoption. The authors show that the use of XAl allows auditors
to understand the logic of the models and assess the reliability of the analysis. Other authors describe
how the integration of Al and blockchain affects the architecture of accounting systems [29]. The ability
of Al technologies to significantly expand audit functions to ensure continuous and high-quality data
control is emphasized.

R. Libby and P. D. Witz, using the example of an experiment with “mock jurors” in a case of audit
negligence, investigate how the use of Al in auditing affects the auditor’s perception of objectivity [19].
They demonstrate that the use of Al reduces assessment bias and increases trust in the audit process.
At the same time, it is emphasized that the effective use of Al in auditing requires a deeper
understanding of risks, ethical constraints, and the formation of critical thinking, since these factors
directly affect the quality of the auditor’s profession.

Other authors show how the professions of auditor and accountant are changing under the
influence of the development of Al In particular, S. Greenman et al. emphasize that Al redistributes the
functions of specialists, reducing routine tasks [11]. In turn, they address the ethical challenges

76



Social Development:

Popel, s. Economic and Legal Issues No. 11 (2025)

associated with the adoption of Al, including job losses and dependence on technology. Review by
E. Ahmed and G. Japee demonstrates that in the context of digital transformation, internal audit is
gradually shifting from a controlling role to a partner role [2]. L. E. Fotoh and Y. I. Lorentzon emphasize
that the impact of Al on auditing will be gradual, and propose a transitional framework for development
to ensure the competitiveness of the audit profession [9]. This, in turn, will require the profession to
acquire new skills, as well as change the business models themselves.

D. Leocadio et al. propose the concept of integrating Al into audit, which covers all stages of
implementation and the role of management and control in it [18]. In turn, D. Kokina et al., based on
field data, emphasize the need for a structural approach to management [16]. Their work also notes the
importance of reviewing the roles of auditors and adapting all procedures to the practical use of Al in
auditing. I. D. Raji et al,, in their work on internal algorithmic auditing, they propose a control model that
covers the entire cycle of Al implementation, including design, training, deployment, and monitoring
[24]. The authors emphasize that algorithms can create risks of bias, opacity, and lack of accountability.
To prevent this, they propose the introduction of internal Al audit mechanisms. Similar principles are
laid down in the OECD Framework for the Classification of Al Systems, developed by the international
organization OECD [23].

At the same time, most studies are based on the examples of countries with developed digital
infrastructure, relatively high-quality data, and more mature regulatory institutions. They assume the
presence of a sufficient technological base, even at the stage of analyzing the risks of Al implementation
and scaling [5; 8; 15; 16; 23; 25; 27]. They also rely on developed human and institutional resources [8;
9; 11; 16; 19; 23, 24]. On the other hand, the issue of limited resources and weak institutions, which is
typical for developing countries, remains less researched, even though some works already record
critical personnel, economic and institutional barriers [1; 3; 4; 6; 7; 10; 12; 14; 17; 20; 21; 22].

Thus, D. Genaro-Moya et al. in their article show that in Latin America, the potential of Al to
increase the effectiveness of public control is quite high [10]. It is recognized by the highest audit
institutions, but faces a shortage of personnel, weak infrastructure and frequent delays in the
implementation of digital technologies. S. Anomah’s study on Ghana also highlights the low level of
readiness for Al adoption [4]. Among the influencing factors, the author highlights the lack of resources,
competencies and poor quality of management in public audit. Analysis by A. Nyamawe et al.
demonstrates that in sub-Saharan Africa, there is a high interest of governments in Al technologies [22].
However, their implementation is hampered by a combination of staffing shortages, unstable digital
infrastructure, and uncertain regulatory policies.

Broader cross-regional reviews also confirm the systemic nature of the various limitations faced
by Al initiatives. Thus, in the article by M. S. Khan et al. It is emphasized that in low-income countries,
one of the key obstacles is the lack of cloud solutions and low data quality [14]. In the study of A. Ateeq
et al. note that in South Asian countries, on the one hand, there is a critical shortage of competent
personnel in the digital field, and on the other hand, funding for educational programs with Al remains
insufficient [6]. Similar conclusions are made by the authors A. O. Aderibigbe et al., who describe the
cumulative technological, personnel, and institutional constraints that hinder the development of Al in
Africa [1]. In turn, M. Maghsoudi and others. show that in developing countries, unresolved problems of
weak infrastructure and low control are superimposed on issues of ethics, risk assessment, and trust in
Al algorithms [20].

At the level of private business, the article by S. G. Ayinaddis shows that small and medium-sized
enterprises lag significantly behind large companies due to limited digital resources, lack of
infrastructure, low level of digital literacy and lack of adequate support from the state and its institutions
[7]. The author directly emphasizes that typical models of Al implementation, developed for the
conditions of developed countries, do not work in the real conditions of countries, developing. In this
way, the incompatibility of the models developed and the socioeconomic environment in which they are
used is demonstrated. Research in the field of accounting information systems and business analytics
also confirms this gap. In particular, T. H. Y. Nguyen notes in his work that accounting systems in
Southeast Asian countries are not ready for Al technologies due to a lack of skills in working with them,
low data quality, and weak cybersecurity [21]. Similar conclusions are made by V. Iatsiuta and V. Kobets
in their article, which describes the architecture of Al as a Service (Al-as-a-Service) for Ukraine [12]. The
authors emphasize that the implementation of such a service is constrained by the lack of unified data
and limited IT resources of the business.
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In another Ukrainian study, O. Kondratiuk et al. The authors emphasize the indispensability of the
human factor due to organizational and technological limitations [17]. While Al can improve the quality
of data analysis in audits, its application cannot completely replace the auditor's professional
assessment. In turn, the Malaysian researcher M. Akpa proposes a model for evaluating performance in
the context of the use of Al. The model proposed by him takes into account human and organizational
factors, emphasizing the importance of harmonization of technological and human resources [3].

A literature review shows that despite the high relevance of the topic and the growing number of
publications on the use of Al in auditing, most of the available research remains scattered. In addition,
they are not sufficiently adapted to the conditions of developing countries. Firstly, there is a clear gap
between typical Al audit models, formed mostly in developed countries, and real constraints in low- and
middle-income economies. Existing approaches, in particular to risk management and XAl, do not take
into account the poor data quality, limited IT infrastructure, and lack of specialists typical of countries
with weak economies. Secondly, the existing works do not form a holistic model for implementing Al
audits in conditions of limited resources, despite the fact that they cover the issues of infrastructure
readiness, social and economic challenges, as well as personnel shortages. Thirdly, the identified need
for new roles and skills of the auditor is almost not considered in the context of the regional shortage of
personnel and inequality of access to education. Fourthly, modern approaches to ethics, accountability
and governance in the field of Al auditing, widely described in the literature, often do not contain
practical mechanisms for adapting to the conditions of weak supervisory systems in developing
countries.

Summarizing the results of the literature review, we can say that modern research does not form
a holistic and practically applicable model for the implementation of Al audit in developing countries.
This emphasizes the relevance of the research aimed at systematizing existing approaches, identifying
key challenges and forming recommendations for minimizing risks and increasing trust in Al.

3. Problem Statement

This article aims to determine to which the implementation of Al in auditing is possible in the real
constraints of developing countries. Most of the existing approaches to Al auditing are formed in
countries with developed digital infrastructure, high economic indicators, high-quality data, and
extensive human resources. On the other hand, in Africa, Latin America, Asia and Eastern Europe, there
is a shortage of qualified personnel, inconsistency of information systems, limited budgets and
uncertainty of the regulatory framework, which often makes it impossible to implement Western
models. The research conducted in the article is aimed at solving three key tasks: to identify and
systematize the key barriers to the implementation of Al auditing, as well as to show their
interdependence; to bridge the research gap on a comprehensive model of Al adoption in resource-
constrained settings; develop a practical integration framework for the audit environment that can
serve as a tool for planning and implementing Al audits in developing countries.

The object of this study is the process of integrating Al into audit and financial control, which is
considered a complex system that includes technological, organizational, personnel and regulatory
components. The subject of the study is the limiting factors that affect this process.

4. Methods and Materials

The methodological basis of the study of the implementation of Al audit in developing countries
is based on a systematic analysis of scientific publications, analytical reports, regulatory documents and
reports of leading industry specialists. This approach ensures transparency, impartiality and
reproducibility of research results, as well as allows for a comprehensive assessment of key aspects of
the research process.

5. Results and Discussion

5.1. The Gap Between Global Models and the Reality of Developing Countries

A literature review revealed a significant imbalance between conceptual Al models and the
conditions in which they are implemented. On the one hand, we have the technological potential of
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machine learning, big data, XAl, and various digital platforms [5; 13; 15; 26; 27; 28; 29]. On the other
hand, empirical studies conducted in developing countries demonstrate various limitations that
significantly narrow the possibilities of implementing and scaling such technologies [1; 4; 6; 10; 14; 20;
22]. The authors emphasize that weak infrastructure, lack of quality data, computing resources, and
skilled personnel limit the use of Al in key sectors of the economy and public administration [1; 6; 14].

There is also a significant inequality in the participation of developing countries in the global
development of Al. They have a rather small share in the volume of scientific publications, which is why
their needs remain underrepresented [14; 20; 22].

In addition, there is a difference in the priorities of countries with different levels of development.
For developing countries, access to basic services and technological infrastructure is one of the central
issues, while the interests of countries with higher economies may lie elsewhere (e.g., regulation and
ethics of Al) [1; 4; 6; 7; 10; 14; 16; 17; 20; 22].

In this way, we can see that this gap is systemic and multidimensional. For developing countries,
this means that any framework for the introduction of Al, in particular in the field of auditing, should be
based not only on global models, but also on the limitations recorded in studies [4; 6; 10; 14; 20; 22].

5.2. Key Challenges of Al Audit Implementation in Developing Countries
5.2.1. Data infrastructure

Most Al audit models developed in developed countries are based on the availability of
standardized information flows, developed data infrastructure, relatively high-quality data, and unified
recording formats [5; 12; 13; 15; 16; 25; 29]. They are considered as a reliable basis for the deployment
of algorithms for monitoring transactions, analyzing financial flows, detecting anomalies and generating
analytical reports [12; 13; 16; 29].

On the other hand, for developing countries, a different situation is quite typical. In the public
sector of Latin America, information systems are still scattered, and integration between databases is
limited [10]. In Africa and South Asia, incomplete or inaccurate data are common, and there are no
uniform standards for their collection, analysis and coding [1; 6; 14; 22]. For example, in the public
sector in sub-Saharan Africa, the prevalence of unbalanced, biased, and low-quality data hinders the
deployment of machine learning models [22].

An additional complicating factor is periodic interruptions in power supply and Internet
connection, which are typical, in particular, for African countries [1; 22]. For example, as of 2022, 43%
of Africa's population still did not have access to electricity [22]. This makes data transmission not only
unreliable and fragmented but often impossible.

Under such conditions, even relatively simple machine learning models are sensitive to errors,
which in turn affects the accuracy of their work [10; 16; 21; 22]. Auditors often distrust Al
recommendations and conclusions due to a clear inconsistency with their experience with manual
audits [10]. This often leads to the fact that Al solutions remain at the stage of pilot projects without
further scaling and operation [10; 14; 20; 22].

Thus, the data infrastructure in developing countries is a critical bottleneck that determines not
only the effectiveness of Al audit models but also the very possibility of their practical application in
these countries.

5.2.2. Technological readiness

Modern Al audit models perform many complex tasks, such as automated transaction monitoring,
analysis of large amounts of data, the use of blockchain to confirm audit evidence, and the support of
continuous control [5; 13; 15; 16; 17; 25; 26; 28; 29]. An important condition for trust in these models
is not only the accuracy of the results obtained, but also the auditor’s ability to interpret the results [5;
9; 16; 17; 18; 19; 24; 28]. This reinforces the role of XAl, which provides transparency of models and
allows you to understand the logic of decision-making [12; 15; 16; 24; 28]. All these technologies form
a solid foundation for the implementation of Al in auditing.

In developing countries, the implementation of such solutions faces a number of technological
challenges, which are reflected in regional studies. In Ukraine, there is an increase in the amount of data
received from customers, which is why there is a need for high-quality Al-based solutions. But to use Al
in auditing, new software is needed [17]. Often, in the process of developing Al solutions, there are
problems in optimization, limitations in support of multiple sources, and potential security
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vulnerabilities [12]. Therefore, Al integration requires addressing key issues, including cybersecurity
[17].

The example of Vietnam shows that companies face significant challenges in adapting to new
technologies. Overcoming them requires not only methodological support, but also serious investments
in technological infrastructure [18; 21]. In the public sector of Ghana, there is also a need to adapt
technological resources to the changes associated with the use of Al [4]. Similar conclusions are drawn
for Latin American countries, emphasizing that supreme audit institutions must respond to
technological advances. They should ensure the openness of data and expand the possibilities of using
analytics in auditing [10]. This will allow auditors to improve the quality of control, reduce the risks of
errors and increase the transparency of conclusions.

In the broader context of developing countries, there is a lack of reliable computing resources and
access to high-speed Internet [1; 4; 6; 14; 20; 22]. Common challenges in Al adoption include insufficient
technical capacity and limitations in data management [10]. There is often a lack of modern formalized
procedures that would turn the results of Al models into a real tool that helps in decision-making.
Policies related to documentation, review, verification, transfer to a higher level, etc., often remain
informal and fragmented [1; 6; 20]. Without this, the work of Al becomes an incomprehensible and
uncontrollable process.

Technological readiness is closely related to financial resources and IT infrastructure, which is
especially important for small and medium-sized enterprises, as they often face high barriers to access
the necessary infrastructure [7].

As aresult of all the above factors, even where such approaches as XAl could theoretically increase
the credibility of Al audits, their large-scale implementation is hampered by technological
unpreparedness [1; 4; 10; 20; 21; 22].

5.2.3. Lack of skills

The role of the auditor is gradually changing from classical sample analysis to analytical work with
data [2; 18; 25]. This requires an increasingly higher level of professionalism and the acquisition of new
skills that combine technical and auditing knowledge [13; 17; 18]. The auditor must not only be able to
apply modern technologies in practical work, but also critically evaluate, interpret and question the
recommendations of models [13; 16; 17]. This, in turn, requires changes in the requirements for auditor
training and adaptation of training programs to modern challenges [13; 25].

Studies conducted for developing countries describe the key factors that determine the industry’s
readiness to implement Al in accounting and auditing processes. An analysis of the impact of Al on the
profession of auditors and accountants conducted in Ghana showed the difficulty of transitioning to new
technological approaches, in particular due to the insufficient qualification of personnel [4]. There is
also a need for skilled personnel with Al skills in Vietnam, as traditional training programs often do not
provide these competencies. [18; 21]. The lack of qualified personnel is also one of the barriers to
integrating Al into auditing in Nigeria [21]. Due to the lack of personnel, audit bodies often involve
international specialists for the implementation of projects, which further increases the costs of their
implementation [10].

As we can see, having a skilled workforce with Al skills is critical for developing countries. These
countries are significantly lagging in the adoption of Al, in particular due to the lack of specialists in the
field of machine learning, data science, and Al engineering [1; 4; 6; 14; 20; 22]. According to a Ukrainian
study, 30% of representatives of the financial sector have only heard the term “machine learning”,
without having a real idea of its mechanisms [17]. This creates a need for the systematic development
of technical literacy of specialists, which is one of the key factors in the integration of Al into auditing [2;
4;9;10; 13; 15; 16; 17; 25].

Despite the urgent need, there is an insufficiency of local educational programs in developing
countries, which causes or deepens the structural personnel shortage [1; 4; 6; 14; 20; 22; 27]. In
addition, there are a number of other factors that affect personnel training. In African countries, for
example, the integration of Al into educational programs is complicated by financial constraints and the
need for proper teacher training [14]. In a broader context, educational institutions often work with
limited digital infrastructure and do not have access to modern analytical tools [1; 4; 6; 14; 22]. Systems
of retraining of current employees of state institutions are often isolated and limited [1; 10; 14; 17; 20;
22;27].
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Thus, the lack of qualified personnel becomes the main obstacle to the successful implementation
of Al, especially in those areas where Al could theoretically compensate for human deficits [1; 4; 6; 7;
10; 11; 13; 14; 17; 22]. This requires the development of training programs and serious investment in
technical education and training of personnel [1-9; 10; 11; 13; 14; 17; 18; 21; 22; 25; 27; 29].

5.2.4. Organizational capacity

The scientific literature on audit and accounting information systems describes modern
approaches to the creation of special bodies and roles, the development of policies that help integrate
Al into existing control systems [5; 13; 15; 16; 24; 25; 26; 28]. This helps developed countries to ensure
that new initiatives really work, and not remain only on paper.

The Ukrainian example shows the importance of the country's government facilitating the
implementation of Al initiatives. The country has established an Expert Committee on the Development
of Al under the Ministry of Digital Transformation, which presented a draft concept of this development
for public discussion [17]. Thus, the state demonstrates its readiness for the further implementation of
Al and forms a stable institutional foundation for this.

However, developing countries are mostly characterized by limited readiness to implement
complex technologies in the field of Al. Studies show that governments in low-income African countries
are at the lowest levels of Al readiness rankings [14; 22]. These countries, as well as Latin American
countries, are characterized by weak digital reforms, low integration of information systems, uneven
infrastructure development and insufficient strategic planning [1; 4; 10; 22]. Part of this problem is the
lack of clearly defined procedures, roles, and tools that would support the systematic implementation
of Al [1; 4; 6].

A study in Ghana showed that despite the existence of initiatives, the readiness of audit
institutions to implement Al remains limited due to the lack of a holistic strategy, uneven support for
reforms, and a lack of skilled workers [4]. In Latin America, there is a problem with the consistency of
information standards and risk assessment when using algorithms [10]. Such conditions inhibit the
further development and scaling of Al projects [1; 4; 22]. In turn, this requires additional efforts and
measures from countries with limited resources to increase their readiness for Al initiatives.

In addition to readiness for new technologies, comprehensive interaction between government
agencies, educational institutions, IT companies and international organizations is necessary. Such
forms of interaction contribute to the exchange of experience, the formation of standards and the
strengthening of human resources, which are key conditions for the successful implementation of Al in
audit [1; 4; 10; 20; 22].

5.2.5. Regulatory restrictions

The international Al regulatory environment shows significant unevenness, which is particularly
acute for developing countries. The world's first EU Al Act has been created in the EU countries, which
establishes risk classification, conformity assessment mechanisms, requirements for transparency, data
management, model security, and post-implementation monitoring [8]. EU countries have followed the
path of regulatory policy, which, on the one hand, lays a solid foundation for the further development of
Al, and on the other hand, can slow down the development of Al technologies and investment in the
industry. The United States has followed the path of market expediency, in which innovation and billions
of dollars in investments in them dominate preventive regulation. There are industry regulations (FTC,
FDA, HUD, etc.) and a set of recommendations NIST Al RMF (Al Risk Management Framework from the
US National Institute of Standards and Technology). Already at this level, there is a gap between the
regulatory European model and the American market model.

In developing countries, there is a lack of comprehensive laws and mandatory Al regulations.
Instead of special laws, the most common format is codes of ethics, general IT strategies and principles
of responsibility, which do not have the legal force of law [1; 4; 20; 22]. Some countries, including Latin
American regions, take the EU Al Act as a guideline, but the status of adoption of similar acts in individual
countries is not determined [10; 14; 18; 20].

As aresult, a triple regulatory gap is formed for these countries:

- between the EU and the USA, where there are fundamentally different regulatory models;

- between developed and developing countries in the context of access to quality standards and
regulations;
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- within the countries themselves, where the state often faces difficulties in implementing even
basic norms for the responsible use of Al [1; 4; 10; 14; 20; 22; 24].

For the field of financial audit, the discrepancy between internal regulations and external
regulations is especially critical, because, according to the EU Al Act, this area belongs to the high-risk
category. In practice, for developing countries, this means that any organizations that interact with
European counterparties (audit outsourcing, financial analytics, internal control, etc.) actually face the
requirements laid down in this act. In the absence of mature infrastructure and quality data in these
countries, the EU Al Act becomes an indirect external regulatory pressure on them. They have to adapt
to European standards under the influence of external requirements, which often do not take into
account their real capacity.

5.3. Integrated Al Audit Readiness Framework in Developing Countries

A generalization of the literature review shows that considering all aspects separately does not
allow for fully assessing the readiness of developing countries to implement Al audits. Most modern
approaches are based on selective solutions to problems, while these countries are forced to work with
all constraints together, while overcoming fragmentation in research.

To overcome this fragmentation, an integrated preparedness framework is proposed, which
consists of five interrelated components: infrastructure readiness; technological readiness and XAl;
human resources; institutional architecture; regulatory framework and governance. This framework is
aimed at low- and middle-income countries and can be used as a tool to diagnose problem areas in
specific sectors of the economy. It can also be considered as a methodological basis for the systematic
implementation of Al audit.

5.3.1. Infrastructure readiness

For developing countries, infrastructure readiness first of all means step-by-step structuring of
data, and only then the gradual complication of models. It includes, first of all, the availability and quality
of data, the availability of basic computing resources and minimum data management standards. Also,
the level of integration of accounting systems is no less important. Data structuring can be divided into
two stages.

At the first stage, uniform rules are established for key data elements. Such accounts as dates,
currencies, account codes, counterparty identifiers, etc., are brought to a single format. A minimum set
of required fields for each operation is defined. It can include the date, amount, type of transaction,
counterparty, comment, etc. Then a register of data sources and routes of their movement is built,
namely: where data is generated and stored, and how it is transmitted between systems. At the end, the
rules of inspections are established.

In the second stage, all key sources are connected to a single intermediate storage using simple
ETL (Extract-Transform-Load) processes. In practice, this means setting up systematic uploading of data
from the accounting system, banking services, and tax reporting to a single repository. Thanks to the
preliminary unification, all data can be combined with shared keys and brought to the agreed format.
Next, ETL processes clean the data from duplicates, bring all indicators to a single unit of measurement,
check if all fields are filled in, and upload the results to a shared repository. For organizations with
limited resources, it can be a separate server or an inexpensive cloud database, and the integration with
Al models is carried out using scripts or available solutions.

Such data preparation not only reduces the risks of skewed training of Sh-algorithms, but also
builds a solid foundation for further gradual increase in their complexity.

5.3.2. Technology Readiness and XAl

The ability of organizations to select and adapt Al models that provide a basic explanatory layer
and are resilient to low-quality data defines the second component. Developed countries tend to opt for
the latest and most sophisticated algorithms, but this approach cannot be mechanically transferred to
developing countries. Here, too, it is advisable to move in stages. It is recommended to start with
algorithms that are least sensitive to omissions and noise. Such models include systems of classification
of operations by risk level (decision trees and rule-based), simple statistical methods for determining
anomalies, and regression models.
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With improvements in infrastructure and data quality, it becomes possible to move to more
complex models. Organizations can use ensemble methods (Random Forest, Gradient Boosting,
AdaBoost) that combine many simple models into one, as well as apply deep neural networks to solve
specific problems.

XAl deserves special attention, since its implementation is also advisable to carry out from simple
to complex. At the minimum level, basic explanations are carried out in the form of simple tables and
histograms, and key risk factors are listed. At the intermediate level, tools such as LIME (Local
Interpretable Model-agnostic Explanations) are used to explain individual decisions in a format
understandable to the auditor. And finally, at an advanced level, interactive dashboards are integrated
into workflows.

This step-by-step approach allows you to give preference to understandable models over opaque
algorithms and gradually increase complexity without losing control.

5.3.3. Personnel capacity

The third component of the framework combines auditing and technical knowledge, as well as
educational programs. There is quite a significant inequality here. For developed countries is simply
improving the level of skills and acquiring additional skills; for many developing countries can mean
learning from scratch. Therefore, education in these countries requires not only targeted investments
but also the implementation of a whole action plan.

At the university level, Al and analytics modules should be included in educational programs.
Educational institutions should form partnerships with international universities. The focus of training
should be on practical cases, not on the mathematical details of algorithms. In parallel, short (3-6
months) refresher courses for auditors already working in the private and public sectors should be
introduced. In addition, the most trained specialists can act as trainers for their colleagues during
training programs. This reduces dependence on the participation of international consultants.

And finally, most importantly, any form of training should be aimed at the formation and
development of critical thinking in auditors. Because it is important for them to be able to check the
quality of data, detect biases in algorithms, understand situations in which the model can make a
mistake, and not take all Al recommendations as truth without verification.

5.3.4. Institutional architecture

The fourth component of the framework is the presence of structures that are responsible for
managing Al. This includes committees, working groups, and centers of competence. It also includes
management procedures and coordination mechanisms between financial, audit and IT departments.

For developing countries, a two-tier approach is advisable. At the first level, small functional
groups (3-5 people) are created, which act as a center. They coordinate all pilot projects and summarize
the experiences of different institutions, determining which conditions affect implementation, what
typical errors occur during launch, and which budgets are realistic. They also develop standard policies
and templates, which include documenting the operation of models, test procedures, reporting formats,
etc. In addition, they act as intermediaries between technical suppliers, regulators, and end users. The
effectiveness of such focal points increases significantly if they are embedded in the system of public-
private, regional and global partnerships, which avoids their isolation and overload.

The second level is strategic. In parallel with the creation of coordination groups, a written
strategy for the implementation of Al audits should be developed with a defined time frame in years. It
defines the distribution of responsibility, mechanisms of communication within the organization and
with stakeholders. In addition, a plan for managing personnel, technical and other risks is drawn up.

5.3.5. Regulatory framework

The last component consists of a set of rules and procedures for documenting models, fixing their
decisions, defining accountability, and ensuring transparency to stakeholders. Obviously, a full
framework like the EU Al Act is difficult to implement right away, so it is advisable to apply a minimum
package of management policies.

To begin with, a simple register of Al models must be compiled, which records the name of the
model, its purpose, the data used, the developer, the person responsible, the date of the last check, etc.
Before implementation, the model must be tested on historical data and on well-known cases. All model
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recommendations should be recorded along with an explanation. This will create a basis for further
analysis and correct operation. For each model, a person or a separate unit is assigned who is
responsible for supervision, control, notification of failures, as well as regular updates. In case of
incorrect operation of the model or doubts about its decisions, there should be a clear procedure for

contacting the specialists of the IT department and temporarily limiting the operation of the model.
Generalized practical steps and tools of the integrated Al audit readiness framework are
presented in Table 1.

Table 1. Integrated Al Audit Readiness Framework

Component Practical steps Tools

Infrastructure | Approve a single data standard (dates, currencies, | A document that describes the standards; a

readiness accounts, counterparties, minimum set of fields); | tabular register of data sources (Excel or a
compile a register of all systems and data sources with | simple database); ETL scripts or processing
responsible persons; set up regular automatic data | (SQL, Python, BAS, etc.); intermediate storage
transfer to a single repository with clearing duplicates | (SQL server or cloud database); a set of data
and unifying formats; launch regular quality checks; | quality control rules; backup and access policy.
organize backup and control access to storage.

Institutional Create a coordination group or Al audit center (3-5 | Order or regulation on the Al audit center;

architecture people) and formally approve its competencies; describe | tabular register of projects (Excel, project
the distribution of roles and responsibilities (audit, IT, | management system); template of minutes of
finance, management); maintain a register of pilot Al | coordination meetings; cooperation
audit projects with fixation of results; hold regular | agreements with partners; internal portal or
coordination meetings; Establish 1-2 partnerships with | knowledge base of the organization.
universities or professional associations.

Technology Select 2-3 simple tasks to start with (risky operations, | Model catalog in the form of a table; model card

readiness and
XAI

anomalies, basic forecasts); implement simple models
based on rules and threshold statistical tests and simple
regressions; for each model, issue a short card (purpose,
data, restrictions, owner); test on historical data and
compare with manual audit; provide minimal
explanatory XAl in the form of a list of risk factors and
simple tables or graphs for users.

template for 1-2 pages; SQL, Python, BAS, or
other scripts to implement rules and tests; a
test environment with historical data; standard
reporting forms (tables, histograms, simple
panels); a documented procedure for checking
the correctness and quality of models and a log
of its decisions.

Staffing Draw up a competency matrix for auditors, IT | Competency table; online or offline tests and

capacity professionals and analysts (data, models, XAl, ethics, | questionnaires for skills assessment; updated
etc.); conduct a quick assessment of skills through | work programs of academic disciplines,
surveys or tests and highlight critical gaps; update the | presentations, practical tasks; schedule of
curricula of universities and internal courses with an | trainings and training sessions; regulations on
emphasis on practical cases of Al audit; launch short | trainers; internal chats or forums for
practical trainings for current auditors; form a group of | discussion.
trainers and a community to share experiences.

Regulatory Adopt a short audit policy (model scopes, approval | Document “Policy on the use of Al in auditing”;

framework procedure, periodic review, prohibited practices, etc.); | standardized pattern of entry in the model

create a registry of Al models with purpose, data, owner,
risk level, and status; define rules for documenting model
decisions and explanations; response procedure
(response to errors, complaints, the possibility of
temporarily shutting down the model, etc.); schedule
regular review or audit of models.

Source: Developed by the author.

5.4 Research Limitations and Future Prospects

registry; regulations for documenting results
and explanations; response instructions with a
description of actions and forms of reports;
checklist or program for independent audit of
models; References to relevant auditing
standards and data protection legislation.

The study carried out has a number of limitations. It is based on the analysis of scientific

publications, analytical reports and regulations, and does not include the verification of the proposed
framework in real projects. In addition, Al regulation regulations are constantly changing, and this may
require individual proposals to be updated in the medium term. Another limitation is that the focus has
been on the public sector and supreme audit institutions, while private companies in developing
countries may face other constraints and have different opportunities.

Given these limitations, it is advisable to direct further research to test the proposed framework
in practice in several selected countries. At the same time, it is necessary to cover both the public and
private sectors. It is also important to compare how the management and control of the use of Al are
organized in different structures, and how these approaches are suitable for the conditions of limited
resources. In addition, itis necessary to analyze how the implementation of Al audits in these structures
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is influenced by global regulatory policies, and what mechanisms can be to adapt to them without undue
pressure. A separate area concerns the development of a system of indicators for the effectiveness of an
Al audit and the analysis of the level of trust in it by auditors. Finally, the development and
implementation of local educational programs for auditors of public and private companies with further
assessment of their effectiveness in practice is promising.

6. Conclusions

The study shows the complexity of integrating Al into the audit of developing countries and
highlights various obstacles that arise along the way. The gap between global Al audit models and the
real capabilities of countries with weak economies is manifested through systemic constraints in data
infrastructure, organizational capacity, technological readiness, human resources, and regulatory
environment. The presence of these limitations confirms that the implementation of Al is a complex task,
and must cover different sectors and levels of government.

The proposed integrated readiness framework demonstrates that successful implementation
requires not only consistency, but also simultaneous interaction and strengthening of all its
components. Countries need to simultaneously unify data, build governance institutions, choose
affordable technological solutions, develop human resources competencies, and develop regulatory
mechanisms. In this context, the framework acts as a diagnostic and planning tool that allows
organizations to identify their weaknesses and work systematically to eliminate them.

The practical content of the framework is that it allows you to build an Al audit in stages, from
simple to complex, without trying to immediately reproduce Western samples. Case studies from
different regions show that starting with simple models, basic tools, minimal documentation, and small
coordination structures provides more sustainable results and increases the level of trust in Al
solutions. This is especially important in countries where the external regulatory framework is
developing faster than the local infrastructure, because these countries are forced to adapt to
international standards without sufficient resources. This, in turn, requires the development of flexible
adaptation mechanisms and further empirical research on how the proposed framework works in
various areas of the economy.
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CTaTTa KOHIENTyali3ye pPeTPUT-TYPU3M AK BEKTOP CTaJIOTO PO3BUTKY YKpAIHCbKUX
TYPUCTUYHUX TEPUTOPIiH, W0 aKTyaldi3yeTbCAd B YMOBAaxX IOCTBOEHHUX COLiaJIbHO-
€KOHOMIYHUX TpaHcopMmaLill Ta ecKanauii CycniZbHOTO 3anuTy Ha ncuxodisiosoriyny
peabisiTauiro. MeToro AOCTiPKEHHS € TEOPETUKO-METO/A0JIOTiYHE OOIPYHTYBaHHS MoJeseit
iHCcTUTYyLiOHaMi3aNii peTpUT-AeCTUHALid LUIAXOM CHUHTEe3y NPUPOAHO-PeCcypCHOro
MOTeHLiaNy, eKOJIOTIYHUX CTaHAAPTIB AKOCTI, COLia/IbHO-IICUXOJIOTIYHHUX JOMIHAHT NONUTY
Ta aJlanTalii eBponeicbKUX NpakTUK. OTpMMaHi pe3y/IbTaTH CBil4aTh, 1[0 PETPUT-TYPU3M
byHKUiOHye sK iHHOBalillHa HHU3bKOIHBa3MBHa MNapafurMa TYPUCTHUYHOI [is/IbBHOCTI,
CnpsiMOBaHa Ha MiHiMi3alilo aHTpPONOTeHHOTO Hpecy Ha eKocucTeMd Ta GopMyBaHHS
eKoJIoTiYHO 36asiaHcoBaHOro iHTepdelicy «TypucT-npupoja». BusiBieHo, 1o nNpupojHo-
JaHAwadTHA reTeporeHHICTh TepUTOpii YKpalHU reHepye CIpUATJIUBI NepeAyMOBU A/
nuBepcudikauii popmaTiB peTpuT-nporpam. JJoBeJeHo, 1110 JeTepMiHAHTAMU GOPMYBaHHS
HNOMUTY Ha PEeTPUT-NIOCAYTH € IOCTBOEHHI ICHXOTpaBMaTH4Hi edekTH, uLUPpoBa
NepeHacUyeHiCcTh, 3pOCTaHHS 3aliKaBJeHOCTi B IPaKTUKaX yCBiZlOMJIeHOCTI Ta noTpeba y
BiJHOBJIEHHI mIcHxoeMOLiliHOI romMeocTasy. 3alpoONOHOBAaHO MPAKTHU4YHI MoJesi cTasoro
yHpaBJliHHA PeTPUT-AEeCTHHALIAMY, 10 iHTErpyloTh €KOJIOTiYHe KUTJIOBE roCIOoAapCTBO,
BiZiHOBJIIOBaHI />Kepesia eHeprii, Jioka/i30BaHi MpPoO/0BOJIbYI JIAHIIOTH, GaraToaKTOPHY
KOOpPAMHALII0 Jilep>KaBy, 6i3Hecy Ta rpoMa/, a Tako>K ¢opMyBaHHSA perioHaJbHUX KJIacTepiB
3 ypaxyBaHHaM gocBigy Itanii, [loptyrauii, [lonbwi Ta Himeuyunnu. [IpukiagHa BanigHicTb
JOCTi/PKEHHS MOJISITAE Y MOXJIMBOCTI TpaHC/AL{l po3po6JyieHUX Mojesied [l akTUBalil
HOBHX CEIMEHTIB TYPUCTUYHOTO PUHKY, CTUMYJIIOBAHHA JIOKAJIbHUX €KOHOMIYHHX CUCTEM Ta
iHcTuTynioHani3anii  iHHoBauiHUX  ¢opMaTiB  peKpealiliHOro  06CJyrOBYBaHHS.
[lepcneKTHBHI BEKTOPH NOJAJNbIINX HAYKOBUX PO3BiloK QOKYCYIOTbCA Ha KOHCTPYIOBaHHI
cucTeMH IHAMKATOpiB epeKTUBHOCTI  QYHKIiOHYBaHHA  peTPUT-AECTUHALd  Ta
MO/IeJIIOBaHHI iXHbOTO BIVIMBY Ha perioHaJbHUH COLia/IbHO-eKOHOMIYHUN PO3BUTOK.
AkTyanisyeTbcd HeOOXiAHICTb TJIMOIIOro JOCJiJPKEHHS iHTerpauii peTpUT-TypusMy B
MOCTBOEHHY CUCTeMY peabisiTamnii Ta oro iHCTUTYLiIHHOTO BIPOBaPKEHHS Y HalliOHAJIbHY
TYPUCTUYHY CTpATETIIO0.

KJ/IIOYOBI CJ/IOBA

PeTpPUT-TYpU3M, CTaJUN PO3BUTOK, TYPUCTUYHI JecTUHAaLii, npupojoTepanis, digital-
detox, mocTBo€HHA peabisiTanis.
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1. Introduction

In the plane of deepening global environmental challenges, increasing the level of psycho-
emotional exhaustion among the population, transformation of tourist preferences and structural
transformations in the economy of post-war Ukraine, scientific interest in retreat tourism as an
innovative and resource-efficient model of sustainable development of tourist territories is actualized.
In contrast to mass tourism, which often leads to an excessive load on natural complexes, increased
anthropogenic impact and destruction of ecosystems, retreat tourism is based on the principles of
environmental responsibility, minimization of anthropogenic interference in natural landscapes,
support of the local economy and cultivation of environmental awareness among tourists. The problem
of the study is that in Ukraine, despite the presence of a significant natural and recreational resource,
the sustainable development of retreat destinations is characterized by an insufficient level of
structuring: there is a lack of standardized models of organizational and management activities,
mechanisms for adapting international experience, certification systems for environmental standards
and tools for state and regional support. This necessitates the development of applied foundations for
the development of retreat tourism as a strategic vector for the development of tourism in the regions
of Ukraine.

2. Literature Review

The systematization of the published work shows that in the scientific discourse, retreat tourism
is conceptualized as a multifaceted phenomenon that integrates psychological rehabilitation,
environmental ethics, spatial localization and strategies for ensuring the sustainability of tourist areas.
A significant block of foreign studies from the authors: R. Butler [5], M. Lyulicheva et al. [11]
concentrates on the study of transformational tourism, within which the retreat is interpreted as a form
of travel with an enhanced therapeutic, meditative and mindfulness-oriented component, which
contributes to the reduction of stressful states, increase cognitive plasticity and restoration of
psychological resilience. Scientific research from A. Ashton [1], B. Guardini et al. [7], M. Puchan [14],
devoted to the practices of forest therapy and ecological retreats, substantiates the significant influence
of the natural environment on the functioning of the nervous system, which creates prerequisites for
the development of specialized routes and therapeutic programs.

The scientific works of S. Butchak et al. [4], T. Hassan, M. L. Saleh [8] indicate that retreat tourism
is constituted as a component of regional strategies for sustainable development: it provides
decarbonization of tourism infrastructure, support of local economic systems, formation of alternative
employment models and preservation of natural landscapes due to minimal infrastructure intervention.
Ukrainian researchers S. Babushko and S. Popovych [2], I. Shamara [16] focus on the significant
recreational potential of the Carpathian region, Polissia, Podillia and the Black Sea zone, emphasizing
the readiness of these territories for the formation of specialized retreat destinations. The synthesis of
the results obtained demonstrates that modern scientific discourse qualifies retreat tourism as a
promising form of sustainable and environmentally responsible development, which requires adaptive
implementation of European models in the specific conditions of Ukraine.

3. Problem Statement

The purpose of the article is to substantiate the conceptual foundations of the formation,
functioning and sustainable management of retreat tourist destinations in Ukraine.

4. Methods and Materials

The methodological basis of the study was formed by an integrated interdisciplinary approach
that integrates the methods of tourism economics, rational nature management, social psychology and
regional spatial planning. In the process of the study, a system analysis was applied to identify the
interdependencies between retreat tourism, natural resource basis and socio-economic parameters of
territories; comparative analysis to evaluate international organizational models of retreat destinations
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and establish prospects for their adaptation in the Ukrainian context. The method of geospatial analysis
was used to identify territories with increased recreational potential, while statistical analysis served
as a tool for identifying the leading trends in demand for recreational tourist services. Content analysis
is used to systematize scientific publications, analytical reports, strategic documents for the
development of tourism in the European Union and Ukraine.

5. Results and Discussion

Retreat tourism as an innovative form of tourism practice is gradually being transformed from a
poorly developed segment of the tourism market into a strategically significant direction that will be
able to provide not only deep psychological rehabilitation of the individual, but also a comprehensive
ecological, social and economic effect for local territorial systems. The actualization of trends is due to
the growth of global environmental risks, increased urbanization pressures and conceptual rethinking
of the nature of human interaction with the natural environment, since retreat practices focused on
reducing the information and emotional load are integrated into the broader paradigm of sustainable
development. Retreat tourism functions as a mediation mechanism between the anthropogenic system
and the natural environment, because the organizational models of retreat trips are based on a
departure from mass tourism, which is characterized by intensive resource consumption,
infrastructural oversaturation and significant anthropogenic pressure on ecosystems. Instead, the
retreat as a format of tourist activity is based on the principles of low invasiveness, minimal
infrastructural intervention, locality, autonomy and natural acoustic silence, which is problematic to
provide in traditional tourist destinations.

The relationship between retreats and environmental responsibility is especially evident in the
way in which space is organized, in approaches to nutrition, mobility and the choice of materials. Most
retreat centers focus on the use of local resources, organic products, renewable energy sources and
environmentally friendly materials, which not only reduces the ecological footprint but also creates a
sustainable local economic environment in which local communities, farmers and artisans have the
opportunity to earn sustainable incomes. At the same time, certain formats, such as forest-bathing,
green-care, yoga retreats, or spiritual retreats, demonstrate that a retreat can be not just a type of
recreation, but an ecologically ethical practice aimed at restoring the natural balance of a person and
the environment in which he or she is [1].

Low rates of invasiveness of retreats, which is realized due to the limitation of the number of
groups, minimization of infrastructure support, the absence of mass tourist flows and orientation to the
most natural environment, constitutes a qualitatively new tourist product. It does not require large-
scale capital construction, urbanization transformations or intensive traffic load, and it is under such
conditions that retreat programs demonstrate a significantly higher level of environmental
sustainability compared to common forms of recreation, in particular beach, health or ski tourism,
which require significant material and resource costs and provoke degradation of natural complexes.
Instead, the retreat is characterized by minimal environmental impact and can be integrated into local
landscape systems without disturbing ecosystem relationships. Studying the natural-resource and
recreational potential of Ukraine in the context of the formation of retreat tourism as an innovative
component of health and spiritual tourism, we must emphasize that the territory of the country is
characterized by exceptional landscape and ecosystem diversity. It creates unique prerequisites for the
spatial organization of retreats of various concepts, ranging from meditation and yoga programs to
forest-bathing practices, digital detox trips, and mixed formats of psycho-emotional recovery [5].
Diversity allows Ukraine to claim the place of one of the leading destinations in Central and Eastern
Europe in terms of the development of nature-oriented tourism.

The Carpathians, which combine mountain landscapes, coniferous and beech forests, and a high
level of biodiversity, are of leading importance for the market formation of retreat products. The
presence of mineral springs and traditional healing practices, which are located at a relative distance
from large industrial centers, can provide a unique recovery space, where natural silence, the absence
of man-made load and high air quality create optimal conditions for mountain retreats. They can
integrate yoga sessions at height, meditative walks, ethno-ritual practices, “wellness-detox” programs
and “forest-retreat” formats, similar to those actively used in a number of tourist countries in Europe

[8].
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The Polissia region constitutes another valuable natural resource for retreat tourism, as it
preserves large expanses of pine wet and dry forests, swamps, sparse ecosystems and authentic Polissia
villages, which are key components for creating deep practices of “total immersion” in natural space In
these locations, it is easy to adapt the “forest-bathing” concepts (shinrin-yoku), which have long proven
their effectiveness in Japan and Western Europe, since the natural conditions of Polissia contribute to
the restoration of the nervous system, reducing stress levels, stabilizing cardiovascular functions and
supporting mindfulness practices due to spatial isolation and minimal man-made impact [7].

The Podillia region, with its picturesque canyons, karst formations, river valleys and warm, mild
climate, is the most promising territory for creating retreats focused on a combination of spiritual
practices, soft physical activities (hiking trails, Nordic walking, yoga in nature) and gastronomic
components. Because the Podillia cuisine and organic farming create the prerequisites for the formation
of food detox programs and local “slow-food” tourism, a similar format has long been used in Portugal
and Italy, where the natural and cultural complex becomes the basis of transformational retreats [5].

A separate group is the Black Sea coast, which, with its steppe landscapes, mild maritime climate,
salt lakes, mud and opportunities for thalassotherapy, provides multifunctional opportunities for
retreat programs. In the future, programs can be focused on breathing practices, meditations by the sea,
wave watching, therapeutic walking along the coast, as well as digital detox programs, since sea noise
and the absence of an intense urban environment contribute to reducing the level of stress and psycho-
emotional stress [9, p. 228].

Table 1. Potential of Ukrainian regions for the development of retreats

Region Key natural Potential Retreat Formats Practical value
resources

Carpathians | Mountains, Mountain yoga retreats; | High level of nervous system recovery;
coniferous  forests, | forest retreats; Spiritual | clean air; Adventure component
mineral springs practices capability

Polissia Pine forests, swamps, | Forest-bathing; digital- | Spatial distancing; minimal man-made
lakes detox; Mindfulness Retreats | noise; Conditions for deep meditation

Podillia Canyons, river | Transformational retreats, | Synergy of nature and gastronomy;
valleys, caves slow-food, ethno-retreats calm climatic conditions

Black Sea Sea, steppes, salt | Thalassotherapy  retreats, | Therapeutic sound of the sea; the

coast lakes breathing practices, | possibility of seasonal wellness tours

meditations

Source: systematized by the author according to the data given in [13; 16].

The leading factor driving the growing demand for retreat tours is post-war psychological trauma,
which covers a wide range of conditions, from chronic stress and emotional exhaustion to anxiety
disorders, sleep disorders and cognitive decline. Under such conditions, high-quality retreat practices,
involving acoustic silence, work with corporeality, mindfulness practices, therapeutic stay in the natural
environment and psycho-emotional rehabilitation, function as a kind of “social antidote” to the collective
trauma of post-war Ukrainian society. There is also an increase in the popularity of yoga, meditation,
mindfulness practices and breathing techniques among young people and representatives of the IT
sector and creative industries. These practices are focused on cultivating self-awareness, and the retreat
appears as a logical continuation of these daily practices, providing an opportunity for in-depth
immersion in the appropriate techniques. To a large extent, demand is increasing due to digital overload,
which manifests itself in constant access to social networks, work chats, news, and information noise,
which provokes chronic overstrain of the nervous system. This is how we remove the direction of
“digital-free” tourism, when tourists seek to find a space where they can leave their smartphones, turn
off information flows and return to the natural rhythm of life [10, p. 84].

The management of retreat territories within the country is conceptualized through the
institutionalization of environmental standards that integrate the principles of eco-housing, renewable
energy and eco-food into a single low-carbon paradigm. Such an approach transforms the material
infrastructure of retreat centers into a resource-efficient system, which simultaneously functions as a
mechanism of psychosensory recapitulation “man-nature”. Domestic practice demonstrates the gradual
adaptation of natural construction technologies (straw panels, local wood, clay composites),
autonomous water supply systems with biofiltration, as well as solar and heat pumps, which
cumulatively reduce operating costs and minimize anthropogenic pressure on ecosystems [12, p. 245].
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The ecological component of food policy (eco-food) replicates the model of organic farming, local food
chains and seasonal menus, which generates a multiplier effect for local agricultural producers and
increases the reputational capital of the destination.

Institutional sustainability is achieved through a partnership (state-business-community) that
synthesizes investment, natural and regulatory resources into a common asset of tourism
infrastructure. Business structures mobilize financial capital to create retreat complexes, communities
transform natural and cultural capital into a comfortable environment, while the state provides
institutional support through tax incentives, environmental financing, and regulatory legitimation. In
the post-war context for Ukraine, the key agents of this format of interaction are amalgamated territorial
communities (ATCs). They will be able to concentrate ownership of natural assets (forests, mountain
locations, hydro resources), which is a prerequisite for the design of retreat programs. The geospatial
diversity of Ukraine (Carpathians, Podillia, Polissia, Black Sea region) creates prerequisites for the
formation of differentiated clusters specializing in “forest-bathing”, prayer retreats, “wellness centers”,
“digital detoxification” and complex wellness practices that expose natural capital as the main factor of
tourist advantage (Table 2) [4].

Table 2. Improved Practical Models of Sustainable Management of Retreat Destinations in Ukraine

Expected effect for the retreat

Model direction destination

Extended practical content (suggestions)

1. Eco-housing

2. Renewable
energy

3. Eco-food &
local supply
chains

4. Partnership
between
business and
communities

5. Partnership
between the
state and ATCs

6. Wellness &
Retreat Clusters

Use of low-waste construction technologies, local
materials (wood, clay, adobe), introduction of “green
roofs”, natural ventilation, water biopurification
systems; arrangement of modular retreat cabins that
can be easily dismantled without harming the
landscape

Use of solar panels, heat pumps, microturbines in forest
and mountain locations; accumulation of excess energy
for autonomous operation of the retreat complex;
Integration of smart energy systems

Forming partnerships with local farms; creation of
organic kitchens “from bed to table”; transition to
seasonal menus, herbal preparations and local
superfoods; implementation of zero-waste practices in
nutrition

Joint creation of infrastructure projects (routes, water
supply, eco-mobility); organization of training of
guides, yoga instructors, mindfulness consultants;
formation of common rules of conduct in natural
territories

Implementation of eco-standards for retreat centers,
tax incentives for “green” projects; creation of state
grants for regions with high recreational potential;
inventory of natural areas suitable for retreats
Formation of regional clusters in the Carpathians,
Podillia and Polissia; launch of joint marketing
platforms; cooperation of hotels, farms, wellness
centers; creation of “paths of silence”, “forest-bathing
routes”, meditation eco-trails; development of
specialized retreat festivals

Reducing the environmental burden on
natural areas; improving the energy
efficiency of facilities; formation of the
“eco-image” of the destination

Energy independence of retreat
locations; reduction of maintenance
costs; increasing resilience during
possible crises

Support for the local economy;
increasing the level of trust of tourists;
reduction of food waste; improving the
image of the region as a wellness center

Increase in the quality of tourist
services; formation of responsible
management of territories; increasing
employment of the local population

Expansion of investment
attractiveness; streamlining the use of
natural  resources; infrastructure

development at the state level
Increasing the competitiveness of the
region; increase in tourist flows;
strengthening the brand of Ukraine as
an ecologically oriented wellness
destination

Source: Systematized by the author according to the data given in [2; 13; 15].

Thanks to a systematic approach, models of sustainable management of retreat destinations

should move into the status of platforms for long-term socio-economic development of the regions of
Ukraine. Because it is retreat tourism that can provide high added value, create new jobs, stimulate the
development of small businesses, and also harmonize the relationship between man and nature. At the
same time, the effectiveness of the above list of models is possible only under the condition of integrated
planning of territories, the introduction of public monitoring of the state of natural resources, the
improvement of service standards and the integration of eco-educational programs into the activities of
retreat centers, in order to achieve both a social effect and ensure the sustainable development of the
tourism sector in Ukraine [13].
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In the direction of developing an innovative policy in the field of tourism, based on the principles
of sustainable development, environmental responsibility and psycho-emotional health of the
population, the study of the successful experience of retreat tourism in the Member States of the
European Union is of paramount importance. The analysis will help not only to identify the diversity of
organizational models of restorative practices, but also to determine the possibilities of adaptation of
strategic mechanisms for their implementation to the conditions of Ukraine [6, pp. 70-71]. Given the
war circumstances, the growing need for rehabilitation services and significant natural and recreational
potential, Ukrainian territories demonstrate high suitability for the formation of retreat destinations
based on the principles of integration, locality, network interaction and environmental balance (Fig. 1).
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Figure 1. Level model of choosing a strategy for managing retreat tourism in the context of
sustainable development of destinations
Source: Developed by the author.

The experience of European countries convincingly shows that the most effective models of
retreat tourism are those that combine natural resources with therapeutic practices, local products,
high-quality infrastructure and cultural authenticity of territories. Thus, the leader, Italy, which has
become one of the leading centers of “forest-bathing” practices, has created a whole network of “forest
thermal zones” and natural therapeutic trails, integrating the Japanese “shinrin-yoku” technique into
the national ecotourism policy. Italian retreat centers combine low building density with a high level of
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ecoplanning based on microlocations in the Dolomites, alpine forests or coastal natural parks. Portugal
has established itself as a European leader in the development of “yoga retreats”, which are located both
on the Atlantic coast and in the interior of the Alentejo. In these regions, specialized ecological retreat
complexes have been created, focused on the use of local building materials, natural ventilation and
organic nutrition. The Portuguese experience shows that even territories with limited economic
potential are able to transform into international wellness hubs, subject to the implementation of a well-
thought-out marketing strategy and effective cross-sectoral cooperation.

Poland and Germany are actively developing wellness centers based on forests, mineral springs
and rural areas, integrating medical and paramedical wellness programs. These countries have a
comprehensive system of certification of wellness services, which increases competitiveness and
ensures a high level of trust from tourists [3]. German practices, in turn, demonstrate that the
combination of “digital-free” formats, mineral waters, special trekking routes and psychological support
creates an authentic, effective sustainable retreat model. All these cases are indicative for Ukraine,
which has no less unique resource potential, which was presented above: forests of Polissia, mountain
ranges of the Carpathians, mineral springs of the Carpathian region and ecologically clean territories of
Podillia. That is why the adaptive implementation of the European experience can become the basis for
the development of new forms of retreat tourism, which will be able to transform the natural regions of
Ukraine into competitive international destinations [17, p. 64-65].

Within the Ukrainian tourism sector, a number of practices have already been formed that can be
considered as a basis for the development of full-fledged retreat destinations, although so far, their scale
is much lower compared to European countries. Firstly, the Carpathian retreat programs, which operate
in the mountainous areas of Lviv, Zakarpattia and Ivano-Frankivsk regions, demonstrate the successful
integration of natural resources (mountain slopes, spruce forests, mineral springs) with mindfulness
programs, yoga and meditation, which brings them closer to the forest-bathing models common in
Northern Italy and Austria. The Carpathian retreat locations, due to the high level of silence and low
density of anthropogenic load, have all the prerequisites for positioning themselves as ecologically clean
“recovery zones”. Secondly, New Level Travel programs, which create systematized tours with elements
of yoga retreats, trekking and breathing practices, demonstrate the commercially successful format of
Ukrainian retreat tourism [16]. Their experience really demonstrates that the demand for travel with
high therapeutic and psychological content is growing rapidly, especially among young people and
middle-aged people who seek to gain experience of “escaping digital noise”. Thirdly, youth adventure
retreats, combining camping, light extreme, group psychological support and “outdoor-mindfulness”
practices indicate the emergence of a new market segment - hybrid retreat products that combine
activity, environmental education and emotional recovery (Table 3).

Table 3. Practical Models of Strategic Implementation of the European Retreat Experience in
Ukraine

European model

A practical element for adaptation in Ukraine

Expected strategic effect

1. Forest-bathing
retreats (Italy)

2.Yoga-retreat
villages (Portugal)

3. Wellness medical
complexes (Poland,
Germany)

4. Digital-detox
centers (Germany)

5. Wellness tourism
clusters (Spain, Italy)

6. Eco infrastructure
(Scandinavia)

Creation of a network of “forest therapeutic trails”
in the Carpathians and Polissia with certified
guides in mindfulness and nature therapy
Development of “retreat villages” in Podillia and on
the Black Sea coast with local architecture, eco-
housing and organic nutrition
Creation of medical and health retreats based on
mineral springs of the Carpathian region with
programs for veterans and civilians
Introduction of digital-free zones in mountainous
and forest locations of Ukraine with strict rules for
disabling gadgets
Formation of clusters “Carpathian Recovery Zone”,
“Podillia Natural Practices”, “Polissia Forest
Retreats”

Introduction of eco-hubs, autonomous retreat
cabins, micro-hotels with RES in natural areas

Source: Developed by the author.
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European youth
Growth of Ukraine's international
competitiveness in the field of
wellness tourism
Reducing the anthropogenic load,
developing a sustainable economy
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Based on the research of the tourist potential of natural territories of Ukraine, we make a
reasonable conclusion: the country is characterized by a unique landscape diversity, covering mountain,
forest, steppe, marine and canyon ecosystems. These facts become the source of the development of
diversified retreat tourism products adapted to different segments of tourists and aimed at solving
specific psychophysiological problems.

6. Conclusions

The results of the study confirm that retreat tourism is an innovative and highly effective form of
tourism activity that provides a synergistic psychological, environmental and socio-economic effect. It
contributes to the formation of a new type of tourist behavior, focused on the deep restoration of the
personality under the conditions of rational use of natural resources. It has been proven that the
implementation of such principles as minimal interference with natural ecosystems, locality,
environmental ethics and limited infrastructural expansion contributes to reducing the anthropogenic
load on retreat destinations, increasing the environmental sustainability of the natural environment and
simultaneously creating added value for local communities. Thus, retreat tourism is an effective tool for
sustainable regional development in Ukraine.

The potential opportunities of Ukraine in the formation of differentiated retreat destinations
based on the natural and ecosystem potential of the Carpathian region, Polissia, Podillia and the Black
Sea zone were highlighted. It is argued that geolandscape diversity creates prerequisites for the
development of multifunctional retreats, from forest therapy and digital detox to spiritual-relaxation,
gastronomic and medical-health programs. It has been established that such landscape polystructurality
provides Ukraine with the opportunity to position itself as a leading destination in the Central and
Eastern European region, which is able to offer tourists a variety of restorative practices adapted to
international environmental standards and current social needs.

It is substantiated that the sustainable development of retreat tourism in Ukraine can be
implemented only under the condition of institutional coordination between government agencies,
business entities and territorial communities, which provides a synergistic effect from the combination
of natural resources, investment capital and regulatory support. Generalization of European experience
shows that the most effective models are those that integrate environmental infrastructure, local
production chains and environmental management standards. The proposed models: ecological
housing, renewable energy, organic nutrition, clustering of retreat destinations form a mechanism for
long-term socio-economic growth, contribute to the strengthening of the local economy and ensure the
integration of retreat tourism into the post-war rehabilitation system.
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TypuctryHa cdepa Ha cbOrojHi NoTpebye nepersaay HiAxXoAiB A0 YNpaB/IiHHS 3 MeTOIO
MiJBULIIEHHS] 1HKJ/IIO3WBHOCTI [/ MaKCHMaJIbHOTO 3a/l0BOJIEHHSI MOTpPed TYPUCTIB 3
0COGJMBUMM NOTpeb6aMH, y TOMY YHCJI, MaJOMOOUIbHUX Ipyn HacesJeHHsA. TypucTH4YHa
indpacTpykTypa Ta cbepa TOCTUHHOCTI MNOTPeOYIOThH anrpeidny Ajs 3abe3neyeHHs
JIOCTYIIHOCTI peKpealilHUX MOCAYr Ta HiBeJBaHHA coljajbHUX 6ap’epiB. CraTTs
npucBsdeHa GOpMyBaHHIO KOMIJIEKCHOI'O MiZXOLy [0 PO3BUTKY iHKJIIO3MBHUX NPAKTUK B
TYPUCTUYHIN rany3i Ykpaini 3 3ajy4eHHAM ycCHIIIHOrO MiXHapoJHOro JocBigy. Y
JOCJIi/PKEHHI BCTaHOBJIEHO, 110 PO3BUTOK €KOJIOTIYHUX Ta IHKJIIO3UBHUX TYPUCTUYHHX
NOCJAYr Iepej6ayae CTUMYJIOBAaHHSA MapLIpyTiB, CiIbCbKOr0 TYpU3My Ta
€KOJIOTIYHUX CTEXOK, PO3BUTOK IpOTrpaM MiJTPUMKHU B3a€MOAIl MiX CTeHKXoJjAepaMy,
3a/ly4YeHHA afanTanil iHppacTpyKTypu [/ TOBHOLIHHOIO
00C/IyroByBaHHsA Ta 33/I0BOJIEHHSI MOTpe6 KIIIEHTIB 3 iHBaJiJHICTIO Ta 0COGJMBUMU
norpe6amu. 3’scoBaHo BI/IMB LupoBizaLil Ha 3MiHM y TYpUCTUYHOMY 6Gi3Heci, JJoBeeHO
HeoOXiAHICTb CcTBOpeHHs 6e36ap’epHoro iHdopmaliHOro cepeAoBULIA  LUISXOM
dopMyBaHHA MiILOBUX XabiB i maaTtdopMm, po3poO6JIEeHHS CchHeljaJibHUX  MOGIJIbHUX

“3enmenux”’

iHBeCTHLIiH, rajy3eBoi

3aCTOCYHKIB i “po3yMHUX” cepBiCHUX pilleHb, 10 B CHUHEPrii J03BOJUTh MaKCHMaJbHO
NepcoHasi3yBaTHU NOCAYTH, MiJBUILUTL piBeHb IX JOCTYNHOCTI [JId yCiX couia/IbHUX TpPYII.
Po3BuTOK chepu TypuaMy Ta TOCTUHHOCTI B YKpaiHi B KOHTEKCTi eKOJIOTi4HOCTi Ta
IHK/II03UBHOCTI Mae 6a3yBaTHCh Ha BIPOBaJKeHHI iHpopMaLiliHUX OHJIAHH-JIAaTPOPM Ta
MOOGIJIbHUX 3aCTOCYHKIB /ISl Kpallloro 3BOPOTHOTO 3B’SI3KYy Ta CaMOCTIHHOIO MJIAaHYBaHHSA
nojopoxked. BaxynBo0 € Takox aganTtanis iHGpacTPyKTypHOro i TpPaHCIOPTHOIO
3abe3nedyeHHs1 JJ1 MaKCHMaJbHOTO 3aJl0BOJIEHHA MO0Tpe6 ayAuTopii, 1o mnorpebdye

00’€e/lHaHHSA NPOMO3UIil y TYPUCTHUYHIH rayysi Ta y cdhepi rOCTUHHOCTI.

KJ/IIOYOBI CJIOBA

3eJIeHUH TypHu3M, iHKJIFO3UBHUM TYPH3M, MaJIOMOOGI/IbHI TYPUCTH, JIIOAM 3 iHBaTi AHICTIO,
JOCTYIHICTh, afjlanTanisi, uudposisalis, Typu3MoJioris, Teopis TYpU3MO3HABCTBA.
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1. Introduction

The need to transform tourism and hospitality development strategies in Ukraine is due to the
intensive growth in the number of people with disabilities as a result of the war and other negative social
phenomena. Currently, the postulate of equal access to recreation and tourism among the public
remains rather a slogan, which means that the question of state stimulation of the process and
strengthening institutional support arises. The infrastructure of the industry today, for the most part, is
not adapted to serve customers with special needs, which is due to the low level of industry funding and
the lack of incentives for the development of the target tourist product.

Another trend in the field of tourism today is “green” tourism, as a result of the intensification of
the process of implementing the principles of sustainable growth in all spheres of social life. Tourists,
including young people, are actively interested in new ecological trails, rural tourism and the possibility
of full integration into the wild, using the opportunities of unusual activities and visiting atypical
destinations. In this regard, it is considered necessary to explore international inclusive concepts in the
area under study in order to further integrate into national practice.

2. Literature Review

The problems are studied in the scientific developments of several modern scientists. X. Font et
al. [5], O. Oliinyk et al. [10] found that the key obstacles to the development of initiatives in the field of
tourism activities are ignoring sustainable development patterns, the lack of mechanisms to stimulate
regional destinations and local natural conditions, which significantly narrows the range of inclusive
tourism services. Problematic aspects, also, D. Streimikiene et al. [13] highlight low recreational
potential and insufficient staffing of the industry.

I. Kravchuk et al. [8], 0. Mozolev et al. [9], C. Yang, ]. Hu [18] focus on the need to implement
international experience in the development of inclusive tourism services and “green” tourism, which
includes the design of support programs for tourism market entities and the hotel and restaurant
business, practical interaction between individual stakeholders in the field of mutual support of
activities, the formation of tourist demand for visiting destinations and memorable routes, the search
for innovative conceptual approaches to stimulation “green”, rural and ecotourism, as well as the
currently relevant inclusive direction of recreation.

At the same time, A. Elshaer and A. Marzouk [3], S. Rasoolimanesh et al. [12], C. Wang [17]
emphasize that new business models of tourism and hospitality development can contribute to
obtaining such results in the context of corporate and social responsibility, such as: elimination of
imbalances in the development of individual regions, optimization of the investment climate for greater
attraction of financial injections, improvement of the infrastructure landscape for maximum satisfaction
of customers with special needs.

Extended scientific discourse in the context of the studied problems is present in the publications
of K. Pletsan et al. [11], C. Azevedo et al. [1], O. Sukach et al. [14], which are dedicated to digitalization,
targeting, and personalization. Scientists are actualizing the possibilities of augmented reality for
greater inclusiveness of the hotel, restaurant and tourism business, the formation of sustainable
commitment and trust of the audience, and ensuring compliance with the principles of sustainable
development.

At the same time, a number of aspects of the studied problems remain poorly studied. The tourism
business needs practical solutions in the field of innovation and inclusive practices. Gaps in existing
research are, first of all, the low level of practical orientation of the proposed strategies, as well as
insignificant attention to the crisis circumstances of the development of the modern tourism sector, due
to the growth in the number of clients with special needs.

3. Problem Statement
The purpose of the study is a comprehensive analysis of advanced solutions to increase the

inclusiveness of tourism and ensure the availability of recreational services for tourists with limited
mobility in Ukraine.
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4, Methods and Materials

In the course of the study, several methods were used, including:

- analysis and synthesis to study the main aspects of the phenomenon under study;

- systematization and generalization, for structuring key categories and approaches;

- structural and logical method - development of proposals for improving the organizational
mechanism for the transformation of the tourism business in the direction of inclusiveness and “green”
tourism.

5. Results and Discussion

The European Agenda for Tourism 2030 [4] sets out the roadmap for sustainable, inclusive,
innovative and sustainable tourism in the EU by 2030. The main objectives of the agenda are to minimize
the impact on the environment and increase corporate social responsibility in the industry, ensure social
inclusion, support regional destinations, and stimulate the development of the sphere in a year-round
operation. The EU is developing lending, investment and grant programs to stimulate the development
of sustainable tourism through a number of programs, including Horizon Europe (promoting
sustainable tourism concepts), NextGenerationEU to support green tourism, etc.

The growth in the number of tourists with limited mobility in Ukraine necessitates the
implementation of inclusive practices of international experience. In particular, in European countries,
there are special online resources dedicated to inclusive tourism, infrastructure support and specialized
services are being developed, personalized routes are being developed, etc.

An example is the portal of inclusive tourism in Catalonia (Spain), where all possible elimination
of architectural and communication barriers for people with limited mobility are localized [2]. In
addition, considerable attention is paid to the formation of ecological trails and green roads, and active
recreation activities for all categories of the population, including people with disabilities, are being
developed [6].

One of the examples of effective development of inclusive tourism is the UK. The tourism sector
here involves adapting transport to the needs of people with disabilities, special excursions in museums,
and even the functioning of a specialized tour operator, Tourism for all [15], specializing in planning
vacations for people with disabilities, ensuring accessible domestic tourism. England’s Inclusive
Tourism Action Group (EITAG) has been established in England [16], which focuses on expanding
inclusive tourism destinations and raising public awareness of tourism opportunities among people
with disabilities.

The experience of Israel is seen as important in the context of the introduction of inclusive
practices in tourism in Ukraine, where a targeted large-scale campaign Israel4All is developing its
activities especially for tourists with disabilities [7]. The key mission of the platform is to provide
maximum practical support for tourists with disabilities and inclusive categories of the population,
adaptation of popular tourist routes, improvement of staff competencies in the field of tourism and
hospitality, etc.

It is not advisable to narrow inclusive practices in the tourism sector only to the level of service
innovations, because this industry is a multi-vector production complex. At the same time, it seems
appropriate to classify the key types of innovations in the inclusive tourism business, which are closely
related to each other (Table 1).

Innovative approaches to business development in developed chains include cooperation and
integration of the hotel and restaurant business with other service areas, a personalized approach to
meeting customer expectations and needs, and diversification of internal business segments through
mobile applications and loyalty programs. “Smart” hotels with the use of voice activation tools,
audiovisual equipment management, and means for a better rest are also gaining popularity and sleep
(for example, the Dodow metronome). It is obvious that the variability of modern digital solutions makes
it possible to improve the aspects of ensuring the inclusiveness of tourist offers, which allows people
with disabilities to independently plan trips, discover new destinations, and successfully level social
barriers.
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Direction of

Table 1. Directions of innovation in

The essence of innovation

inclusive tourism

Examples of implementation

innovation

Offer Introduction of a new or improved product, | Eco-tours to the wildlife, wellness in
development of new tourist and recreational | hospitality, gastronomic and event tourism
destinations, routes or types of tourist activities

Resources New natural, historical and cultural sites, | Green tourism, event tourism, health and
infrastructure recreation

Technology Introduction of new technology for the | Digital booking systems and ticketing
promotion and implementation of services, | systems; integrated hotel management and
customer service, virtual concierges; Touch information
transport services for tourists with inclusion displays

Marketing Development of new market segments, | Advanced service: early  booking,
expansion of the client audience by people with | transportation ordering, food delivery and
limited mobility e-menu, social tour development

Management | Improvement of management and organization | Implementation of integrated hotel chains,
structures, creation of new requirements for use of contract approaches to the
the qualification of personnel in the context of | management of hospitality establishments
inclusion

Logistics Improvements in supply chains, delivery and | A concept called “Pull System”, which is an

distribution systems; integrated destination
information systems.

Source: Compiled by the author.

effective coordination of tourist flows based
on the principles of quality and sustainable
development.

Innovations of digital potential make it possible to significantly simplify the process of developing
an innovative tourist product and expand the information capabilities of a client with special needs
regarding the independent organization of a tour, the choice of optimal conditions for infrastructure
support, and the formation of the final price of a complex of services. This line of innovation is aimed at
the development of smart tourism. Taking into account the above, it is advisable to propose a basic
model for the development of inclusive tourism in Ukraine, based on the principles of joint
production (Fig. 1).

[ Inclusive practices ]

Sustainability
(environmental
practices, responsible

Digitalization: platforms,
online booking, mobile
applications, smart

Holistic experience:
formation of a
comprehensive tourist

consumption, green product technologies
tourism
v
Personalization: development of Flexibility and adaptability: tourism
individual package offers =) formats, adaptation to requests

Figure 1. Model of formation of inclusive practices in the tourism sector of Ukraine
Source: compiled by the author.

The formation of complex tourism services according to the model of “joint consumption” in the
inclusion sector covers a significant variability of services. An example of the practical implementation
of the proposed models in Fig. 1 can be modern “green” hotels that assimilate comfort into the bosom of
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nature, offering quality service, unique activities and locations, with maximum personalization of the
service package.

It can be summarized that in Ukraine there are a number of problems in the development of
inclusiveness of the tourism sector. Among them are weak regulatory and institutional support, low
level of sectoral investment, unwillingness of society to implement inclusive practices, stagnation and
lack of interest of stakeholders. It is necessary to focus on the creation of centralized platforms and hubs,
the activities of which should be devoted to the adaptation of tourism infrastructure and the hospitality
sector to the needs of people with limited mobility, digital improvement and the implementation of
sustainable green tourism practices in national realities.

6. Conclusions

As the practice of developed European countries demonstrates, today the priorities of tourism
development in the context of inclusiveness are seen in the creation and popularization of targeted
online resources, the development and adaptation of infrastructure support, the development of
personalized routes to meet the needs of the audience as much as possible. At the same time, it is
important to pay attention to transport systems, the possibility of combining tourist offers with the field
of hospitality and service establishments.

The development of the inclusive aspect of tourism activities in Ukraine, given the growth in the
number of tourists with limited mobility, should be preceded by the creation of a barrier-free
information environment through the formation of target hubs and platforms, the development of
special mobile applications and “smart” service solutions, which, in synergy, will allow for the maximum
personalization of services, increase the level of their accessibility for all social groups.
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1. Introduction

The issue of constitutional control in the field of defense and mobilization has become important
in the last decade. External threats, which have become a familiar element of the security environment
of many states, have forced to rethinking of traditional approaches to the organization of defense
institutions. Ukraine is no exception. Rapid changes in legislation under the pressure of military
circumstances create situations in which compliance with constitutional principles is sometimes at risk.
That is why the issue of the adequacy of control mechanisms and their ability to protect the state from
mistakes looks practically significant.

At the same time, constitutional control in the field of defense has another feature. It concerns
ensuring the safety of the population and guaranteeing its rights and freedoms. This creates a difficult
research situation: it is necessary to simultaneously assess the effectiveness of legal remedies and not
forget about the human dimension of these decisions. On the other hand, there is still a certain
fragmentation of approaches in the scientific literature. Some of the authors focus on the procedural
aspects of the work of constitutional courts. Others are exploring individual elements of mobilization
policy. But the relationship between these two dimensions - control and defense-mobilization - remains
insufficiently meaningful.

2. Literature Review

In the world discussion about emergency powers and constitutional control around them, the
study of T. Ginsburg and M. Versteeg is especially noticeable [5]. The authors showed that in times of
crisis, the executive branch tends to “expand” to limits that seemed incredible yesterday, but the nature
and duration of such expansion significantly depend on built-in institutional safeguards. They record a
key cause-and-effect relationship: where clear rules of proportionality, parliamentary oversight and
judicial “stop-stops” work, the wave of emergency powers quickly descends to the constitutional
“norm”.

A kind of “map of the area” for the European continent is the comparative work of A. Horvath [6].
The researcher systematizes models of the constitutional regime of states of emergency in European
countries and highlights the tendency towards institutional hybridization: formally rigid procedures are
often combined with flexible political practices. An important result is the identification of “zones of
uncertainty”, where the constitutional text does not answer key issues of proportionality, and therefore,
decisions are actually transferred to post-crisis judicial review.

In the supranational dimension of the EU, C. Cinnirella offers a significant fulcrum [2]. The author
shows that the real architecture of emergency powers in the European Union is built not so much by the
text of the founding treaties as by their interpretation in times of crisis and the interaction of institutions.
The conclusion is disappointing for supporters of “hard” law: the lack of a clear, unified model entails
the risk of fragmented application of restrictions on rights and provokes competition between
jurisdictions. Therefore, for the Member States (and for Ukraine as a potential member), not only the
national, but also the integration dimension of constitutional control is important.

From the Ukrainian perspective, the study of K. Trykhlib [19] is directly important. The author
notes that in wartime, the tension between the “speed” of state decisions and the “quality” of
constitutional guarantees increases exponentially, and the practical balance is often achieved not by the
norm, but by the practice of post-facto judicial review. The key conclusion is the need for procedural
tools capable of providing control in a near-real-time dimension.

V. Kovalchuk also works on a similar topic [7], but with an emphasis on the value framework of
Ukrainian constitutionalism during the war. The author shows that the protection of statehood and the
protection of rights are not mutually exclusive goals: in the context of institutional reform, they are
mutually reinforcing. The result obtained is a conceptual model of “double loyalty” of law: to security
and to human dignity. This optics allows you to evaluate mobilization decisions in a new way: not only
in form, but also in terms of their ability to maintain the trust of citizens.

Outside the European borders, a valuable comparative corpus is formed by C. M. Fombad and
L. A. Abdulrauf [4]. Based on the material of African countries, the author demonstrates that the formal
presence of emergency regimes without clearly defined “safety valves” naturally leads to a drift towards
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executive dominance. A fundamental conclusion: the effectiveness of control is ensured not by
declarations, but by procedural trifles - term limits, independent review mechanisms, requirements for
justification of restrictions on rights.

A broader political picture of the consequences of emergency regimes is given by A. Lithrmann
and B. Rooney [14]. Researchers establish a stable correlation between frequent or prolonged states of
emergency and a decline in the quality of democracy, with the key channel of this influence being “decree
governance”. The conclusion is rigid: without institutional counterweights, emergency powers tend to
“freeze” and turn into a norm of governance.

The internal Ukrainian dimension of constitutional security is addressed by 0. M. Svitlyk [17]. At
the center of its analysis is the real ability of the Constitutional Court to play the role of an institutional
“watchdog” in times of crisis. The main conclusion is functional asymmetry: the Court is strong in
retrospective control, but weak in quick response, which creates the risk of approving practices that are
only later recognized as unconstitutional.

Finally, two works - J. Bellenghi [1] and K. Kreuder-Sonnen [8] clarify the fundamental definitions.
The first proves that “extraordinariness” in European law is marked by the instability of the definition:
from vague criteria at the entrance to unpredictable consequences at the exit. The second raises a
provocative question: does Europe need a “constitution of emergency”, and the answer is actually “yes,
but with clear limits” to avoid the normalization of the exception. Together, these findings send another
signal to Ukraine: without conceptual clarity on the thresholds and limits of emergency solutions,
institutional practice will inevitably fluctuate.

3. Problem Statement

The purpose of the article is to identify and substantiate how the mechanisms of constitutional
control can ensure a balance between the needs of defense management and the observance of citizens’
rights.

4. Methods and Materials

The research methodology was based on a combination of several complementary approaches.
The comparative legal analysis was the leading one, which made it possible to compare Ukrainian
control mechanisms with the models of different states and identify those institutional decisions that
may be relevant for reforming the national system. An auxiliary, but important role was played by the
formal-legal method, which ensured the exact reproduction of the content of legal norms and made it
possible to outline the logic of their internal coordination or conflict.

5. Results and Discussion

The understanding of constitutional control in the defense sector is heterogeneous. It largely
depends on the historical experience of the state, political culture and the dominant model of public
administration. That is why a modern researcher, considering this phenomenon, inevitably plunges into
the interdisciplinary space. In it, constitutional law, the theory of the state, military law and even
political philosophy interact. In this diversity, it is important to single out the basic conceptual
approaches that form a general picture of what constitutional control in the field of defense is - and can
be - (Table 1).

The first of these approaches can be conditionally called the model of the supremacy of the
constitution. It is based on the idea of a rigid normative hierarchy, when any decisions related to
mobilization, defense organization or the use of military force are thoroughly checked for compliance
with the basic law. This approach originates in the continental legal tradition, primarily in Kelsen’s
vision of constitutional justice as a “pure” legal function [5]. Constitutional courts working within such
a paradigm stand guard over the normative logic: it is important for them whether the procedure is
followed, whether the powers have not been exceeded, and whether the restriction of rights fits into the
constitutionally permissible framework. They almost do not take into account the political motives of
decisions, since they believe that control should be primarily legal. Such formalism is sometimes
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criticized, but it provides clarity and predictability in law enforcement, which is extremely important in
situations of military danger.

Table 1. Comparative characteristics of conceptual approaches to constitutional control in the

defense sector
Typical legal
Conceptual Brief description Key accents of control traditions /
approach
examples of states
Model of the It is based on a rigid Formal verification of the Continental Europe:
supremacy of the normative hierarchy, where procedure; strict adherence Austria, Germany
constitution every defense or mobilization | to competencies; minimizing (partially), Czech

Rights-oriented

decision must comply with the
letter of the Constitution
Grew up as a reaction to the

political discretion

Proportionality analysis;

Republic

Germany, Italy,

approach risks of state arbitrariness and priority of dignity and Spain, post-war
restriction of rights under the fundamental freedoms; European
guise of “security” Assessment of the democracies
excessiveness of restrictions
during mobilization
Security Priority He prefers the efficiency of Broad discretion of the USA, Israel, France of
Doctrine government actions in executive branch; judicial the Fifth Republic
emergency conditions, control of a deferred nature; period
sometimes with a decrease in Flexibility of solutions
“instantaneous” judicial
control
Institutional Control is carried out not only Mutual supervision of Great Britain,
balance approach by the courts, but also by the different authorities; Canada, Australia,
(checks and parliament, committees, and parliamentary and public USA (in terms of
balances) public institutions control; less formalization of parliamentary
judicial intervention oversight)
The Approach of Emphasizes the temporality Control over emergency Latin America (Chile,
Constitutional and proportionality of regimes; prevention of the Colombia), selected

Moderation in
Crisis States

emergency powers;
emphasizes that the
Constitution “does not remain
silent” in times of crisis

transformation of temporary
solutions into permanent
ones; parliamentary
oversight

Source: Compiled by the author based on [5; 14; 19].

European countries

Another approach - focused on the protection of fundamental rights - grew out of the deep

historical traumas of the twentieth century. After World War II, European constitutionalists realized
that the threat to freedoms could come not only from an external enemy but also from their own state,
which, under the guise of military necessity, was capable of violating basic standards of human dignity.
Hence, the dominance of right-human-centered logic in the activities of the constitutional courts of
Germany, Italy, and Spain [2, p. 636]. Within this approach, any military or mobilization decision must
be not only “legal” but also “proportionate”. Judges focus on whether the restriction of rights is becoming
excessive, whether groups in need of special protection are being infringed, and whether there are less
invasive alternatives.

Next to it, there is an approach based on the concept of institutional balance. It grew up primarily
in common law countries and assumes that constitutional control is not only a court, but a complex
system of checks and balances. Parliamentary committees, security commissioners, ombudsmen,
special supervisory structures - all of them together form a network that keeps the defense sector
within constitutional boundaries [19, p. 249]. In such systems, courts intervene less often, but their
decisions carry significant weight because they usually relate to the most fundamental issues. The logic
of this approach is that a wide range of control institutions provides different points of view and
minimizes the risk of excessive concentration of power in one hand.

Despite the diversity of models, one fundamental idea is common: defense is not an “extra-
constitutional” sphere. Even in the most difficult times, it must remain within the scope of the supreme
law. The constitutions of different states have developed their own ways of ensuring this principle, and
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it is their evolution that is important to take into account when analyzing modern mechanisms of
constitutional control [7]. After all, without an understanding of history, it is difficult to explain why
states today respond so differently to the same challenges - large-scale mobilization, the widespread
use of emergency powers, or the expansion of the discretion of the military command.

The national model of constitutional control in Ukraine in the field of defense and mobilization
was formed under the influence of difficult historical circumstances, and in the last decade, under the
pressure of real military threats. Therefore, it has a character that can hardly be called established:
rather, it is a flexible, often reactive system that adapts to the conditions of the security crisis. At the
same time, its architecture is not chaotic [4]. On the contrary, it consists of a whole set of institutional
mechanisms, each of which performs its share of control functions. The Ukrainian model combines the
features of classical judicial constitutional supervision with elements of political control, as well as with
a wide range of distributed, “local” forms of protection of rights that arise in the process of mobilization.
[t is this layering that creates both its strengths and problematic sides.

First of all, it is worth outlining the main elements of the system. The Constitutional Court of
Ukraine, which checks laws and individual acts of the supreme authorities, is traditionally placed at the
top of control. The Verkhovna Rada of Ukraine operates nearby, which approves decrees on martial law
and mobilization, as well as resolves the issue of the defense budget and supervises the activities of the
executive branch through relevant committees. The President of Ukraine plays a significant role,
because it is he who makes decisions that actually launch mobilization mechanisms and shape defense
policy. The functional center for the implementation of these decisions is concentrated in the Cabinet of
Ministers, the Ministry of Defense and the General Staff, and at the level of individual citizens, in the
work of territorial recruitment and social support centers (TR and SSC), which make practical
mobilization decisions. The courts of general jurisdiction, which consider thousands of individual
disputes in this area, as well as the Verkhovna Rada Commissioner for Human Rights, who acts as an
institutional “watchman” for compliance with humanitarian and social standards, cannot be ignored.

The constitutional principles of mobilization and defense decisions are outlined quite clearly [3].
The Basic Law defines the competence of the President to manage the security and defense sector, the
parliament to legitimize and control such decisions, and the government to implement defense policy.
At the same time, the Constitution contains a number of significant restrictions: a ban on changing it
under martial law, the definition of rights that cannot be restricted, and a strict procedure for
introducing and approving special legal regimes. That is, formally, the Ukrainian model provides for a
rather strict system of checks and balances. It makes it possible to coordinate the efficiency of decisions
with the requirements of constitutional stability - at least at the regulatory level.

Let’s start with the Constitutional Court [12]. Its mission in this area is fundamental, but at the
same time not easy. The court may declare unconstitutional laws or decrees regulating mobilization, the
procedure for military service or the application of emergency restrictions. However, this mechanism
has an obvious limitation: it is slow. Decisions are made for months, and often years. In a situation where
defense management requires quick decisions, such temporality can neutralize the effectiveness of
control. Therefore, the Constitutional Court actually plays the role of retrospective supervision, which
corrects legal errors “after the fact”, and does not prevent them at the time of their occurrence.

Another plane of control is provided by the parliament. The Verkhovna Rada formally has enough
leverage of influence: it approves presidential decrees, controls the activities of the government, adopts
legal acts on defense policy, and can create temporary investigative commissions. In peacetime, this
system works as an effective balance between the executive and legislative branches [10]. In wartime,
the situation changes. Parliamentary procedures are reduced, discussions are decreasing, and control
often becomes more declarative. This is not evidence of negligence; Rather, it is a forced reaction to
circumstances.

An additional dimension of control is provided by the Verkhovna Rada Commissioner for Human
Rights. The Ombudsman can respond to systemic violations, monitor the activities of TRs and SSCs, and
appeal to the authorities with a demand to eliminate shortcomings [11]. The significance of this
institution is especially noticeable in aspects that go beyond formal law - in humanitarian, social and
ethical issues of mobilization practice [14, p. 628].

All these mechanisms form a fairly complex system in which it is possible to identify strengths
(Table 2). First, the constitutional architecture of Ukraine provides for a clear delimitation of powers,
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which reduces the risk of institutional conflicts in the field of defense. Secondly, the parliament remains
an important balance-forming element: it does not lose control even in wartime.

Table 2. Strengths and weaknesses of the national model of constitutional control in the field of
mobilization and defense management

Category

Contents

Strengths
1. Clear constitutional
separation of powers

2. Parliamentary scrutiny of
key defense decisions

3. Developed system of
individual judicial protection

4. Availability of humanitarian
and human rights control
mechanisms

Weaknesses
1. Slowness and limited
efficiency of the Constitutional
Court
2. Excessive concentration of
powers in the executive
branch during the war

3. Insufficient control over the
activities of TR and SSC

4. Formalized nature of
parliamentary control in
wartime

5. Limited openness of defense
procedures

6. Indirect controllability of
NSDC decisions

The Constitution of Ukraine quite accurately defines the competence of
the President, the Parliament and the Government in matters of defense
and mobilization, which reduces the risk of institutional conflicts

The Verkhovna Rada approves decrees on mobilization and martial law,
as well as exercises supervision through relevant committees, which
ensures political restraint of the executive branch

Administrative courts consider a large number of disputes regarding
mobilization, which actually forms an effective tool for protecting the
rights of persons liable for military service

The Ombudsman’s institution and public monitoring initiatives
complement judicial and political oversight, focusing on the social and
humanitarian aspects of mobilization policies

The Constitutional Court of Ukraine has been making decisions for a long
time, which does not allow for an effective response to legal problems
during the war. Control is mostly retrospective in nature

Presidential decrees and decisions of the National Security and Defense
Council, implemented by the government, are adopted quickly, sometimes
without proper parliamentary discussion, which increases the risks of
power imbalance

In practice, these bodies make the most sensitive decisions on
mobilization, but they are not directly covered by the system of
constitutional oversight, and their activities are often non-transparent
The need for quick decisions reduces the depth and content of
parliamentary discussions, which actually narrows the possibilities of real
political control

A significant number of acts have a restricted access stamp, which
complicates public control, and sometimes the activities of courts in cases
related to mobilization

Decisions of the National Security and Defense Council are enacted by
decrees of the President and cannot be the subject of direct constitutional
verification, which creates a “gray zone” in the sphere of control

Source: Compiled by the author based on [9; 10; 11; 13].

However, along with these advantages, there are also problematic elements. They not only
describe the weaknesses of the system, but also explain why certain decisions in the field of defense

become conflictual.

First of all, it should be recognized that the Constitutional Court of Ukraine does not perform the

functions of operational supervision. Its decisions cannot affect the course of mobilization measures in
real time. This means that even in the presence of serious constitutional doubts, certain acts can be valid
for a long time, creating legal uncertainty.

The second problem concerns TR and SSC. It is these bodies that make decisions that directly
affect people’s lives, but the mechanisms of control over their activities are fragmentary [15, p. 114].
The work of the TR and SSC is not subject to direct constitutional supervision, and administrative courts
often face a lack of information or a vague regulatory framework. Added to this is another weakness -
the limited openness of defense procedures. A large part of the acts has limited access, which
complicates both public control and scientific analysis in this area. The transparency of decisions
decreases, which is natural in times of war, but at the same time creates a noticeable deficit of trust
between citizens and the state.

All this determines the relevance of an in-depth analysis and further improvement of the system,
in particular by strengthening parliamentary oversight, increasing the transparency of defense
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procedures and modernizing the powers of the Constitutional Court [18, p. 3]. The strategic direction of
modernization is to increase the efficiency and effectiveness of constitutional control. The experience of
democratic states shows that control over acts adopted under states of emergency or martial law
requires a special procedural regime. For example, Germany and Spain use “priority consideration” - a
mechanism that allows constitutional courts to consider urgent cases out of turn [16, p. 41]. In Ukraine,
there is no such tool: decisions of the Constitutional Court are made slowly, as a result of which control
becomes purely retrospective. The introduction of an accelerated procedure for consideration of acts
related to mobilization, legal regimes and restriction of rights could significantly strengthen the
preventive potential of constitutional control.

6. Conclusions

The study of the mechanisms of constitutional control in the field of defense and mobilization
showed that this area of legal regulation is one of the most sensitive. Ukraine actually functions in
conditions of constant testing of the endurance of its constitutional institutions. That is why the
interaction between the needs of defense and the requirements of the constitutional order acquires not
only theoretical, but also strategic importance.

The analysis showed that the national model of constitutional supervision is mixed. It relies on
judicial and political control mechanisms, complemented by individual judicial protection and human
rights institutions. Such a multi-level nature is its strength, as it provides different channels for
responding to potential violations. At the same time, this same feature also reveals the weaknesses of
the system - first of all, the slowness of constitutional jurisdiction, excessive concentration of powers in
the executive branch, insufficiently structured control over the activities of TR and SSC, as well as limited
transparency of defense decisions. These problems are not accidental. They reflect the deep tension
between the need of the state to act quickly and the duty to act within the framework of the Constitution.

Comparative legal analysis allowed us to notice that democratic institutions in other countries also
face similar challenges, but have developed different formulas for overcoming them. Some states apply
models of accelerated constitutional control, others strengthen parliamentary oversight, and still others
create special institutions to assess the proportionality of restrictions on rights. This experience proves
that an effective defense system does not contradict an effective system of constitutional control. On the
contrary, they mutually reinforce each other if they are built harmoniously.

References

1. Bellenghi, G. (2025). Neither normalcy nor crisis: The quest for a definition of emergency under EU
constitutional law. European Journal of Risk Regulation, 1-20. https://doi.org/10.1017 /err.2025.17

2. Cinnirella, C. (2025). ‘Emergency powers’ of the European Union: An inquiry on the supranational model.
European Papers, 10(3), 525-553. https://doi.org/10.15166/2499-8249 /844

3. Constitution of Ukraine. (1996). The Official Bulletin of the Verkhovna Rada of Ukraine, (30), Article 141.
Verkhovna Rada of Ukraine. https://zakon.rada.gov.ua/laws/show/en/254k/96-Bp#Text

4. Fombad, C. M, & Abdulrauf, L. A. (2020). Comparative overview of the constitutional framework for

controlling the exercise of emergency powers in Africa. African Human Rights Law Journal, 20(2).
https://doi.org/10.17159/1996-2096/2020/v20n2a2

5. Ginsburg, T. & Versteeg, M. (2021). The bound executive: Emergency powers during the pandemic.
International Journal of Constitutional Law, 19(5), 1498-1535. https://doi.org/10.1093 /icon/moab059

6. Horvath, A. (2025). Emergency regimes in the European constitutions: A comparative overview. European
Journal of Risk Regulation, 16(2), 388-404. https://doi.org/10.1017 /err.2025.22

7. Kovalchuk, V. (2023). Ukrainian constitutionalism in the conditions of war: The struggle for values, rights and
identity. Bulletin of Lviv Polytechnic National University. Series: Legal Sciences, 10(3(39), 250-258.
https://doi.org/10.23939/law2023.39.250

8. Kreuder-Sonnen, C. (2021). Does Europe need an emergency constitution? Political Studies, 71(1), 125-144.
https://doi.org/10.1177/00323217211005336

9. Law of Ukraine. (1991). On the Armed Forces of Ukraine. No. 1934-XIl. Verkhovna Rada of Ukraine.
https://zakon.rada.gov.ua/laws/show/1934-12

111


https://doi.org/10.1017/err.2025.17
https://doi.org/10.15166/2499-8249/844
https://zakon.rada.gov.ua/laws/show/en/254к/96-вр#Text
https://doi.org/10.17159/1996-2096/2020/v20n2a2
https://doi.org/10.1093/icon/moab059
https://doi.org/10.1017/err.2025.22
https://doi.org/10.23939/law2023.39.250
https://doi.org/10.1177/00323217211005336
https://zakon.rada.gov.ua/laws/show/1934-12

Dikhtiaruk, A.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Social Development:
Economic and Legal Issues No. 11 (2025)

Law of Ukraine. (1993). On mobilization preparation and mobilization. No. 3543-XIl. Verkhovna Rada of
Ukraine. https://zakon.rada.gov.ua/laws/show/3543-12

Law of Ukraine. (1997). On the Commissioner for Human Rights of the Verkhovna Rada of Ukraine.
No. 776/97-VR. Verkhovna Rada of Ukraine. https://zakon.rada.gov.ua/laws/show/776/97-Bp

Law of Ukraine. (2015). On the Legal Regime of Martial Law. No. 389-VIII. Verkhovna Rada of Ukraine.
https://zakon.rada.gov.ua/laws/show/389-19

Law of Ukraine. (2018). On National Security of Ukraine. No. 2469-VIIl. Verkhovna Rada of Ukraine.
https://zakon.rada.gov.ua/laws/show/2469-19

Lihrmann, A, & Rooney, B. (2021). Autocratization by decree: States of emergency and democratic decline.
Comparative Politics, 53(4), 617-649. https://doi.org/10.5129/001041521X16004520146485

Omelko, I. I. (2023). Constitutional and legal status of the National Security and Defense Council of Ukraine
Analytical and Comparative Jurisprudence, (5), 112-119. https://doi.org/10.24144/2788-6018.2023.05.28
Savchyn, M. (2017). Providing of constitutional order and state of war. Ukrainian Journal of Constitutional Law,
2(3), 39-59. https://doi.org/10.30970/jcl.2.2017.4

Svitlyk, 0. M. (2020). Activity of CCU as of a specialized body in the system of judicial and constitutional
support (control) of constitutional security of Ukraine. Uzhhorod National University Herald. Series: Law, (62),
122-125. https://visnyk-juris-uzhnu.com/wp-content/uploads/2021/03 /22.pdf

Teremetskyi, V. 1., Bodnar-Petrovska, O. B, Dir, . Y., Petrenko, A. A., & Lien, T. V. (2025). European Union’s legal
system: Essential features and tendencies of modern development. Science of Law, (1), 1-6.
https://doi.org/10.55284/s0l.v2025i1.160

Trykhlib, K. (2024). Constitutional order and the rule of law in a time of war in Ukraine. International and
Comparative Law Review, 24(1), 241-255. https://doi.org/10.2478/iclr-2024-0015

112


https://zakon.rada.gov.ua/laws/show/3543-12
https://zakon.rada.gov.ua/laws/show/776/97-вр
https://zakon.rada.gov.ua/laws/show/389-19
https://zakon.rada.gov.ua/laws/show/2469-19
https://doi.org/10.5129/001041521X16004520146485
https://doi.org/10.24144/2788-6018.2023.05.28
https://doi.org/10.30970/jcl.2.2017.4
https://visnyk-juris-uzhnu.com/wp-content/uploads/2021/03/22.pdf
https://doi.org/10.55284/sol.v2025i1.160
https://doi.org/10.2478/iclr-2024-0015

	Tytul no11
	Issue11
	титул11
	1-112
	1
	2
	I Group of Managerial Strategic Tasks in the Field of Innovation Interaction
	II. Group of Strategic Tasks of Innovative Development
	III. Group of coordination tasks in the partnership system

	3
	4
	5
	6
	7
	8
	9
	10
	Stage I:
	Stage II:

	11
	12



