Economics, Entrepreneurship, Management No. 1 (23) 2025

3aCHOBHMUK:
HarionasibHMi1 yHiBepcuUTeT «JIbBiBCbKa MOMITEXHIKA»

Pik 3acuyBaHHs: 2014
MoBa BUIAHHS: aHIJiiCbKa

PexomeHdosaHo 0o OpyKy ma nouwupeHHs

uepe3 mepexcy [Inmeprem BueHoto padoio
HayionanvHo20 yHigepcumemy «/Ib818CbKa NOJIMeEXHIKA»

(npomoxkon N° 20 8id 26 ntomozo 2025 p.)

https://doi.org/10.56318/eem2025.01

HepskaBHa peectpauif: InenTudikarop memia R30-01841.
Pimenns HamionanbHoi Pagy YKpainu 3 nuTaHb Tejle0aueHHs i pagioMOBJIEHHS
N2 1335, mporokos N2 26 Bim 09.11.2023 p.

JKypHa BXOauUTh 0 nmepeiniky HayKoBuX (paxoBUX BUAAHb YKpaiHU

Kareropist «b». CriertiasibHOCTi: 051 «EKOHOMiKa»,
071 «O6mik i omomaTkyBaHHSs», 072 «DiHaHCcH, 6aHKiBCbKa CIIPaBa Ta CTPaxXyBaHHSI»,
073 «MeHemskMeHT», 075 «MapKeTHHTI»,
076 «ITigImpueMHUIITBO, TOPTiBJIS Ta GipyKOBa MiSTTbHICTDY,
232 «CoriaibHe 3a0e3IeueHHs», 292 « Mi>kHapOogHi eKOHOMiUHi BiTHOCMHM»
(Hakas MiHicTepcTBa OCBiTH i HAyKu YKpainu Big 9 yepBHs 2022 p. N2 724)

JKypHas npeacTaBiieHO Y MiJKHAPpOOHUX HAYKOMETPUYHUX Oa3ax JaHUX,
peno3suTapisix Ta MOIMYKOBUX cucremax: ®axoBi BuIaHHS YKpaiHu,
HamionanpHa 6i6mioTeka YKkpainu imeHi B. I. Bepuagcbkoro (HBYB), Crossref, Dimensions,
Polska Bibliografia Naukowa (PBN), Bi6mioTeka Jleinuu3sbkoro yHiBepcurtety (UBL),
Bielefeld Academic Search Engine (BASE), ERIH PLUS, EconBiz, Business Periodicals
Index, Directory of Open Access Journals (DOAJ), UCSB Library, Google Akagmemisi, German
Union Catalogue of Serials (ZDB), Litmaps, bi6iioreka YHiBepcuTety Ocito, BibmioTeka
YuiBepcutety Xasmia, SOLO - Search Oxford Libraries Online, [HcTUTYT EBpOITeiiCbKOTO
yHiBepcuTeTy, biomioreka Kemopumskcbkoro yHiBepcuteTy, WorldCat,

Open Ukrainian Citation Index (OUCI)

KonTakTHa agpeca:
HanjionasibHMi1 yHiBepcuUTeT «JIbBiBCbKA MOMiTEXHIKA»

79013, Byn. Crentana bannmepu, 12, m. JIbBiB, YKpaiHa
E-mail: info@eem.com.ua
https://eem.com.ua/uk


https://eem.com.ua/uk

Economics, Entrepreneurship, Management No. 1 (23) 2025

Founder:
Lviv Polytechnic National University

Year of foundation: 2014
Language: English

Recommended for printing and distribution
via the Internet by the Academic Council
of Lviv Polytechnic National University
(Minutes No. 20 of February 26, 2025)

https://doi.org/10.56318/eem2025.01

State registration: Media identifier R30-01841.
Decision of the National Council of Television and Radio Broadcasting of Ukraine
No. 1795, Minutes No. 26, dated 09.11.2023.

The journal is included in the list of scientific professional publications of Ukraine
Category “B”. Specialties: 0311 — Economics, 0411 — Accounting and taxation,
0412 - Finance, banking and insurance, 0413 — Management and administration,
0414 - Marketing and advertising, 0416 — Wholesale and retail sales,
0923 - Social work and counselling (Order of the Ministry of Education
and Science of Ukraine of August 9, 2022, No. 724)

The journal is presented international scientometric databases, repositories
and scientific systems: Professional Publications of Ukraine, National Library of Ukraine
after V.I. Vernadskiy (VNLU), Crossref, Dimensions, Polish Scientific Bibliography,
Leipzig University Library (UBL), Bielefeld Academic Search Engine (BASE), ERIH PLUS,
EconBiz, Business Periodicals Index, Directory of Open Access Journals (DOAJ),
UCSB Library, Google Scholar, German Union Catalogue of Serials (ZDB), Litmaps,
University of Oslo Library, University of Hull Library, SOLO - Search Oxford Libraries
Online,

European University Institute, Cambridge University Library, WorldCat,

Open Ukrainian Citation Index (OUCI)

Address for contacts:

Lviv Polytechnic National University
79013, 12 Stepan Bandera Str., Lviv, Ukraine
E-mail: info@eem.com.ua
https://eem.com.ua/en


https://eem.com.ua/en

Economics, Entrepreneurship, Management

PepaxkiiiiiHa KoJjierist

TonoBHi pegakTOpM:

Oner Ky3pmin IOKTOp eKOHOMIUHMX HayK, MOpodecop, AMUPEKTOP iHCTUTYTy EKOHOMiKM i
MeHemkMeHTY, HarioHanbHMi1 yHiBepcuTeT «J/IbBiBChbKa MojiTexHika», M. JIbBiB,
VKpaiHa

Apryp Kicionek IOKTOp €eKOHOMIUHMX Hayk, Ipodecop, [MOOKTOp rabimiToBaHMit, peKTop,

BenukormnosnbchbKa akajieMisi CoOIliaJibHMX Ta €eKOHOMiuHMX HayK, M. Cbpopa-
Benukononbcbka, [Tosnbina

3aCTy1'IHI/IK rOJIOBHOI'O peaaxkTopa:

Irop SIpemko IOKTOp eKOHOMIUHMX HaykK, rmpodecop, 3aBimyBau kademapyu oOIiIKy Ta aHasi3y,
HauionanbHmit yHiBepcuTeT «JIbBiBChbKa ITOMiTexHiKa», M. JIbBiB, YKpaiHa

HarioHasbHi 4wieHu pegKosIerii:

Onbra MenbHUK IOKTOp €eKOHOMIUHMX HayK, mnpodecop, 3aBimyBau Kadenpyu 30BHIIIHbO-
eKOHOMIYHOi Ta MMUTHOI AisiabHOCTI, HamioHanbHuit yHiBepcuteT <«JIbBiBChbKa
rmoJliTexHikar», M. JIbBiB, YKpaiHa

Harans Yyxpaii IOKTOp eKOHOMIUHMX HayK, Tpodecop, TPOPEeKTOp 3 HAYKOBO-ITeJarorivHoi po6oTu
Ta MiDKHapOoAHMX 3B’s13KiB, HallioHa/ibHMIT YHiBepcUTeT «JIbBiBChbKa TOMiTEXHIKa»,
M. JIbBiB, YKpaina

Haszap Ilogonbuak JOKTOp eKOHOMiUuHMX Hayk, npodecop, 3aBigyBau kadenpu aaMiHiCTPaTMBHOTO
Ta (iHAHCOBOIO MeHeIKMEeHTY IHCTUTYTy agMiHiCTpyBaHHS Ta IiCISIUIIOMHOI
ocBiTu, HanlioHanbHMi1 yHiBepcuTeT «J/IbBiBCbKa MOJiTEXHiIKa», M. JIbBiB, YkpaiHa

Onena ITaBioBa ITOKTOp eKOHOMIUHMX HaYK, Tpodecop, 3aBigyBau Kadeapy aHaATi TUMHOT EKOHOMiKMU
Ta MPUPONOKOpUCTYBaHHS, CXimHOyKpaiHChbKMII HallioHasbHMIT YHiBEpCUTET iM.
Jleci Ykpainku, M. JIyubK, YkpaiHa

Bonogumup MimeHko [IOKTOp €KOHOMIiUHMX Hayk, mpodecop, IHCTUTYT eKOHOMiKM Ta MPOTHO3YBaHHS
HanioHanpHO1 akagemii Hayk Ykpainu, M. Kuis, Vkpaina

Haranisa TpycoBa HokTop ekoHOMiuHUX Hayk, mpodecop, TaBpilicbkuit nepkaBHMITI arpo-
TEeXHOJIOTiYHMI1 yHiBepcuTeT iMeHi Imutpa MotopHoro, M. MesiTomnonb, YKpaiHa

BsiueciiaB MakenoH IloKTOp eKOHOMIiUHMX HayK, TTpodecop, JJHIMTPOBChKIIT HAlliOHA/IbHII YHIBEpCUTET
imeHni Onecs Tonuapa, m. [IHinpo, Ykpaina

Tetsna lllTans JOKTOp eKOHOMIUHUX HayK, Tpodecop, XapKiBCbKMii HAI[iOHATbHMI €eKOHOMIUHMIA
yHiBepcureT iM. Cemena Ky3Hens, m. XapkiB, YkpaiHa

Bacunb I'mk Kangupoat eKOHOMIUHMX HayK, IOIEHT, MOKTOPaHT Kademapu OOJMiKy Ta aHasi3y,
HauioHanbHuit yHiBepcuTeT «J/IbBiBCbKa MOiTeXHiKa», M. JIbBiB, YKpaiHa

MikHapoaHi YwieHM pegKoJIerii:

Onena I'opcbka IexaH ¢aKkyIbTeTy EKOHOMiKM Ta MeHemkMeHTy, CoBalbKuii yHiBepcUTeT
CiIbchbKOTO rocriogapcTsa, M. Hitpa, CiioBauunHa



Economics, Entrepreneurship, Management

36irnes IMacTymak HexkaH ¢aKyJbTeTy eKOHOMiKM, MOKTOp rabiysiToBaHuit, mpodecop ¢akyabTeTy
ekoHoMikM, YHiBepcuTeT Mapii-Kiopi CkinogoBcbKoi, M. JIro6iH, TTosbIna

Knemenc ®yuc IOKTOp eKOHOMIUHMX HaykK, mpodecop, Buima mkoma HeitbpaxTeHOYpChKOTO
YHiBEpPCUTETY IPUKIAAHKUX HayK, M. HoiibpanmeHo6ypr, Himeuunna

Mwupociaas Cartoc ITOKTOp eKOHOMIUHMX HayK, Ipodecop, UecbKuit YHiBepCUTET MPUPOTHUYMX HAVK,
m. [Tpara, Yexis

Maprapura HagansoBa [Ipodecop, YHiBepcutet XXuina, m. )Kuitid, CroBauumHa

Jlykam CyJIKOBCKMIA JOKTOp eKOHOMiUHMX HayK, npodecop, SAresnoHcbkuii yHiBepcuTeT, M. Kpakis,

[Tonbina

Bonogumup Cpoxa ITOKTOp eKOHOMIUHMX HayK, mpodecop, YHiBepcuter WBS, m. lom6poBa-TI'ypHnua,
ITonpia

Tennagiit Yooany IOKTOp €eKOHOMIUHMX HayK, Ipodecop, cTapmmii mocaigHuk, HarioHamnbHMI
HAYKOBO-IOCTIAHUIIbKMII IHCTUTYT TIpalli Ta COIiaJbHOTO 3aXMUCTy, M. Byxapecr,
PymyHis

SIpocinas benac Kangupmar eKOHOMIYHMX HayK, AOLEHT, YHiBepcuteT AjekcaHapa [lyoueka B
Tpenunni, M. TpeHuns, CroBauumHa

SIky6 KyGiuek AcucteHT, YHiBepcuTeT ekoHOMikM B KaToBite, m. KaTosite, ITonbIa

Bopuc Mitmix KanmupaT exkoHOMiuyHMX Hayk, YHiBepcuTeT KomeHchbkoro, M. bpaTuciasa,
CnoBauunHa

Tomam BepHat Kangupat ekoHOMiUHUX HayK, mpodecop, lleunHcbkuit yHiBepcuteT, M. Ilerus,
[Tonbiua

Maprin CtaHeBcbKMii JIOlIeHT, TTPOPEKTOpP 3 Hayku, YHiBepCUMTET eKOHOMiKM Ta TyMaHiTapHUX Hayk,
M. Bapmasa, ITosbiia

HMoszed rabanix Kangupoat eKOHOMIUHMX HayK, AOLEHT, YHiBepcuTeT AsekcaHapa [ly6uexka B
Tpenunni, M. TpenunH, CroBavyunHa



Economics, Entrepreneurship, Management

Editors-in-Chief:

Oleh Kuzmin

Artur Kisiolek

Editorial Board

Doctor of Economics, Professor, Director of the Institute of Economics and
Management, Lviv Polytechnic National University, Lviv, Ukraine

Doctor of Economics, Professor, Doctor Habilitatus, The Great Poland University
of Social and Economics, Sroda Wielkopolska, Poland

Deputy Editor-in-Chief:

Thor Yaremko

Doctor of Economics, Professor, Head of the Department of Accounting and
Analysis, Lviv Polytechnic National University, Lviv, Ukraine

National Members of the Editorial Board:

Olga Melnyk

Nataliya Chuhray

Nazar Podolchak

Olena Pavlova

Volodymyr Mishchenko

Natalia Trusova

Viacheslav Makedon

Tetiana Shtal

Vasyl Hyk

Doctor of Economics, Professor, Head of the Department of Foreign Economic and
Customs Activity, Lviv Polytechnic National University, Lviv, Ukraine

Doctor of Economics, Professor, Vice-Rector for Scientific and Pedagogical Work
and International Relations, Lviv Polytechnic National University, Lviv, Ukraine

Doctor of Economics, Professor, Head of the Administrative and Financial
Management Department of the Institute of Administration and Postgraduate
Education, Lviv Polytechnic National University, Lviv, Ukraine

Doctor of Economics, Professor, Head of the Department of Analytical Economics
and Nature Management, East Ukrainian National University named after Lesya
Ukrainka, Lutsk, Ukraine

Doctor of Economics, Professor, Institute of Economics and Forecasting of the
National Academy of Sciences of Ukraine, Kyiv, Ukraine

Doctor of Economics, Professor, Dmytro Motornyi Tavria State Agrotechnological
University, Melitopol, Ukraine

Doctor of Economics, Professor, Oles Honchar Dnipro National University, Dnipro,
Ukraine

Doctor of Economics, Professor, Simon Kuznets Kharkiv National University of
Economics, Kharkiv, Ukraine

PhD in Economics, Associate Professor, Associate Professor of the Department of
Accounting and Analysis, Lviv Polytechnic National University, Lviv, Ukraine



Economics, Entrepreneurship, Management

International Members of the Editorial Board:

Elena Horska

Zbigniev Pastuszak

Clemens Fuchs

Miroslav Svatos
Margareta Nadanyiova
Lukasz Sulkowski

Wlodzimierz Sroka

Ghenadie Ciobanu

Jaroslav Belas

Jakub Kubiczek
Boris Miethlich
Tomasz Bernat

Marcin Staniewski

Jozef Habanik

Dean of the Faculty of Economics and Management, Slovak University of
Agriculture, Nitra, Slovakia

Dean of the Faculty of Economics, Doctor of Habilitation, Professor of the Faculty
of Economics, Marie-Curie Sklodowska University, Lublin, Poland

Doctor of Economics, Professor, Hochschule of Neubrandenburg University of
Applied Sciences, Neubrandenburg, Germany

Doctor of Economics, Professor, Czech University of Life Sciences, Prague, Czechia
Professor, University of Zilina, Zilin, Slovakia
Doctor of Economics, Professor, Jagiellonian University, Krakow, Poland

Doctor of Economics, Professor, WBS (Wyzsza Szkota Bankowa) University,
Dgbrowa Gérnicza, Poland

Doctor of Economics, Professor, Senior Researcher, National Scientific Research
Institute for Labour and Social Protection, Bucharest, Romania

PhD in Economics, Associate Professor, Alexander Dubcek University of Trencin,
Trencin, Slovakia

Assistant, University of Economics in Katowice, Katowice, Poland
PhD in Economics, Comenius University, Bratislava, Slovakia
PhD in Economics, Professor, University of Szczecin, Szczecin, Poland

Associate Professor, Vice-Rector of Science, University of Economics and Human
Sciences, Warsaw, Poland

PhD in Economics, Associate Professor, Alexander Dubcek University of Trencin,
Trencin, Slovakia



3MICT/ CONTENTS

K. Ky3HenoBa, A. OmenbueHko, 0. Uenymia

Economics

AHaJti3 €BpomneiicbKOro pUHKY BiTHOBJTIOBAHUX IKEPeJT eHeprii B KOHTEKCTi TpeHay JeKapOoHisallii............ 8
K. Kuznietsova, A. Omelchenko, O. Chenusha
Analysis of the European renewable energy market in the context of the decarbonisation trend ................... 8

0. Kapwmii, 1. Kynmmusk, C. OriHok, 0. BoHgapeHKko

CriiBIipatist Mi>k TYPUCTUYHMMM areHTaMy Ta TYPUCTUIHMMM OTlepaTopamu

y cdepi opranisaiiii icTOpMKO-KyJIbTYPHUX TYPUCTUIHUX TTOI310K Y KpaiHax EBporneiicbkoro Coray.......... 20
0. Karyy, L. Kulyniak, S. Ohinok, Yu. Bondarenko

Cooperation between travel agencies and tour operators

in the organisation of heritage and cultural tourism trips in the European Union countries............cceeeueeennne 20

Entrepreneurship
B. MaxkenoH, [I. Konrinmii

Lindposa Tparcopmariis Ta MITYIHMI iHTETEKT

SIK (paKTOpU BiZHOBJIEHHS €KOHOMIUHO1 TiSI/TbHOCTI MiAITPUEMCTBITIC/IS BiliIChbKOBUX KOHQIIIKTIB.................. 33
V. Makedon, D. Koptilyi

Digital transformation and artificial intelligence as factors

in the economic recovery of enterprises following armed CONfliCES......cuuveeeieeeiiiiiiireiiiee e 33

0. Mapuyk, T. Kymrxip

YnocKOHa/IeHHS CTpaTerii MapKeTMHTY B MOITYKOBMUX CUCTeMax:

BasaHcyBaHHS JOBrOCTPOKOBMX iHBECTUIIiN Y IIOIIYKOBY ONTUMIi3allilo

3 HETATHUMU PE3YIBTATAMMY 3 OTTATOHO 38 KITIK .eevevreereeeeeeereeesaaaaesasnunssereeeeeeeeeessseesassssssnnsnssseaeeeeeesesessessasnnns 49
0. Marchuk, T. Kushnir

Refining search engine marketing strategy:

Balancing long-term search engine optimisation investment

with immediate Pay-Per-CliCK TESULLS .. ...uuiiiiieeiiiieeieectte ettt ertee e e e st e e e e e sreeee e s s saeaeeessssnaeesessnnneens 49

Management
Y. II3uH, A. Bpuuko

Awnati3 BimMiHHOCTe KOpropaTUBHOI KyJIbTypyu AMepuku Ta Kutaio

Ha OCHOBI ITPOTPAMHOTO 320€3TEUEHHST CITESPACE.....ccccuvieeerieeeciieeeetreeeeteeeeveeeeeraeeessaeesesseeasssneesasseessseaennns 58
Zh. Jing, A. Brychko

A review of differences between American and Chinese

corporate culture based on CiteSPace SOFtWATE .........eeiieeeiiiieeeccieee ettt e e e e e ere e e e e e eaeeeeeennes 58
. 3enenmni

Bukopucranus data-driven miaxofiB y peKPYTUHTY Ta MiTO0Pi IEPCOHAIY ....uuvreeerreeeerreeasrveeaesseeessseesasseeens 69
D. Zelenyi

Data-driven approaches in recruitment and personnel SeleCtion..........cccccuveeeeeeeiiieeeeeeciieeeeeeecireeeeeeeeeee e 69



Economics, Entrepreneurship, Management Vol. 12, No. 1. 2025

UDC 338.49:330.15:504.05
DOI: 10.56318/eem2025.01.008

Kateryna Kuznietsova’

PhD in Economics, Associate Professor

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
03056, 37 Beresteyskyi Ave., Kyiv, Ukraine

https://orcid.org/0000-0003-0162-1071

Anna Omelchenko

PhD in Economics

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
03056, 37 Beresteyskyi Ave., Kyiv, Ukraine

https://orcid.org/0000-0001-9376-7566

Oleksandr Chenusha

PhD in Economics

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
03056, 37 Beresteyskyi Ave., Kyiv, Ukraine

https://orcid.org/0000-0001-7184-2705

Analysis of the European renewable energy market
in the context of the decarbonisation trend

Abstract. This study aimed to identify the development trends of the renewable energy market in the European Union,
with particular emphasis on its role in the decarbonisation of the energy sector. The study explores energy consumption
patterns in the EU from 2000 to 2022 and analyses the contribution of renewable energy sources (RES) to the achievement
of Sustainable Development Goals. A comparative analysis of the development of the renewable energy market and the
energy systems of the EU and Ukraine is provided, taking into account Ukraine’s trajectory towards European integration.
Special attention is given to the imperative of the circular economy as a leading economic model. The impact of the circular
economy on global economic development is identified, particularly in terms of reducing waste and dependency on energy
imports. A statistical analysis of the EU’s dependence on natural gas imports is conducted, along with an assessment of
greenhouse gas emission reductions and the increasing share of RES in electricity generation. The findings indicate that
the EU is actively addressing energy security challenges, notably through the expansion of wind and solar power while
maintaining its global leadership in the energy transition. It was established that between 2005 and 2022, the share of RES
in electricity generation within the European Union increased from 10.18% to 23.06%. Iceland and Norway emerged as
leaders in this area due to their well-developed hydropower sectors. In 2023, the share of RES reached a historic high of
24.1%, contributing significantly to strengthening the EU’s energy independence. The main drivers of this growth were
the implementation of legal frameworks, notably the Fit for 55 package and the REPowerEU plan. The structure of energy
consumption in the EU is also examined, with RES accounting for 18.4%, highlighting the importance of improving energy
efficiency. Key achievements in the development of the renewable energy market in Ukraine are outlined, along with the
current challenges and prospects, particularly in the context of integration into the European energy system through
ENTSO-E. The analysis underscores the positive impact of RES on environmental sustainability and the competitiveness
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of both the EU and Ukrainian economies while also drawing attention to the need to overcome geographical and socio-
economic barriers in the implementation of regulatory mechanisms and legal initiatives

Keywords: renewable energy; development trends; European energy space; energy system; circular economy; carbon

neutrality; ESG principles

INTRODUCTION

The International Energy Agency suggests that European
countries should aim to decarbonise their energy indus-
tries by 2035. This would help meet the goals of the Paris
Agreement to limit global warming to 1.5°C. Research by
the organisation Beyond Fossil Fuels indicates that the top
10 EU countries (which together make up over 60% of the
EU’s energy sector) have committed to phasing out fossil
fuels by 2035 or earlier. Specifically, Austria, Denmark,
Lithuania, and Luxembourg have announced plans to
switch from coal and natural gas to RES. Belgium, France,
Germany, Greece, Italy, and the Netherlands also intend
to decarbonise their energy systems by 2035. The main
renewable energy sources in a decarbonised European en-
ergy system are expected to be groundbased and rooftop
solar power, as well as onshore and offshore wind power
(Green Transformation of Ukraine, 2024).

The relevance of research into the use of renewable
energy by countries worldwide and the decarbonisation
of economies is clear not only from the actual trends in
national economies and energy markets between 2000
and 2022 but also from the significant interest shown by
economic researchers in these topics. L. Rimsaité (2024)
examines how the European energy market has devel-
oped and the difficulties in balancing the dynamics of a
competitive market with regulatory goals (such as ensur-
ing reliability, fairness, and sustainability). The research
also looks at the potential for creating regulations that
will encourage fair competition and achieve long-term
policy aims in the energy sector. Energy security has his-
torically been a crucial issue for EU countries, evolving
alongside shifts in the geopolitical situation, economic
pressures, and technological advancements. Ensuring a
stable and varied supply of energy sources is fundamen-
tal to the socioeconomic stability of the region, especially
given today’s global challenges, namely instability in the
energy market, geopolitical tensions, and climate change
(Kosowski, 2024; Pang et al., 2024).

M. Song et al. (2022) developed a theoretical model to
explain how the integration of the energy market is linked
to the growth of RES. Using data from 20 EU countries
between 2007 and 2019, they empirically tested the rela-
tionship between how integrated the energy market is and
the development of RES. Their findings showed a signifi-
cant positive impact of energy market integration on the
growth of renewable energy. C. Veghes et al. (2024) assess
the connections between the production, consumption,
and share of RES. They also look at EU consumers’ attitudes
towards renewables and their willingness to see them as a
reliable alternative to traditional energy sources, consid-
ering the economic, social, and environmental aspects of

sustainabledevelopmentinEUmemberstates. Giventhe EU’s
increasing demands for a higher share of renewables in
the energy, industrial, construction, and transport sectors,
research is being conducted on the state of the renewable
energy market in specific countries, such as Poland (Jawor-
ski et al., 2023).

K. Constant et al. (2024) are researching how macro-
economic factors, particularly financial crises, affect the
EU’s renewable energy market. S. Soeiro & M. Ferreira
Dias (2020) look at the social impact of introducing renew-
able energy. They point out that while there are environ-
mental benefits, renewable energy projects do affect local
communities. Therefore, national and local authorities
need to make sure that citizens are involved in these pro-
jects to gain their support. J. Pedraza Morales (2024) high-
lights the significant progress the EU has made in its ener-
gy transition strategy, positioning itself as a global leader.
However, they believe the EU needs to build a balanced
energy system with a diverse mix of energy sources to en-
sure stability during crises. A comprehensive model for the
development of global energy in the context of decarboni-
sation is being developed, which includes innovative areas
such as small modular reactors (SMRs), large nuclear pow-
er plants, wind and solar energy, and the use of biofuels
(Kharin et al., 2024).

This article aimed to analyse the European renewable
energy market and its development trends in the context
of the new global push for decarbonisation and Ukraine’s
move towards European integration. The main objectives
of the research were to identify the key development trends
in the EU’s renewable energy market, compare the Ukraini-
an market with the EU market, and analyse how the renew-
able energy market is regulated in the EU and Ukraine in
the context of the decarbonisation trend.

MATERIALS AND METHODS

In this research, a range of statistical information sources
(Eurostat, n.d.; Sustainable Development Solutions Net-
work, n.d.; European Environment Agency, 2025) and ana-
Iytical articles by leading economic scholars, international
organisations, and government bodies were analysed. The
focus was on the European renewable energy market with-
in the context of the trend towards economic decarboni-
sation. Methods of scientific inquiry, generalisation and
systematisation, statistical analysis, and the identification
of cause-and-effect relationships were employed.

A detailed analysis was conducted on the changes in
energy consumption figures in the EU between 2000 and
2022. Key trends demonstrating the EU’s path towards
decarbonisation were identified. An analysis of the EU’s

Economics, Entrepreneurship, Management, Vol. 12, No. 1 ﬂ
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reliance on natural gas imports from Russia was present-
ed, using data from May 2021 to August 2024. The energy
self-sufficiency of EU countries as of 2022 was determined.
The achievements of the UN’s Sustainable Development
Goals by EU countries and Ukraine were compared for
2018 and 2024 based on data from J.D. Sachs et al. (2018)
and ].D. Sachs et al. (2024).

The proportion of RES in the total electricity produc-
tion in the EU was analysed for the period 2005-2022. Ad-
ditionally, the share of RES in the EU’s gross final energy
consumption in 2022 was analysed by electricity generation
type. The energy efficiency indicator used to monitor pro-
gress towards achieving the energy efficiency targets set out
in Directive (EU) No. 2023/1791 (2023), was also examined.

Emphasis was placed on the introduction of the cir-
cular economy approach in the EU as a key direction for
achieving Sustainable Development Goals, improving re-
source efficiency, and reducing dependence on imported
primary energy sources. The main aspects of implementing
a circular economy in the EU were identified. For compar-
ison, the state of renewable energy market development
in Ukraine and the implementation of circular economy
principles in Ukraine were presented. Furthermore, an

analysis was conducted on the directions of renewable en-
ergy market regulation in the EU and the main measures
within these directions in the context of the decarbonisa-
tion trend. The direction of renewable energy market regu-
lation in Ukraine and the prospects for development, con-
sidering current realities, were also determined.

RESULTS

Since 2022, the EU has successfully addressed key energy
security challenges by regaining control over its energy
market and prices and by accelerating its progress towards
the climate neutrality set out in its Green Deal (Sustainable
Development Solutions Network, n.d.). Renewable energy
plays a crucial role in this process. The main trends demon-
strating this path towards decarbonisation are as follows:

1) A record increase in the share of renewables — in
the first half of 2024, half of the electricity generated in the
EU came from renewable sources. The dynamics of energy
consumption indicators in the EU from 2000 to 2022 are
presented in Table 1.

2) A significant reduction in natural gas consump-
tion — between August 2022 and May 2024, demand for
natural gas fell by 138 billion m’.

Table 1. Dynamics of energy consumption indicators in the EU, 2000-2022

Indicators 2000 2005 2010 2018 2022

Total energy supply, GWh, including: 17,091,252 18,289,837 17,765,554 16,643,604 15,346,580

- natural gas, GWh 3,588,988 4,183,440 4,219,855 3,777,913 3,421,444

- RES, GWh 1,120,695 1,394,672 2,023,648 2,625,174 2,898,030
Share of natural gas in total energy supply, % 21.00 22.87 23.75 22.70 22.29
Share of RES in total energy supply, % 6.56 11.06 11.39 15.77 18.88

Source: compiled by the authors based on the Eurostat (n.d.)

The total energy supply decreased by 10.21% from 2000
to 2022. Over the same period, natural gas consumption
fell by 4.77%, although its share in overall consumption
has remained relatively stable since 2005, accounting for
22.29% in 2022. Energy consumption from RES increased
2.59 times between 2000 and 2022, and the share of RES
rose from 6.56% in 2000 to 18.88% in 2022. In 2024, RES
provided 50% of electricity generation in the EU, while pri-
mary energy consumption has been declining since 2022
(down by 4.1%). Nevertheless, EU countries need to step
up their efforts in energy efficiency to achieve the target of
reducing energy consumption by 11.7% by 2030 (European
Commission, 2024).

3) reduction in dependence on Russian natural gas -
the share of imports decreased from 45% in 2021 to 18% in
June 2024. The import of natural gas from the Russian Fed-
eration to the EU from May 2021 to August 2024 is shown
in Figure 1.

Overall, regarding natural gas, the main countries
exporting natural gas to the EU in 2022 were Russia -
22.7%, Norway - 17.1%, USA - 16.5%, Algeria - 11%,
and Qatar - 5.3%. However, the energy self-sufficiency
of EU countries varies. This indicator is calculated as the
ratio of (primary production + renewable and processed

products) to (primary production + renewable and pro-
cessed products + imports + stock changes). In 2022,
the most energy-self-sufficient countries were Estonia
(62.11%), Romania (57.02%), and Sweden (52.60%). The
least energy-self-sufficient countries were Malta (1.57%),
Luxembourg (8.16%), and Cyprus (9.09%) (Eurostat, n.d.).

4) The gas storage capacity in August 2024 reached
90%, surpassing the target deadline for achieving this goal.

5) Stabilisation of energy prices — prices remain lower
than the peak levels seen in 2022.

6) A 32.5% reduction in greenhouse gas emissions
from 1990 to 2022, while the EU economy grew by 167%.

7) Achieving global leadership - the initiation of an in-
ternational agreement to triple renewable energy capacity
and improve energy efficiency, approved in Dubai.

8) Development of renewable energy, particularly wind
energy, which has surpassed natural gas in the EU, becom-
ing the second-largest source of electricity after nuclear
power (European Commission, 2024).

According to reports on sustainable development and
countries’ progress towards UN goals in this context, since
the adoption of Directive (EU) No. 2019/1 (2018), EU
countries and Ukraine have shown the following changes
in comparison, as illustrated in Figure 2.

Economics, Entrepreneurship, Management, Vol. 12, No. 1



K. Kuznietsova et al.

9
7.97
8 7.42
7.07
7
6.32
6
5
4
3
2.12
2
1
0
— = — — — Y — AN AN
(o) I o\ B o BN o) BN o) BN o BN o\ B o) BN o BN o) B o) BN o B o) BE o\ BN o B o) BN o BN o) B e\ BN e |
S O O OO DO OO OO O OO OO OO OO
SR BEEEBEREBEEBELEEEREE
N O -0 N —~ AN — AN TV O~00N O — A
SO OO O~ = O OO OO0 —~ — —~

2.

9
<
N
o
Q
—
IS

4 92

9
<
N
S
Q
v
S

2.

6
on
N
o
Q
)
<)

46 7

4
on
[a\}
(=}
N
—
(e}

.16

1
n
N
o
Q
N
S

02.2023 ee——
03.2023 e——
04.2023 ee——
06.2023 ——

07.2023 ——
08.2023 mss———

10.2023 eessssss——
11.2023 me—

o
[a\}
(=}
N
N
—

02.2024 e——
03.2024 eess—
04.2024 m——
06.2024 m————
07.2024 m——
08.2024 m————

Figure 1. Monthly imports of natural gas from Russia to the EU from May 2021 to August 2024, in billions of m’
Notes: values for natural gas imports from Russia to the EU in the figure are provided at 4-month intervals

Source: compiled by the authors based on the Eurostat (n.d.)
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Figure 2. Achievement of Sustainable Development Goals by EU countries and Ukraine in 2018 and 2024
Source: compiled by the authors based on the ].D. Sachs et al. (2018), ].D. Sachs et al. (2024)

Among EU countries, Slovakia showed the greatest
progress in achieving the 17 UN Sustainable Develop-
ment Goals (an increase of 11.52% in the sustainable de-
velopment index from 2018 to 2024), followed by Greece
(11.47%), Latvia (8.43%), Portugal (8.38%), and Romania

(8.03%). A decrease in the index was observed in only one
EU country - the Netherlands (0.38%). Ukraine also im-
proved its score in this ranking by 3.46%. The development
of RES in the EU is characterised by the overall share of
renewables in electricity production (Fig. 3).
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Figure 3. Share of renewable energy in total electricity production in the EU, 2005-2023

Source: compiled by the authors based on the Eurostat (n.d.)

Opverall, across all EU countries, this indicator more
than doubled (from 10.18% in 2005 to 23.06% in 2022). The
leading countries in the EU for renewable energy develop-
ment were Iceland (79.48% in 2022) and Norway (75.88%
in 2022). Both countries had significant advantages at the
start of the period studied (in 2005, the figures were 60.27%
and 60.07%, respectively). Iceland and Norway are among
the world’s largest producers of hydroelectric power, mak-
ing their energy sectors less reliant on fossil fuels. EU coun-
tries that have made significant progress in developing re-
newables include Denmark (from a share of 15.96% in 2005
to 44.92% in 2023) and Estonia (from 17.48% in 2005 to
40.95% in 2023). The EU countries with the lowest share
of renewable energy in electricity production in 2022 were
Ireland (13.07%), Belgium (13.76%), and the Netherlands
(13.97%) (Eurostat, n.d.).

In 2023, the share of renewable energy in the EU in-
creased by 1% compared to 2022, reaching 24.1%, which is
a record high. This was helped by the adoption of several
important legal measures aimed at transforming the EU’s
energy system, notably the Fit for 55 EU policy package and
the RepowerEU plan, which was prompted by Russia’s in-
vasion of Ukraine. The target is to reach 42.5% by 2030 (Eu-
ropean circular economy..., 2024). The RES are commonly
divided into several types (solar, wind, hydro, geothermal,
ambient heat, and biomass energy). For practical analysis
and research purposes, renewables are often categorised
into two groups: non-conventional renewables group 1
(NCR-1) - including solar, hydro, geothermal, wind, etc.;
and non-conventional renewables group 2 (NCR-2), which
includes energy derived from biomass, its processed prod-
ucts, household waste, etc. The share of renewable energy
in the EU’s gross final energy consumption in 2022 was
18.4%, ranking third. Oil and petroleum products held the
largest share at 34.9%, followed by natural gas at 12.7%, and
nuclear energy at 11.5%. The breakdown of gross final en-
ergy consumption among renewable sources in 2022 was:
wind - 14.5%, hydro - 9.5%, solar — 7.7%, biofuels and re-
newable waste — 57.9%, and other — 10.4% (Eurostat, n.d.).

Another important indicator of the EU’s renewable
energy market development is energy efficiency, which is
used to monitor progress towards energy-saving targets.

Energy conservation can improve the security of the ener-
gy supply by reducing reliance on fuel imports. Increasing
energy efficiency also boosts the competitiveness of Euro-
pean industry and services and helps to lower greenhouse
gas emissions from burning fuel. Notably, Directive (EU)
No. 2023/1791 (2023) was adopted in 2023. The main pro-
visions of this updated Directive include a reduction of
11.7% in final energy consumption across the EU by 2030
(compared to the 2020 baseline scenario) and an increase
in annual energy savings, averaging 1.49% annual savings
for the period 2024-2030.

Annual primary energy consumption in the EU in 2022
was 1,257.08 Mtoe, compared to 1,235.72 Mtoe in 2020 and
1,353.36 Mtoe in 2015. Over these seven years, annual pri-
mary energy consumption in the EU countries collectively
decreased by 7.11% or 96.28 Mtoe. The largest annual en-
ergy consumers among EU countries are the major econo-
mies: Germany (20.69%), France (16.30%), Italy (11.08%),
Spain (9.01%), and Poland (7.83%). Since 2015, these coun-
tries have generally seen an annual reduction in primary
energy consumption, except for Poland. Specifically, Ger-
many experienced a decrease of 12.11%, France 16.14%, It-
aly 6.62%, and Spain 4.17%. In Poland, however, there was
an increase of 9.36% over the seven years (Eurostat, n.d.).

The development of renewable energy is closely linked
totheintroduction of the circular economy approach (Gavk-
alova et al., 2024). In the EU in 2024, the circular economy
is a key focus for achieving sustainable development goals,
improving resource efficiency, and reducing dependence
on imported primary energy sources. The circular econ-
omy is a new economic and environmentally conscious
development concept aimed at harmonising economic
growth with ecological sustainability. The main aspects of
implementing a circular economy in the EU are as follows
(European circular economy..., 2024; Eionet Portal, 2024):

1) the introduction of an implementation strategy at
various levels and across different sectors, particularly the
European Green Deal, which directly relates to the devel-
opment of the renewable energy market and the Circu-
lar Economy Action Plan as a general strategic direction.
These documents focus on extending the lifespan of ma-
terials, minimising waste, and transitioning to business
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models (Bochko et al., 2024) that are service-oriented,
eco-designed, and resourcereused, especially in critically
important industries such as battery and electronics man-
ufacturing;

2) rapid progress and interest in implementation
among EU member states, with governments introducing
programmes aimed at increasing recycling and material
reuse rates, as well as updating legislation in waste man-
agement (Circular Economy Package). For example, there
is a noticeable decoupling of resource consumption from
economic growth, indicating a gradual shift towards a more
circular economic model;

3) global leadership and cooperation, with the EU col-
laborating with international partners through initiatives
such as the World Circular Economy Forum (WCEF),
where particular attention is given to global supply chains
and access to critical materials through the adoption of cir-
cular economy models. EU countries are at the forefront
of implementing circular principles, the relevance of which
continues to grow year by year.

The circular economy in Ukraine is gradually devel-
oping as an important part of its sustainable development
strategy and its path towards European integration. The
main directions for developing a strategy to implement
the circular economy include introducing models for re-
using resources, reducing waste, and increasing the use of
renewable materials. In the current situation of war (2024)
and its starting position regarding waste management and
renewable energy development, Ukraine lags behind EU

countries in this area. One of the key challenges is adapting
businesses to the principles of circularity, especially during
wartime, which affects economic stability and access to in-
vestment. Efforts are focused on analysing existing business
models, considering the EU’s experience, and developing
legislative initiatives to support the transition to a new eco-
nomic model.

The EU is supporting the implementation of the cir-
cular economy model in Ukraine by funding programmes
to aid the transition, such as the European Structural and
Investment Funds, Horizon 2020, and LIFE. Additionally,
the European Investment Bank provides financing and ad-
vice for projects supporting the circular economy through
the European Fund for Strategic Investments and the EU
InnovFin programme. Notably, the EU-funded project
“Circular Economy - Promoting Sustainable Production
and Consumption Patterns in Ukraine” supports Ukraine
in developing a Circular Economy Strategy in line with the
Sustainable Development Goals and the European Green
Deal to ensure the balanced use of resources. This project
includes an analysis of economic, environmental, and so-
cial aspects, as well as the development of strategies for
innovative technologies and business models (Ministry of
Economy of Ukraine, 2024). Regulation of the renewable
energy market in the EU aims to create favourable condi-
tions for the integration of renewables into the European
energy system, ensure the region’s energy security, achieve
climate targets, and decarbonise economies. The main di-
rections in market regulation are presented in Table 2.

Table 2. Directions of renewable energy market regulation in the EU

No. Directions

Measures

In June 2024, amendments were made to EU Regulations (Regulation (EU) No. 2019/942, 2019;
Regulation (EU) No. 2019/943, 2019) to improve the electricity market structure.

1. Electricity market reform

The focus was on supporting the integration of RES, particularly solar and wind energy

while ensuring stable prices for consumers even in crisis conditions. The reform includes the

development of short-term markets that enhance system flexibility and adaptation

to fluctuating renewable energy generation

The EU promotes renewable energy development through financial mechanisms, including

Stimulating Investment in

a green energy auction system. For example, EU member states are required to develop and

> renewable energy implement national plans aimed at increasing the share of renewable energy to 42.5% of energy
consumption by 2030
A priority for renewable energy market development is the creation of digital solutions for
Digitalisation and managing the electricity market, which will provide system flexibility, integrate distributed
3. integration of the energy = generation, and enable consumer participation in the market. The development of smart grids
system will allow for the efficient integration of intermittent energy sources (such as solar and wind),
while investments in energy storage (batteries, hydrogen) will help stabilise the system
To reduce dependency on primary energy resources, the EU encourages the shift to renewable
4 Supporting the energy energy through legislative changes and the creation of new market mechanisms, including
transition increasing market liquidity in real time for trading energy surpluses or shortages, which is
crucial for variable sources such as solar and wind energy
5 Emission trading The European Union Emissions Trading System (EU ETS) provides an economic incentive for

mechanisms

transitioning to renewable energy by limiting carbon dioxide emissions

Source: compiled by the authors based on the EU provides legal framework for regulation and decarbonisation of the gas

sector (2024); Directive (EU) No. 2024/1788 (2024)
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The development of RES in Ukraine is a key aspect
of the state’s energy strategy, particularly in the context of
integration into European energy markets and the tran-
sition to environmentally friendly energy sources. The
development trends of the renewable energy market in
Ukraine are characterised by the Order of the Cabinet of
Ministers of Ukraine No. 761-r (2024):

e rapid growth in RES capacity. With significant vol-
umes of solar and wind power plants commissioned be-
tween 2012 and 2022, they together account for more than
90% of RES capacity in Ukraine. As of 2024, the installed
RES capacity in Ukraine stands at approximately 10.8 GW.
However, due to the war with Russia, around 71% of wind
power capacity is located in temporarily occupied territo-
ries (in the Kherson and Zaporizhzhia regions) and cannot
be utilised. Additionally, about 14% of solar power plants
are under occupation;

e increase in the share of RES in Ukraine’s energy bal-
ance. In 2023, the share of electricity generated from RES
accounted for approximately 14% of total generation. In
2010, this figure was very low compared to its current val-
ue, standing at around 1-2% of total generation. The ma-
jority of the generation was provided by large hydroelectric
power stations (HPS), while solar, wind, and biomass ener-
gy played a minimal role;

e increase in legislative support for the sector. Since
2009, Ukraine has implemented the “green tarift”, which
provided fixed rates for RES producers and became a sig-
nificant incentive for attracting investments into the sec-
tor. The concept of “green auctions” emerged in 2020 when
amendments were made to renewable energy legislation.
For solar stations commissioned from 2020 onwards with
capacities over 1 MW, in addition to the “green” tariff, there
was the opportunity to receive fair prices for the electricity
generated. The auction system introduced aims to create
a competitive environment, thereby reducing the cost of
electricity generation;

e growth in investment activity. Notable foreign in-
vestments have been attracted, including significant contri-
butions from the EBRD, IFC, NEFCO, and other financial
institutions, which invested over 12 billion USD in the RES
sector between 2019 and 2021;

e active international support. Ukraine receives sub-
stantial support from international partners for the devel-
opment of RES, including technical assistance, grants, and
project financing;

e obstacles to the development of RES. These include
not only the ongoing military conflict on Ukrainian terri-
tory, which significantly complicates the functioning of the
energy sector but also other challenges. Specifically, there
are issues such as the financial debt of the state to RES pro-
ducers under the “green tariff” and the need to modernise
infrastructure for the integration of new RES capacities.

The prospects for the development of the renewable
energy market are being shaped by the strong global inter-
est in this as a trend towards economic decarbonisation.
Despite the existing challenges, the National Renewable
Energy Action Plan for the period up to 2030 in Ukraine,
developed in 2024 (Order of the Cabinet of Ministers of
Ukraine No. 761-r, 2024), is a strategic document that
outlines the development of the sector between 2025 and
2030. According to this plan, Ukraine aims to achieve a
25% share of RES in total electricity production by 2030.
Furthermore, it intends to ensure the active development
of infrastructure for the generation, storage, and transmis-
sion of energy from RES and to integrate into the Europe-
an electricity market through participation in ENTSO-E.
Following the emergency integration in 2022, the next
steps in reforming Ukraine’s energy market should in-
clude decisions on creating conditions for the merging of
spot markets, organising coordinated long-term auctions
for the allocation of cross-border transmission capacity,
joining platforms for the distribution of balancing ener-
gy and ancillary services, joint planning of energy system
risks with European partners, and so on. The regulation
of the renewable energy market in Ukraine is based on
legislative and regulatory mechanisms aimed at develop-
ing the sector, attracting investment, and integrating into
the European energy system. The institutional framework
for the renewable energy market in Ukraine is focused on
stimulating the growth of this sector (Table 3).

For the further development of the RES sector in
Ukraine, systemic reforms are needed to support inves-
tors, create transparent conditions for competition, and
encourage innovation. The main challenges in the current
environment are high risks for investors due to the unsta-
ble economic situation and the war, the need to improve
energy infrastructure, and to ensure integration with the
European market. The prospects for the development of
the renewable energy market in the EU remain strong due
to ambitious climate targets, substantial financial support,
and innovative technologies.

Table 3. Institutional support for the renewable energy market in Ukraine

No. Directions

Measures

The Law of Ukraine No. 555-IV (2003) is the foundational document that outlines the legal framework for the
functioning of the renewable energy market. The “green tariff”, introduced by the Law of Ukraine No. 1164-
VI (2009), is a stimulation mechanism that guarantees a fixed payment for electricity generated from RES.
Since 2020, it has gradually been replaced by an auction system to determine competitive electricity prices

Legislative
framework

(Law of Ukraine No. 2019-VIII, 2017). However, in 2024, the focus shifts to implementing incentive tariffs
for the development of decentralised solutions (solar energy on rooftops, and small wind farms) and energy

storage systems. Laws supporting energy storage systems and microgeneration, which introduce modern
technologies into the sector, are part of Ukraine’s overall strategy for modernising its energy system and
achieving climate neutrality by 2050. These laws contribute to the integration of RES, reduction of CO,
emissions, and attraction of investment in advanced technologies
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No. Directions

Table 3. Continued

Measures

The National Commission for State Regulation of Energy and Public Utilities (NCREPU) is responsible for
setting tariffs and monitoring the activities of market participants. The State Agency for Energy Efficiency

Role of

and Energy Saving of Ukraine formulates policies in the areas of energy efficiency and renewable energy.

2. regulators Additionally, these agencies regulate market activities and oversee the implementation of decarbonisation
strategies. Civil society organisations, such as the Ukrainian Wind Energy Association, contribute to the
development of innovative solutions in RES and foster collaboration between investors, local authorities, and
communities
3 Auction Since 2020, an auction system has been in operation, gradually replacing the “green tariff” for energy
’ system generated from RES. This ensures competition among producers and reduces the cost of produced energy
Despite the ongoing war, investments in RES in Ukraine remain economically viable due to the long-term
Investmetnt competitiveness of wind and solar energy. The sector is supported by international partners, including the
prospects EBRD, which finances projects aimed at modernising energy infrastructure
Integration Ukraine is adapting its legislation to European standards, including directives on RES development and
5.  into European economic decarbonisation. After joining the ENTSO-E energy system, the country gained the ability to
markets

export and import energy within the unified European market

Source: compiled by the authors based on the European business association (2024)

Decarbonisation in the EU is a key priority in the fight
against climate change, part of the goal to achieve climate
neutrality by 2050, as enshrined in the European Green
Deal. To achieve this, the EU is implementing a wide range
of measures across different sectors of the economy. Specit-
ically, this includes: reducing greenhouse gas emissions —
by 2030, the EU aims to cut emissions by at least 55% com-
pared to 1990 levels, a legally binding target, with the goal
of achieving net-zero CO, emissions by 2050; a complete
transition to RES, phasing out coal and significantly reduc-
ing the use of natural gas, and promoting the development
of a hydrogen economy as an alternative to fossil fuels; the
introduction of the emissions trading system (EU ETS) -
one of the largest systems in the world, covering over 40%
of greenhouse gas emissions in the EU; the implementation
of CO, emissions reduction requirements for cars, includ-
ing a ban on the sale of new internal combustion engine
vehicles from 2035, investment in the development of in-
frastructure for electric vehicles and railway transport; the
creation of programmes for forest and soil conservation as
natural carbon sinks, and the transition to sustainable farm-
ing, which includes reducing the use of chemical fertilisers
and pesticides; the intensification of investments and fund-
ing - the Just Transition Fund supports regions dependent
on fossil fuels, while the Climate Target Plan 2030 funds the
transition to RES and energy efficiency; the carbon border
adjustment mechanism (CBAM), which requires importers
to pay for carbon emissions generated during the produc-
tion of goods outside the EU, encourages other countries to
also implement decarbonisation measures (Sustainable De-
velopment Solutions Network, n.d.). These ambitious goals
create risks and obstacles in the implementation of meas-
ures. The high cost of transforming the region’s economy,
the need to coordinate measures between member states,
and the search for socially just solutions to support popula-
tions potentially negatively affected by the decarbonisation
trend (such as job losses in the fossil fuel sectors) must be
considered in further implementation.

DISCUSSION

Academic studies analysing RES in Europe and globally
demonstrate the relevance and multifaceted nature of this
topic. The findings of several researchers have been consid-
ered and presented separately for a clearer understanding
of their approaches and perspectives in studying this area.
Decarbonisation, as a new imperative for energy develop-
ment and a global trend in economic growth, is highlighted
in the research of many academics. In the research of E. Pa-
padis & G. Tsatsaronis (2020), the challenges on the path
to decarbonising the energy sector are central to scholarly
inquiry and are defined in terms of environmental sustain-
ability, security of energy supply, economic stability, and
social aspects. P. Cheekatamarla et al. (2024) examine var-
ious pathways to achieving decarbonisation in the energy
sector, including several scenarios that involve a transition
to low-carbon electricity generation sources (RES and nu-
clear energy), as well as reducing carbon emissions from
fuel consumption through electrification and the use of
alternative fuels. The challenges and opportunities associ-
ated with each scenario are discussed, including technolog-
ical advancements, policy frameworks, and public accept-
ance. Energy security is also impacted by military conflicts
(Semenenko et al., 2024). Such diverse approaches to stud-
ying the problem provide a comprehensive understanding
of their potential application in the practice of other coun-
tries, particularly Ukraine, in reforming the energy sector
and implementing European standards.

H. Kete (2023) notes in their research the increasing
importance of RES in EU policy against a backdrop of de-
clining fossil fuel and nuclear energy use and a rising share
of natural gas, which contributed to higher energy prices
following the start of the Russian-Ukrainian war in 2022.
The European Green Deal and the REPowerEU Plan are
key aspects of the European strategy for developing RES,
which is relevant in the context of transitioning to climate
neutrality, promoting global growth in clean energy in-
vestment, and reducing environmental problems. These
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conclusions align with the findings of this study and con-
firm the ongoing process of examining the role of renewa-
ble energy in EU policy.

S. Wolf et al. (2021) delve deeper into the implemen-
tation of the European Green Deal, presenting goals for
modernising the European building stock, updating the
European innovation system, and additional measures in
education and healthcare, thereby shaping an investment
profile to achieve these objectives. Their proposals offer
a new path for the regions development towards carbon
neutrality and European unity, which is also relevant for
Ukraine to adopt and implement such experiences.

P.Nowak & M. Dorota (2024) assessed the development
of RES in Poland and the fulfilment of its commitments re-
garding the level of renewable energy consumption across
different economic sectors. The results of analysing several
countries provided a basis for grouping them according to
their level of RES development, revealing regional differ-
ences and the achievement of consumption targets. The
analysis methods and approaches to grouping by regional
differences could be used in future research on Ukraine’s
energy sector. At the same time, A. Makurin et al. (2024),
despite the state of war, are also conducting research on
regulating decarbonisation processes at both national and
local levels, which will contribute to economic stability,
particularly during wartime. Their scientific contributions
will provide an opportunity to accelerate the transition to
carbon neutrality and convergence with European stand-
ards after the war ends.

M. Simionescu et al. (2024) assessed the impact of a
country’s energy poverty and the level of renewable ener-
gy consumption on carbon emissions in 10 Central and
Eastern European countries (EU member states) between
2005 and 2022. The study’s findings indicated that the pro-
motion of renewable energy in 2009 through relevant reg-
ulations helped to lower CO, emissions in each of these
countries compared to non-EU countries in the region
(including Ukraine). Energy poverty in a country increas-
es CO, emissions, while renewable energy consumption
reduces them. This demonstrates a direct link between the
need to implement renewable energy in Ukraine and its
progress towards carbon neutrality, as well as the value of
learning from the experiences of other nations to acceler-
ate these transformations.

Alongside decarbonisation, the trend of the circu-
lar economy is inextricably linked, with both sharing the
common goal of tackling carbon emissions. S.K. Ghosh
& S.K. Ghosh (2023) point out that the circular econo-
my acts as a catalyst for decarbonisation and helps to re-
duce the extraction of natural resources. Environmental
concerns and decarbonisation are at the forefront of the
political agenda in many countries. In particular, climate
change and the increasing negative impact of this issue on
humanity are prompting countries to take new measures
and examine environmental performance. In this context,
K.S. Mohammed et al. (2024) investigated environmental
governance indicators, which play an important role at

both country and company levels, and the practice of their
implementation is being actively pursued in Ukraine, even
despite the state of war.

A significant contribution to the research on econom-
ic decarbonisation, its impact on carbon emissions, and
the role of renewable energy has been made by the group
of scientists Y.A. Twumasi et al. (2024), who conducted a
comparative analysis of some decarbonisation strategies
adopted by the USA and the EU to reduce greenhouse gas
emissions. The modelling results showed a decrease in aver-
age carbon emissions in the USA by 2030 and an increase in
emissions in EU countries. The application of significantly
different economic decarbonisation strategies by these two
regions (the USA has historically relied on coal, oil, natu-
ral gas, nuclear energy, and renewables; the EU is showing
decarbonisation strategies focused on electrification and
carbon-neutral energy, as well as energy efficiency) demon-
strates different modelling outcomes. While errors and the
influence of various factors on the modelling results are
possible in such a complex process, the conclusion about
the need to address climate change and mitigate the con-
sequences of rising emissions worldwide remains relevant.

CONCLUSIONS

The European renewable energy market plays a crucial role
in achieving climate neutrality targets by 2050 and has a
positive impact on the development of national economies
in the region. Through the implementation of key renewa-
ble energy sources (solar, wind, biomass), greenhouse gas
emissions are being reduced, which is a primary priority
of the EU’s decarbonisation policy. The active involvement
of private and public investment in the development of
renewables, together with European initiatives, is driving
large-scale funding for infrastructure, energy storage tech-
nologies, and “green” hydrogen. The integration of smart
grids and energy storage systems allows for the balancing
of energy production and consumption, increasing the re-
liability of the system and the efficiency of renewables. EU
legislation provides effective regulatory support and en-
sures favourable conditions for the expansion of the renew-
able energy market, regulating its integration into various
sectors (transport, construction, industry).

Despite the significant advantages and effectiveness of
the reforms, there is a geographical unevenness in develop-
ment, meaning that the renewable energy market in Europe
shows considerable differences between countries. Regions
with developed infrastructure and favourable climate con-
ditions (for example, Northern Europe) are growing faster
than regions with less funding or geographical limitations,
which creates challenges for aligning implementation pol-
icies. Future research should focus on finding solutions to
such challenges in the sector’s development, such as: inte-
grating intermittent energy sources (solar and wind genera-
tion) into the energy system with an economic justification
of potential risks, developing ways to optimise and reduce
the high cost of modernising energy systems, and exploring
proposals to overcome the socio-economic consequences
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optimistic, and it is expected that renewables will become  cal University of Ukraine “Igor Sikorsky Kyiv Polytechnic
the main source of energy in the EU by 2050, thanks to a  Institute”

comprehensive approach to decarbonisation and the pro-

motion of innovation. FUNDING
None.
ACKNOWLEDGEMENTS
This research was conducted as part of the initiative re- CONFLICT OF INTEREST

search project “Strategic Management of Ukraine’s None.

REFERENCES

[1] Bochko, O., Zarichna, O., & Kuziak, V. (2024). Transformation of business ecosystems of the energy sector enterprises.
Development Management, 23(1), 62-71. doi: 10.57111/devt/1.2024.62.

[2] Cheekatamarla, P., Gluesenkamp, K., Kowalski, S., Li, Z., & Jajja, S. (2024). Decarbonization scenarios. In The role of
fuels in transforming energy end-use in buildings and industrial processes (pp. 45-49). Cham: Springer. doi: 10.1007/978-
3-031-45365-6 8.

[3] Constant, K., Davin, M., de Truchis, G., & Keddad, B. (2024). The European renewable energy sector in calm and
turmoil periods: The key role of sovereign risk. The Energy Journal, 45(5), 65-89. doi: 10.1177/01956574241240293.

[4] Directive (EU) No. 2019/1 of the European Parliament and of the Council Directive “To Empower the Competition
Authorities of the Member States to Be More Effective Enforcers and to Ensure the Proper Functioning of the Internal
Market”. (2018, December). Retrieved from https://eur-lex.europa.eu/eli/dir/2019/1/0j.

[5] Directive (EU) No. 2023/1791 of the European Parliament and of the Council “On Energy Efficiency and Amending
Regulation (EU) 2023/955 (recast)”. (2023, September). Retrieved from https://eur-lex.europa.eu/eli/dir/2023/1791/0j.

[6] Directive (EU) No. 2024/1788 of the European Parliament and of the Council “On Common Rules for the Internal
Markets for Renewable Gas, Natural Gas and Hydrogen, Amending Directive (EU) 2023/1791 and Repealing
Directive 2009/73/EC (recast)”. (2024, June). Retrieved from https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=OJ:L._202401788.

[7] Eionet Portal. (2024). Country profiles on circular economy in Europe. Retrieved from https://www.eionet.europa.eu/
etcs/etc-ce/products/country-profiles-on-circular-economy-in-europe.

[8] EU provides legal framework for regulation and decarbonisation of the gas sector. (2024). Retrieved from https://
www.arthurcox.com/knowledge/eu-provides-legal-framework-for-regulation-and-decarbonisation-of-the-gas-
sector/.

[9] European Business Association. (2024). BDO in Ukraine - overview of legislative changes and prospects for
RES development in the green energy market. Retrieved from https://eba.com.ua/en/bdo-v-ukrayini-oglyad-
zakonodavchyh-zmin-ta-perspektyv-rozvytku-vde-na-rynku-zelenoyi-energetyky/.

[10] European circular economy 2024 conference kicks off in Brussels. (2024). Retrieved from https://environment.
ec.europa.eu/news/european-circular-economy-2024-conference-kicks-brussels-2024-04-15_en.

[11] European Commission. (2024). State of the Energy Union Report 2024. Retrieved from https://energy.ec.europa.eu/
document/download/bd3e3460-2406-47al-aa2e-c0a0ba52a75a en?filename=State%200f%20the%20Energy%20
Union%20Report%202024.pdf.

[12] European Environment Agency. (2025). Share of energy consumption from renewable sources in Europe. Retrieved from
https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from?activeAccordion=309c5ef9-
de09-4759-bc02-802370dfa366.

[13] Eurostat. (n.d.). Retrieved from https://ec.europa.eu/eurostat/web/main/home.

[14] Gavkalova, N., Martin, J., Shumska, H., & Babenko, K. (2024). Landscape and circular economy as a mechanism of
sustainable development in globalisation and digitalisation of the world economy. Economics of Development, 23(2),
80-90. doi: 10.57111/econ/2.2024.80.

[15] Ghosh, S.K., & Ghosh, S.K. (2023). Circular economy catalyzing decarbonization. In Circular economy adoption
(pp- 3-33). Singapore: Springer. doi: 10.1007/978-981-99-4803-1 1.

[16] Green Transformation of Ukraine. (2024). 10 EU countries have committed to decarbonising their energy sectors by
2035. Retrieved from https://greentransform.org.ua/10-krayin-yes-zobov-yazalysya-dekarbonizuvaty-energetyku-
do-2035-roku/.

[17] Jaworski, S., Chrzanowska, M., Zielinska-Sitkiewicz, M., Pietrzykowski, R., Jezierska-Thole, A., & Zielonka, P. (2023).
Evaluating the progress of renewable energy sources in Poland: A multidimensional analysis. Energies, 16(18), article
number 6431. doi: 10.3390/en16186431.

Economics, Entrepreneurship, Management, Vol. 12, No. 1


https://doi.org/10.57111/devt/1.2024.62
https://doi.org/10.1007/978-3-031-45365-6_8
https://doi.org/10.1007/978-3-031-45365-6_8
https://doi.org/10.1177/01956574241240293
https://eur-lex.europa.eu/eli/dir/2019/1/oj
https://eur-lex.europa.eu/eli/dir/2023/1791/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202401788
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202401788
https://www.eionet.europa.eu/etcs/etc-ce/products/country-profiles-on-circular-economy-in-europe
https://www.eionet.europa.eu/etcs/etc-ce/products/country-profiles-on-circular-economy-in-europe
https://www.arthurcox.com/knowledge/eu-provides-legal-framework-for-regulation-and-decarbonisation-of-the-gas-sector/
https://www.arthurcox.com/knowledge/eu-provides-legal-framework-for-regulation-and-decarbonisation-of-the-gas-sector/
https://www.arthurcox.com/knowledge/eu-provides-legal-framework-for-regulation-and-decarbonisation-of-the-gas-sector/
https://eba.com.ua/en/bdo-v-ukrayini-oglyad-zakonodavchyh-zmin-ta-perspektyv-rozvytku-vde-na-rynku-zelenoyi-energetyky/
https://eba.com.ua/en/bdo-v-ukrayini-oglyad-zakonodavchyh-zmin-ta-perspektyv-rozvytku-vde-na-rynku-zelenoyi-energetyky/
https://environment.ec.europa.eu/news/european-circular-economy-2024-conference-kicks-brussels-2024-04-15_en
https://environment.ec.europa.eu/news/european-circular-economy-2024-conference-kicks-brussels-2024-04-15_en
https://energy.ec.europa.eu/document/download/bd3e3460-2406-47a1-aa2e-c0a0ba52a75a_en?filename=State%20of%20the%20Energy%20Union%20Report%202024.pdf
https://energy.ec.europa.eu/document/download/bd3e3460-2406-47a1-aa2e-c0a0ba52a75a_en?filename=State%20of%20the%20Energy%20Union%20Report%202024.pdf
https://energy.ec.europa.eu/document/download/bd3e3460-2406-47a1-aa2e-c0a0ba52a75a_en?filename=State%20of%20the%20Energy%20Union%20Report%202024.pdf
https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from?activeAccordion=309c5ef9-de09-4759-bc02-802370dfa366
https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from?activeAccordion=309c5ef9-de09-4759-bc02-802370dfa366
https://ec.europa.eu/eurostat/web/main/home
https://doi.org/10.57111/econ/2.2024.80
https://doi.org/10.1007/978-981-99-4803-1_1
https://greentransform.org.ua/10-krayin-yes-zobov-yazalysya-dekarbonizuvaty-energetyku-do-2035-roku/
https://greentransform.org.ua/10-krayin-yes-zobov-yazalysya-dekarbonizuvaty-energetyku-do-2035-roku/
https://doi.org/10.3390/en16186431

Economics | Analysis of the European renewable energy market...

[18] Kete, H. (2023). The future of renewable energy policies in the European Union. Journal of European Theoretical and
Applied Studies, 11(2), 9-24.

[19] Kharin, S., Ivanova, M., & Kotenko, A. (2024). Modern trends in global energy in the context of sustainable
development and decarbonization. Economy and Society, 68. doi: 10.32782/2524-0072/2024-68-31.

[20] Kosowski, P. (2024). From fossil fuels to renewables: Clustering European primary energy production from 1990 to
2022. Energies, 17(22), article number 5596. doi: 10.3390/en17225596.

[21] Law of Ukraine No. 1164-VI “On Amendments to the Law of Ukraine ‘On Electricity’ to Regulate Electricity Exports”.
(2009, March). Retrieved from https://zakon.rada.gov.ua/laws/show/1164-17#Text.

[22] Law of Ukraine No. 2019-VIII “On the Electricity Market”. (2017, April). Retrieved from https://zakon.rada.gov.ua/
laws/show/2019-19#Text.

[23] Law of Ukraine No. 555-1V “On Alternative Energy Sources”. (2003, February). Retrieved from https://zakon.rada.gov.
ua/laws/show/555-15#Text.

[24] Makurin, A., Usatenko, O., & Shyshkova, N. (2024). Current tools to control decarbonization in Ukraine both
governmentally and locally. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 3, 108-115. doi: 10.33271/
nvngu/2024-3/108.

[25] Ministry of Economy of Ukraine. (2024). The Ministry of Economy hosted a meeting of the interdepartmental working
group on the development of the circular economy. Retrieved from https://surli.cc/pmndmy.

[26] Mohammed, K.S., Pata, UK., Serret, V., & Kartal, M.T. (2024). The role of renewable energy and carbon dioxide
emissions on the ESG market in the European Union. Managerial and Decision Economics, 45(7), 5146-5158.
doi: 10.1002/mde.4316.

[27] Nowak, P, & Dorota, M. (2024). Acquisition and consumption of energy from renewable sources in European Union
countries. Economics and Environment, 90(3), article number 805. doi: 10.34659/eis.2024.90.3.805.

[28] Order of the Cabinet of Ministers of Ukraine No. 761-r “On Approval of the National Renewable Energy Action Plan
for the period up to 2030 and the Action Plan for Its Implementation”. (2024, August). Retrieved from https://zakon.
rada.gov.ua/laws/show/761-2024-%D1%80#Text.

[29] Pang, L., Liu, L., Zhou, X., Hafeez, M., Ullah, S., & Sohail, M.T. (2024). How does natural resource depletion affect
energy security risk? New insights from major energy-consuming countries. Energy Strategy Reviews, 54, article
number 101460. doi: 10.1016/j.esr.2024.101460.

[30] Papadis, E., & Tsatsaronis, G. (2020). Challenges in the decarbonization of the energy sector. Energy, 205, article
number 118025. doi: 10.1016/j.energy.2020.118025.

[31] Pedraza Morales, J. (2024). The European Union toward a green economy: Current situation and perspective in the use
of renewables for electricity generation. Sustainable Economies, 2(3), article number 218. doi: 10.62617/se.v2i3.218.

[32] Regulation (EU) No.2019/942 of the European Parliament and of the Council “Establishing a European Union Agency
for the Cooperation of Energy Regulators” (2019, June). Retrieved from https://eur-lex.europa.eu/eli/reg/2019/942/
oj/eng.

[33] Regulation (EU) No. 2019/943 of the European Parliament and of the Council “On the Internal Market for Electricity”.
(2019, June). Retrieved from https://eur-lex.europa.eu/eli/reg/2019/943/0j/eng.

[34] Rimsaité, L. (2024). European energy market evolution. In The crossroads of competition law and energy regulation
(pp- 9-41). Cham: Springer. doi: 10.1007/978-3-031-73238-6 2.

[35] Sachs, J.D., Lafortune, G., & Fuller, G. (2024). Sustainable development report. Dublin: Dublin University Press.

[36] Sachs, J.D., Schmidt-Traub, G., Kroll, C., Lafortune, G., & Fuller, G. (2018). SDG index and dashboards report. New
York: Bertelsmann Stiftung and Sustainable Development Solutions Network (SDSN).

[37] Semenenko, O., Kirsanov, S., Movchan, A., Yarmolchyk, M., & Thnatiev, M. (2024). Economic impact of military
conflicts on energy markets and global energy security. Scientific Bulletin of Mukachevo State University. Series
“Economics”, 11(2), 79-89. doi: 10.52566/msu-econ2.2024.79.

[38] Simionescu, M., Radulescu, M., & Belascu, L. (2024). The impact of renewable energy consumption and energy
poverty on pollution in Central and Eastern European countries. Renewable Energy, 236, article number 121397.
doi: 10.1016/j.renene.2024.121397.

[39] Soeiro, S., & Ferreira Dias, M. (2020). Renewable energy community and the European energy market: Main
motivations. Heliyon, 6(7), article number e04511. doi: 10.1016/j.heliyon.2020.e04511.

[40] Song, M., Xu, H., Shen, Z., & Pan, X. (2022). Energy market integration and renewable energy development:
Evidence from the European Union countries. Journal of Environmental Management, 317, article number 115464.

doi: 10.1016/j.jenvman.2022.115464.
[41] Sustainable Development Solutions Network. (n.d.). European Green Deal Policies and Sustainability. Retrieved from

https://egd-report-2023.unsdsn.org/european-green-deal-policies-and-sustainability/.
[42] Twumasi, Y.A., et al. (2024). Decarbonization strategies in the United States of America and the European Union
(EU): A comparative analysis. Low Carbon Economy, 15(4), 61-94. doi: 10.4236/1ce.2024.154004.

Economics, Entrepreneurship, Management, Vol. 12, No. I


https://www.researchgate.net/publication/377230937_The_Future_of_Renewable_Energy_Policies_in_the_European_Union
https://doi.org/10.32782/2524-0072/2024-68-31
https://doi.org/10.3390/en17225596
https://zakon.rada.gov.ua/laws/show/2019-19%23Text
https://zakon.rada.gov.ua/laws/show/2019-19%23Text
https://doi.org/10.33271/nvngu/2024-3/108
https://doi.org/10.33271/nvngu/2024-3/108
https://me.gov.ua/News/Detail?lang=uk-UA&id=a7c1b842-52f5-4068-8723-cb821efd0f0d&title=UMinekonomiki
https://doi.org/10.1002/mde.4316
https://doi.org/10.34659/eis.2024.90.3.805
https://doi.org/10.1016/j.esr.2024.101460
https://doi.org/10.1016/j.energy.2020.118025
https://doi.org/10.62617/se.v2i3.218
https://eur-lex.europa.eu/eli/reg/2019/942/oj/eng
https://eur-lex.europa.eu/eli/reg/2019/942/oj/eng
https://eur-lex.europa.eu/eli/reg/2019/943/oj/eng
https://doi.org/10.1007/978-3-031-73238-6_2
https://files.unsdsn.org/sustainable-development-report-2024.pdf
https://s3.amazonaws.com/sustainabledevelopment.report/2018/2018_sdg_index_and_dashboards_report.pdf
https://doi.org/10.52566/msu-econ2.2024.79
https://doi.org/10.1016/j.renene.2024.121397
https://doi.org/10.1016/j.heliyon.2020.e04511
https://doi.org/10.1016/j.jenvman.2022.115464
https://egd-report-2023.unsdsn.org/european-green-deal-policies-and-sustainability/
https://doi.org/10.4236/lce.2024.154004

K. Kuznietsova et al.

[43] Veghes, C., Str, A., & Stoenicd, L. (2024). EU consumers, renewable energy, and sustainable development. European
Journal of Sustainable Development, 13(4), article number 85. doi: 10.14207/ejsd.2024.v13n4p85.

[44] Wolf, S., Teitge, J., Mielke, J., Schiitze, E, & Jaeger, C. (2021). The European Green Deal - more than climate neutrality.
Intereconomics, 56, 99-107. doi: 10.1007/s10272-021-0963-z.

Karepuna Kysnenosa

Kanpnpar eKOHOMIYHMX HayK, JOLEHT

HauionanbHmii TeXHIYHNUI yHiBepcUTeT YKpaiHu

«KuiBcbkuii noniTexHigyHmii incTutyT imeHi Irops Cikopcbkoro»
03056, npocm. bepecreitcbkuit, 37, M. Kuis, Ykpaina
https://orcid.org/0000-0003-0162-1071

AnHa OMenbp4eHKO

Kanaupar ekoHOMiYHMX HayK

HawnionanbHNi TeXHIYHUI yHiIBEpCUTET YKpaiHu

«KuiBcpkuit nonitexHigumit incturyT imeni Iropsa Cikopcbkoro»
03056, npocmn. bepecreiicbkuit, 37, M. Kuis, Ykpaina
https://orcid.org/0000-0001-9376-7566

Onekcanap Yenyma

Kanpnpar eKoHOMIYHMX HayK

HauionanbHnii TeXHIYHMI yHIBEPCUTET YKpaiHu

«KuiBcbkuii nonmitexHivHMit iHcTUTyT iMeHi Iropsa Cikopcbkoro»
03056, npocn. bepecreiicbknii, 37, M. Kni, Ykpaina
https://orcid.org/0000-0001-7184-2705

AHani3 eBponemcbKoro puHKy BifJHOBMIOBaHUX MKepesn eHeprii
B KOHTEKCTi TpeHAY AeKap6oHi3auii

AHoTauia. Meroto crarti 6yB aHali3 TeHJEHII PO3BUTKY PUHKY BifHOBmoBaHUX mKepen eHeprii (BIJE) B €C 3
aKIJeHTOM yBaru Ha iX poii y mexapOoHi3allil eHepreTMYHOro ceKTopy. JoCmiiKeHo fUHaMIKy eHeproCloXBaHHA B
€C y 2000-2022 pp., mpoaHanizoBano ponb BJIE y fgocATHeHHI Ijiell CTazoro po3BUTKY, IPOBENIEHO IOPiBHAHHA
possutky puHky BJIE Ta enepretuunoi cuictemy €C ta Ykpalum B KOHTeKCTi If BekTopy eBpoiHTerpanii. Oco6muBy yBary
OpUJiNeHO iMIepaTUBY LMPKYIAPHOI €KOHOMIKM AK NIPOBiHOI Mojeni eKOHOMiKM. BusHayeHO BIUIMB LMPKYIAPHOI
eKOHOMIKJ Ha PO3BUTOK CBITOBOTO F'OCIIONAPCTBA, 110 IIOJLATAE Y 3SMEHIIeHHI 00CATiB BiIXO/iB Ta 3a/IeXKHOCTI Bif iMIopry
e”eproHociis. [IpoBefeHo cTaTucTH4HMIT aHaIi3 3anexxHOCTi €C Bif iMIIOPTY IpMPOJHOTO ra3y, BUSHAYEHO CKOPOUSHHSA
BUKIJIiB IIAPHUKOBMUX Ta3iB Ta 3pocTanHA yacTku BJIE y BMpoO6HMUITBI enekTpoerepril. BcraHoBieHo, o €C aKTUBHO
IoJIae BUK/IMKIU eHepreTUYHOI Oe3Ieky, 30KpeMa depe3 pO3BUTOK BiTpPOEHepreTUKM Ta COHAYHNUX CTaHIIii, Ta 30epirae
m1o6asbHe JTiIepCTBO B €HepreTUYHiil TpaHcdopMaii periony. BcraHoBieHo, mo 3a nepiox 2005-2022 pp. yactka BJIE y
BUpOOHULTBI efekTpoeHeprii B EC 3pocia 3 10,18 % mo 23,06 %. Jlinepamu B ubomy ctamu Icnangis ra Hopseris saBpsaku
posBuHYTIN rifpoeHepreTuii. ¥ 2023 p. yactka BJIE focarna icropuunoro makcumymy — 24,1 %, 1o cipusAao 3MillHEHHIO
eHepreTnyHoi HesanexxHocTi €C. OcHOBHMMU (haKTOpaMy 3pOCTaHHS CTajla IMIUIEMEHTallid NPaBOBUX iHIIiaTuB,
3okpema Fit-for-55 Ta RepowerEU. PosrianyTo cTpykTypy cnokmBaHHsA eHeprii B €C, me Ha BJIE mpunapae 18,4 %,
i mipKpecII0€TbCs BaXKIMBICTD MifiBUIEHHA eHeproedekTuBHOCTI. HaBeleHO K/II0YOBi JOCATHEHHA Y PO3BUTKY PUHKY
BIE B YKpaiHi, BUK/IMKM Ta NEPCIEKTUBY B CyYaCHUX peaiAX, Cepefl AKMUX iHTerpalis B €BPOIENICbKY €HEProCUCTEMY
yepes ENTSO-E. Oxpecneno nosutusHumit BrmB BJIE Ha eKomMoriuHy CTifIKiCTb i KOHKYpEeHTOCIIPOMOXKHICTb eKOHOMIK
€C ra YkpaiHu, BOJIHOYAC 3BepTAl0uM YBary Ha HeOOXiTHICTb YCyHeHH: reorpadivHmx i corianbHO-eKOHOMIYHUX 6ap’epiB
IIpy iMIUIEMEeHTaLii pery/IATOPHUX MEXaHi3MiB Ta IPaBOBUX iHilliaTuB

KnioyoBi cnosa: BiZHOBIIOBa/IbHAa €HEpPreTMKa; TEHIEHIIl PO3BUTKY; €BPOIENCHKUII €HepreTYHUIl IpOCTip;
eHepreTNYHa CUCTeMa; [UPKY/IIPHA eKOHOMIKa; ByI/IeljeBa HelTpanbHicTh; ESG-nmpuHInmm

Economics, Entrepreneurship, Management, Vol. 12, No. 1


https://orcid.org/0000-0003-0162-1071
https://orcid.org/0000-0001-9376-7566
https://orcid.org/0000-0001-7184-2705
https://doi.org/10.14207/ejsd.2024.v13n4p85
https://doi.org/10.1007/s10272-021-0963-z

Economics, Entrepreneurship, Management Vol. 12, No. 1. 2025

UDC 379.85:338.48:351.85
DOI: 10.56318/eem2025.01.020

Oleh Karyy*

Doctor of Economics, Professor

Lviv Polytechnic National University

79013, 12 Stepan Bandera Str., Lviv, Ukraine
https://orcid.org/0000-0002-1305-3043

Thor Kulyniak

PhD in Economics, Associate Professor
Lviv Polytechnic National University

79013, 12 Stepan Bandera Str., Lviv, Ukraine
https://orcid.org/0000-0002-8135-4614

Solomiya Ohinok

PhD in Economics, Associate Professor
Lviv Polytechnic National University

79013, 12 Stepan Bandera Str., Lviv, Ukraine
https://orcid.org/0000-0001-5462-5362

Yuliia Bondarenko

PhD in Economics, Associate Professor
Lviv Polytechnic National University

79013, 12 Stepan Bandera Str., Lviv, Ukraine
https://orcid.org/0000-0002-2362-7629

Cooperation between travel agencies and tour operators
in the organisation of heritage and cultural tourism trips
in the European Union countries

Abstract. This study aimed to develop a cluster-based structure of the tourism market and to identify trends in the
development of the tourism sector by assessing the productivity of travel agencies and tour operators in the European
Union and Ukraine in the context of organising international and domestic heritage and cultural tourism trips. The
analysis employed a range of methods, including cluster analysis, statistical techniques, data standardisation, a matrix-
based approach, and comparative analysis. To evaluate the productivity of tourism enterprises, the following indicators
were calculated: value added per enterprise, turnover per enterprise, value added per employee, and turnover per employee.
The application of hierarchical clustering enabled the classification of countries into three groups based on the productivity
levels of travel agencies and tour operators: high, medium, and low. Ukraine was placed in the group with low productivity
for both travel agencies and tour operators. The findings revealed that most EU countries demonstrate stable productivity
in both categories of tourism enterprises, indicating a consistent level of tourism market development. However, some
countries exhibit discrepancies between the productivity levels of travel agencies and tour operators. These differences can
be attributed to specific market conditions, business strategies, and the underlying economic model of tourism. To determine
whether travel agencies and tour operators are primarily focused on organising domestic or international tourism trips, and
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to evaluate their effectiveness in these areas, an indicator reflecting the ratio of organised domestic to international tourism
trips is proposed. Using a matrix approach, which cross-references the productivity level of tourism enterprises with the
direction of tourism flows, EU countries were clustered according to similarities in their performance in organising heritage
and cultural tourism trips. The results of the grouping suggest that domestic tourism is a key factor contributing to the high
productivity of tourism enterprises in leading EU countries. The findings may inform the development of strategies aimed
at improving the efficiency of tourism enterprises, including through optimising business models, attracting international
tourists, and enhancing the organisation of domestic tourism trips

Keywords: tourism enterprise; historical and cultural heritage; efficiency; productivity; tourism market; international

and domestic tourism

INTRODUCTION
Heritage and cultural tourism are vital components of the
tourism industry, particularly in the European Union, which
hosts numerous World Heritage Sites. Organising such trips
requires well-coordinated interaction between tour opera-
tors and travel agencies, as they play a key role in developing
itineraries, managing logistics, booking services, and pro-
moting destinations. In the current context of market com-
petition and digitalisation, tourism companies actively seek
new collaboration models that optimise processes and en-
hance service quality. Establishing effective communication
between tour operators, who develop comprehensive tour-
ism products, and travel agencies, which directly interact
with clients and shape demand, is particularly important.

Tourism companies may focus on different operational
directions: international or domestic tourism. International
tourism primarily involves attracting travellers to cross-bor-
der journeys, which requires an extensive network of global
partnerships, adapting offers to various market demands,
and complying with the regulatory frameworks of different
countries. Meanwhile, domestic tourism promotes nation-
al cultural heritage, stimulates regional development, and
creates attractive tourism products for residents. Regard-
less of the chosen focus, the operational efficiency of tour-
ism companies is a key factor in their competitiveness and
long-term success. Efficiency is particularly critical in the
face of global challenges such as economic instability, shift-
ing traveller preferences, environmental regulations, and
the impact of global crises on the travel industry. There-
fore, studying the performance of tour operators and travel
agencies and identifying ways to enhance their efficiency is
a timely and relevant research objective. Analysing trends
and challenges will improve understanding of heritage and
cultural tourism organisations and support more informed
managerial decision-making in this sector.

Research on the role of tour operators and travel agen-
cies in organising heritage and cultural trips in the Euro-
pean Union is gaining increasing significance in academic
literature. Researchers are placing growing emphasis on the
importance of integrating advanced technologies and digi-
tal platforms, which are significantly transforming the trav-
el planning process. One key area of study involves analys-
ing recommendations generated through traveller reviews
on online platforms and tourists’ activities during hotel or
flight bookings, which contributes to the development of
personalised travel itineraries (Nikas, 2024).

The efficiency of tourism companies is another active-
ly researched topic, as the competitiveness and sustainable
development of the industry largely depend on companies’
ability to adapt to market changes, technological progress,
and consumer trends. For instance, Croatian scholars V. Za-
ninovi¢ & A. Host (2021) analyse the impact of firm-level
variables (total assets, number of employees) and coun-
try-level variables (number of arrivals) on the operational
revenues of travel agencies and tour operators in the EU.
Their findings indicate significant differences between the
determinants of operational revenues for travel agencies
and tour operators, with even more pronounced disparities
between Northern and Southern European countries.

Another group of researchers, A. Coelho & V.M. Cas-
tillo-Girén (2020), investigate the determinants of exchange
environments in mergers and acquisitions within the tour-
ism industry. They conclude that travel agencies and tour
operators operate in an unstable environment, where in-
dustry investments involve substantial sunk costs in addi-
tion to economies of scale. A study of Polish travel agencies
in the context of global health threats (Franczak & Bako-
ta, 2024) reveals that companies may resort to manipulat-
ing profitability indicators through accrual management
during periods of economic instability. This highlights the
importance of a comprehensive analysis of both operation-
al efficiency and financial transparency among tourism en-
terprises within the integrated economic space of the EU.

While the aforementioned studies primarily focus on
financial and operational indicators, scholars P. Rodriguez
&J.S. Garcia (2022) emphasise the role of influencers in en-
hancing the efficiency of tourism companies’ digital mar-
keting. Their research examines travel agencies and tour
operators, providing an overview of the most advanced
methods for measuring digital marketing performance
employed by leading tourism firms in Spain. Additionally,
the specificity and productivity of tourism companies are
influenced by risk and environmental instability. This as-
pect is explored in studies by A. Grigorescu et al. (2021),
as well as I. Verissimo & R. Costa (2021). These researchers
analyse the significance of travel agencies within the tour-
ism sector, the risk management strategies they can adopt,
and measures to mitigate risks and potential consequences
during times of crisis.

An important topic in academic publications is the
study of domestic and international tourism. For example,
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researchers G. Harb & C. Bassil (2022), using regional data
from EU countries, assess the impact of tourist arrivals (to-
tal, domestic, and foreign) on regional growth from 2000
to 2018. Their findings indicate that the influx of domestic
and total tourism contributes positively and significantly
to regional development. In contrast, the positive effect of
foreign tourism is statistically evident primarily in regions
that serve as key destinations for international tourists.
Similarly, scholars E. Sanchez-Davila & L.Y. Garcia (2025)
examine how the origin of tourism - domestic or foreign —
affects poverty reduction. Their research concludes that
domestic tourism contributes more significantly to poverty
alleviation than international tourism, even though, on av-
erage, foreign tourists tend to stay longer in tourist desti-
nations than domestic travellers. These researchers under-
score the need to prioritise domestic tourism development
within poverty reduction policies.

Thus, scholars dedicate significant attention to exam-
ining the efficiency of tourism companies, including anal-
yses of their business models, the impact of various deter-
minants on performance, the effectiveness of marketing
strategies, and their resilience to market fluctuations. Ad-
ditionally, the role of domestic and international tourism

Stage 1l Stage 2

Data search and

Cluster analysis

in the development of the tourism industry is extensively
explored, particularly regarding their effects on the econo-
my, regional employment, and cultural exchange. However,
despite the extensive body of research in this field, there re-
mains insufficient exploration of the productivity of travel
agencies and tour operators in EU countries in relation to
the organisation of both international and domestic tourism
trips. In particular, the effectiveness of their collaboration,
the optimisation of operational processes, and the imple-
mentation of innovative strategies to enhance competitive-
ness in the European market remain open questions. This
highlights the need for further analysis of the mechanisms
and outcomes of their activities, as well as the identification
of ways to improve the efficiency of tourism operations.
This article aimed to assess the efficiency of travel agencies
and tour operators in EU countries in organising herit-
age and cultural international and domestic tourism trips.

MATERIALS AND METHODS
This study was conducted in several stages to determine the
efficiency of travel agencies and tour operators in EU coun-
tries in organising heritage and cultural tourism trips, both
international and domestic (Fig. 1).

Stage 3

Matrix method

collection

« Number of enterprises

« Number of persons employed
» Value added (million EUR)

« Net turnover (million EUR)

clusters

N N

« Data preparation

« Data standardisation

« Computation of the distance
matrix (Euclidean distance)

« Agglomerative clustering process
« Dendrogram construction and
selection of the optimal number of

« Analysis of obtained clusters

« Indicators of the number

and share of international

and domestic tourism trips in EU
countries

« Construction and interpretation
of grouping matrices of EU
countries based on the performance
of tourism enterprises in organising
international and domestic tourism

\rips ),

_/

Figure 1. Research methodology

Source: compiled by the authors

The first stage involved searching for and collecting
statistical data on the activities of tourism companies. The
statistical basis for the study comprised data on the opera-
tions of travel agencies and tour operators published by the
Statistical Office of the European Union (Eurostat, 2025a;
2025b). In the second stage, a cluster analysis method
was applied to the process of statistical data by grouping
Ukraine and EU countries based on the productivity levels
of travel agencies and tour operators. The statistical reports
provide absolute data on the number of enterprises, em-
ployees, value added, net turnover, and other indicators.
However, using relative productivity indicators allows for
a more meaningful classification of countries according to
the level of development and efficiency of tourism indus-
try entities. Therefore, the following relative productivity

indicators were proposed for analysis: Value added per
enterprise = Value added / Enterprises; Net turnover per
enterprise = Net turnover / Enterprises; Value added per
employee = Value added / Persons employed; Net turnover
per employee = Net turnover / Persons employed.

According to the authors, the use of productivity indi-
cators instead of absolute values enables:

e Ensuring comparability between countries regardless of
their scale. For example, a large number of tourism enterpris-
es in a country does not necessarily indicate high efficiency;

e Reflecting the efficiency level of the tourism sector
rather than merely its overall size;

e Reducing the influence of population size and coun-
try area, focusing instead on the productivity of tourism
enterprises and employees.
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The hierarchical clustering algorithm consisted of the
following stages: data preparation; data standardisation to
ensure a uniform measurement scale; calculation of the dis-
tance matrix (Euclidean distance was used to determine the
similarity between objects); agglomerative clustering pro-
cess (pairwise merging of the closest clusters based on the
selected linkage criterion — Ward’s method); visualisation
of the hierarchical cluster structure using a dendrogram
and determination of the optimal number of clusters; anal-
ysis of the resulting clusters and identification of the char-
acteristics of each country group. The hierarchical cluster
analysis was conducted using STATISTICA 10 software.

Consistent and finalised datasets were required to ac-
curately apply cluster, matrix, and comparative analysis. For
this reason, the year 2022 was chosen as the base year for
the study, as statistical data — particularly at the EU country
level - are typically published with a significant delay and
generally become available only 1.5 to 2 years after the end
of the reporting period. At the time the research was con-
ducted, the data for 2022 were the most recent fully avail-
able and suitable for comparative analysis. Data for 2023-
2024 had not yet been finalised and remained incomplete,
posing a risk of distorting the research findings.

The third stage involved constructing matrices to com-
pare the productivity levels of tourism enterprises with
the focus of tourism trips. Indicators were used to classify
countries based on the orientation of tourism enterprises,
reflecting the ratio of organised domestic and internation-
al tourist trips. As a result of applying the matrix method,
EU countries were grouped according to the productivity
of tourism enterprises in organising heritage and cultural
tourism trips for both international and domestic purposes.

RESULTS AND DISCUSSION
Statistical data on the activities of travel agencies and
tour operators in Ukraine and EU countries are grouped
according to the detailed types of economic activity based
on the NACE Rev. 2 classification (the European system for
classifying economic activities). These data are presented

in Section N, Administrative and Support Service Activ-
ities, Division 79, Travel agency and tour operator activi-
ties, other reservation service and related activities (State
Statistics Committee of Ukraine, 2010): 1) Class 79.11
Travel agency activities. This class includes the activities of
agencies engaged in organising travel and tours and pro-
viding short-term accommodation services, which are sold
both wholesale and retail to a broad range of consumers or
commercial clients. 2) Class 79.12 Tour operator activities.
This class includes the organisation and execution of tours,
which are sold either through travel agencies or directly by
tour operators. Tour organisation may include transporta-
tion, accommodation, catering, visits to museums and her-
itage or cultural sites, and attendance at theatrical, musical
or sporting events.

Travel agencies and tour operators play a key role in
organising tourism trips and ensuring highquality service
and comfort for travellers. Tour operators are responsible
for developing tourism products and creating packages
that include transport, accommodation, excursions, in-
surance, and other services. They cooperate with airlines,
hotels, and local partners to offer favourable conditions to
clients. Travel agencies, in turn, act as intermediaries be-
tween tour operators and tourists, helping clients select the
most suitable travel options according to their preferences
and budgets. They provide consultations, book tours, assist
with visa arrangements and insurance, and support clients
throughout their journey. Owing to their work, tourists
benefit from professional assistance, reduced risks, and a
more relaxed and organised travel experience.

The primary indicators proposed for grouping coun-
tries are performance metrics of travel agencies and tour
operators, such as value added per enterprise, turnover
per enterprise, value added per employee, and turnover
per employee. The performance indicators of travel agen-
cies and tour operators in Ukraine and EU countries are
presented in Tables 1 and 2. The standardised productivity
indicators of travel agencies and tour operators in Ukraine
and EU countries are shown in Table 3.

Table 1. Indicators of the efficiency of travel agencies in Ukraine and EU countries, 2022

Absolute efficiency indicators

Productivity indicators

Country e T = g = ® 5 B¢  Ta¢ g 29
g e E2  ESy gIn BE8X %S
& S E $E 538 £°8 =255 E°3
Ukraine 6,761 8,851 18.8 29.86 0.003 0.004 0.002 0.003
Belgium 1,070 3,962 238.69 1,784.47 0.223 1.668 0.06 0.45
Bulgaria 410 949 14.3 82.91 0.035 0.202 0.015 0.087
Czechia C C C C C C C C
Denmark 240 1,814 121.62 1,005.48 0.507 4.19 0.067 0.554
Germany 6,713 35,849 2,500.6 5,026.82 0.373 0.749 0.07 0.14
Estonia 175 601 20.76 226.45 0.119 1.294 0.035 0.377
Ireland 392 1,901 120.95 719.21 0.309 1.835 0.064 0.378
Greece 2,597 14,598 430.06 2,017.22 0.166 0.777 0.029 0.138
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Table 1. Continued

Absolute efficiency indicators Productivity indicators
g 3E  E= 3ET EgS 3iT B4
Country i 3= gH < &S 5t 3 523 5 28
e i 5§ 2+ EEFe $E+  EEa
: i% 3% SiZ Fsz g3z 6z
= > E 7, & > 20 = Y0 > 20 B O
Spain 8,905 37,116 1,721.15 16,543.05 0.193 1.858 0.046 0.446
France 3,034 14,355 867.24 3,519.76 0.286 1.16 0.06 0.245
Croatia 1,602 4,702 113.77 651.04 0.071 0.406 0.024 0.138
Italy 5,104 17,013 657.7 4,119.44 0.129 0.807 0.039 0.242
Cyprus 296 1,390 64.93 99.78 0.219 0.337 0.047 0.072
Latvia 314 653 6.36 128.61 0.02 0.41 0.01 0.197
Lithuania 302 1,338 34.81 207.23 0.115 0.686 0.026 0.155
Luxembourg 60 471 22.48 108.17 0.375 1.803 0.048 0.23
Hungary 398 895 17.12 130.41 0.043 0.328 0.019 0.146
Malta 134 431 14.18 41.08 0.106 0.307 0.033 0.095
Netherlands 2,921 12,210 C C C C C C
Austria 916 7,490 326.62 2,620.61 0.357 2.861 0.044 0.35
Poland 2,423 6,664 107.55 1,307.21 0.044 0.54 0.016 0.196
Portugal 2,235 9,216 277.23 2,297.71 0.124 1.028 0.03 0.249
Romania 1,338 3,738 85.03 506.23 0.064 0.378 0.023 0.135
Slovenia 273 627 20.35 157.6 0.075 0.577 0.032 0.251
Slovakia 668 975 14.8 113.77 0.022 0.17 0.015 0.117
Finland 280 818 39.09 265.99 0.14 0.95 0.048 0.325
Sweden 575 2,503 226.43 1,195.79 0.394 2.08 0.09 0.478

Notes: C - data are confidential
Source: compiled and calculated by the authors based on Eurostat (2025a)

Table 2. Indicators of the efficiency of tour operators in Ukraine and EU countries, 2022

Absolute efficiency indicators Productivity indicators
g I8 B8 yg= Egz Fi: Lz
Country B < A g H SE O 55O =20 5 2.0
5 5 8 EE SE¥FE e f$EE Eha
E ST 3% %8F 253 ¥ £°3
Ukraine 716 3,289 17.72 50.78 0.025 0.071 0.005 0.015
Belgium 354 2,196 178.14 1,328.32 0.503 3.752 0.081 0.605
Bulgaria 1,023 3,391 54.13 677 0.053 0.662 0.016 0.2
Czechia C C C C C C C C
Denmark 272 1,803 104.66 1,208.44 0.385 4.443 0.058 0.67
Germany 2,922 39,162 2,972.67 22,696.88 1.017 7.768 0.076 0.58
Estonia 159 319 7.88 120.76 0.05 0.759 0.025 0.379
Ireland 350 1,233 79.96 295.56 0.228 0.844 0.065 0.24
Greece C C C C C C C C
Spain 230 4,402 189.31 1,949.59 0.823 8.476 0.043 0.443
France 1,298 14,304 714.38 5,016.52 0.55 3.865 0.05 0.351
Croatia 137 523 12.01 70.39 0.088 0.514 0.023 0.135
Italy 4,653 17,055 698.94 6,239.99 0.15 1.341 0.041 0.366
Cyprus 25 70 0.93 2.84 0.037 0.114 0.013 0.041
Latvia 241 519 6.96 194.4 0.029 0.807 0.013 0.375
Lithuania 152 539 16.04 267.55 0.106 1.76 0.03 0.496
Luxembourg 11 53 1.46 7.93 0.133 0.721 0.028 0.15
Hungary 660 2,385 52.36 506.14 0.079 0.767 0.022 0.212
Malta 84 511 15.76 156.74 0.188 1.866 0.031 0.307
Netherlands 1,770 6,315 423.55 3,566.97 0.239 2.015 0.067 0.565
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Table 2. Continued

Absolute efficiency indicators Productivity indicators

g . E o Ego RSd pso Rge

g 2 3 3 g2 S8 g8v SIEY OEEY

s g < — P < e = o = < &= i =

= ® = Z E "8 E°S "PS E°S
Austria 150 1,150 56.2 377.9 0.375 2.519 0.049 0.329
Poland 2,636 8,093 181.58 2,144.32 0.069 0.813 0.022 0.265
Portugal 567 1,448 43.44 368.98 0.077 0.651 0.03 0.255
Romania 1,015 3,723 95.56 579.14 0.094 0.571 0.026 0.156
Slovenia 262 768 32.04 278.91 0.122 1.065 0.042 0.363
Slovakia 495 1,562 42.99 632.56 0.087 1.278 0.028 0.405
Finland 241 692 9.64 471.57 0.04 1.957 0.014 0.681
Sweden 1,040 3,485 102.49 2,628.91 0.099 2.528 0.029 0.754

Notes: C - data are confidential
Source: compiled and calculated by the authors based on Eurostat (2025a)

Table 3. Standardised productivity indicators of travel agencies and tour operators in Ukraine and EU countries, 2022

Productivity indicators of travel agency
activities

Productivity indicators of the tour
operator activities

Value added
per enterprise
enterprise
Value added
per employee
Turnover per
employee
Value added
per enterprise
Turnover per
enterprise
per employee
Turnover per
employee

Turnover per
Conditional notation

(=
o
=
=
<
3
o
=}
=
<
=
o
=
=
=
o
=
o
®)

Ukraine C1 -1.222 -1.100 -1.696 -1.655 Ukraine Cc.1 -0.759 -0.901 -1.507 -1.742
Belgium C2 0.354 0.643 1.025 1.490 Belgium C2 1.129 0.821 2.230 1.244
Bulgaria C3  -0.992 -0.892 -1.086 -1.064 Bulgaria C3 -0.649 -0.625 -0.966 -0.806
Denmark C 4  2.389 3.285 1.353 2.222 Denmark C_ 4  0.663 1.144 1.099 1.573
Germany C5 1.429 -0.320 1.494 -0.691 Germany C5 3.160 2.700 1.984 1.118

Estonia C_6 -0.391 0.251 -0.148 0.977 Estonia C_6 -0.660 -0.579 -0.524 0.100
Ireland C_7 0970 0.818 1.213 0.984 Ireland C_7 0.043 -0.540 1.443 -0.603
Greece C_8 -0.054 -0.290 -0.429 -0.705 Greece - - - - -
Spain C_9 0.139 0.842 0.368 1.462 Spain C_8 2.394 3.032 0.361 0.424
France C_10 0.806 0.111 1.025 0.048 France C9 1.315 0.874 0.705 -0.041
Croatia C_11 -0.735 -0.679 -0.664 -0.705 Croatia C_10 -0.510 -0.694 -0.622 -1.135
Italy C_12 -0.319 -0.259 0.040 0.027 Italy C_11 -0.265 -0.307 0.263 0.035
Cyprus C_13  0.326 -0.751 0.415 -1.170 Cyprus C_12 -0.712 -0.881 -1.114 -1.610
Latvia C_14 -1.100 -0.675 -1.321 -0.290 Latvia C_13 -0.743 -0.557 -1.114 0.080

Lithuania C_15 -0.419 -0.386 -0.570 -0.586 Lithuania C_14 -0.439 -0.111 -0.278 0.693
Luxembourg C_16  1.443 0.785 0.462 -0.058  Luxembourg C_15 -0.333 -0.597 -0.376 -1.059
Hungary C_17 -0.935 -0.760 -0.899 -0.649 Hungary C_16 -0.546 -0.576 -0.671 -0.745

Malta C_18 -0.484 -0.782 -0.242 -1.008 Malta C_17 -0.115 -0.061 -0.229 -0.264
Netherlands - - - - - Netherlands C_18  0.086 0.008 1.541 1.042
Austria C_19 1314 1.893 0.274 0.787 Austria C_19 0.624 0.244 0.656 -0.153
Poland C_20 -0.928 -0.538 -1.039 -0.297 Poland C_20 -0.585 -0.554 -0.671 -0.477

Portugal C_21 -0.355 -0.027 -0.383 0.076 Portugal C_21 -0.554 -0.630 -0.278 -0.527
Romania  C_22 -0.785 -0.708 -0.711 -0.726 Romania  C_22 -0.487 -0.667 -0.475 -1.028

Slovenia C_23 -0.706 -0.500 -0.289 0.090 Slovenia C_23 -0.376 -0.436 0.312 0.019
Slovakia C24 -1.086 -0.926 -1.086 -0.853 Slovakia C.24 -0514 -0.337 -0.376 0.232
Finland C_25 -0.240 -0.109 0.462 0.611 Finland C_25 -0.700 -0.019 -1.065 1.629
Sweden C_26 1.579 1.075 2.432 1.687 Sweden C_26 -0.467 0.248 -0.327 1.999

Source: calculated by the authors
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Based on the Euclidean distance values for each indi-  operator activities in Ukraine and EU countries, dendro-
cator describing the productivity of travel agency and tour ~ grams were generated using Ward’s method (Figs. 2-3).
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Figure 2. Dendrogram of the hierarchical grouping of Ukraine and EU countries
using Ward’s method based on indicators reflecting the productivity of travel agency activities, 2022
Source: constructed by the authors
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Figure 3. Dendrogram of the hierarchical grouping of Ukraine and EU countries
using Ward’s method based on indicators reflecting the productivity of tour operator activities, 2022
Source: constructed by the authors

Based on the results of the cluster analysis, three productivity levels of travel agency (Table 4) and tour op-
groups of countries can be identified according to the erator (Table 5) activities.
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Table 4. Characteristics of country clusters by productivity level in travel agency activities

Cluster
number

Countries assigned to the cluster

activities
Denmark, Luxembourg, France,

Productivity level
of travel agencies’

Cluster descriptions

Countries with a well-developed tourism sector, and high

1 Germany, Sweden, Austria, Ireland, High value added and turnover per enterprise and employee in
Spain, Belgium travel agency operations
Cyprus, Malta, Lithuania, Greece, Countries with a moderately developed bL.lt less productive
; . . travel agency sector compared to the leading group. These
2 Slovenia, Portugal, Italy, Finland, Medium - o . .
. countries exhibit moderate income levels, stable tourism
Estonia Lo .
demand, and a significant presence of small enterprises
Countries with low productivity in travel agency operations
3 Poland, Latvia, Hungary, Romania, Low are reflected in limited value added and turnover indicators.

Croatia, Slovakia, Bulgaria, Ukraine

The tourism sector is developing, but operational efficiency
remains insufficient

Source: compiled by the authors

Table 5. Characteristics of country clusters by productivity levels in tour operator activities

Cluster
number

Countries assigned to the cluster

activities

Germany, Spain, Belgium, Denmark,

Productivity level
of tour operators’

Cluster descriptions

Countries with high productivity in tour operator activities,

Netherlands, Ireland, France, Austria High characterised by substantial financial turnover and high
value added
Sweden, Finland, Malta, Slovenia, Countries with moderate productivity in tour operator
2 Italy, Latvia, Lithuania, Slovakia, Medium activities. The sector is stable but lags behind the leading
Estonia group in terms of income levels and business scale
Luxembourg, Romania, Croatia, Countries with low productivity in tour operator activities
3 Portugal, Poland, Hungary, Bulgaria, Low are marked by modest financial indicators and limited

Cyprus, Ukraine

resources

Source: compiled by the authors

Thus, some countries exhibit high productivity levels
across sectors (travel agencies and tour operators): Ger-
many, Spain, Belgium, Denmark, France, Austria, and Ire-
land. This indicates overall efficiency in their tourism sec-
tors, where both agencies and operators demonstrate strong
financial performance, developed infrastructure, and gov-
ernment support. Scientific research has identified a posi-
tive correlation between cultural and historical heritage and
the growth of heritage and cultural tourism, particularly in
Italy, France, Spain, and Portugal. The findings indicate that
an increase in the number of UNESCO World Heritage sites
results in a 4% rise in tourist numbers (Kutlu et al., 2024).
The countries identified as having high productivity in tour-
ism-related enterprises also possess a rich cultural heritage
that attracts international visitors. For example, France
is renowned for its museums, architecture, and historical
landmarks such as the Eiffel Tower and the Louvre. Austria
is celebrated for its musical heritage and architectural sites,
as well as its well-developed infrastructure for winter sports
and summer recreation, all of which enhance its appeal to
tourists (Advantage Austria, n.d.). In these countries, the
tour operator market is highly concentrated, which facili-
tates more efficient resource allocation and enables the pro-
vision of competitive tourism packages. For instance, the top
five tour operators in France control half of the package tour
market, while the ten largest companies account for 67% of

the total market. This concentration contributes to stream-
lining operations and reducing costs, thereby improving
the overall productivity of the sector (Tarkang et al., 2023;
Sardi et al., 2025). In addition, it is worth noting that the
governments of these countries actively support the tourism
industry through public funding and the implementation of
strategic initiatives. For example, in Spain, tourism policy
is coordinated by the State Secretariat for Trade, Tourism
and Small Business, while the Spanish Tourism Institute
Turespaifia is tasked with promoting the country to interna-
tional tourists. This centralised support structure contrib-
utes to the high performance of travel agencies and tour op-
erators, enhancing their competitiveness in the international
tourism market (Gunter et al., 2024; Ton & Petre, 2024).

In contrast, countries such as Romania, Croatia, Po-
land, Hungary, Bulgaria, and Ukraine demonstrate low
productivity in both categories, indicating a lack of efficien-
cy in their tourism sectors. This may be attributed to small-
er market sizes, lower tourist inflows, or underdeveloped
infrastructure. The lowest productivity values are record-
ed in Ukraine, primarily due to the impact of the ongoing
war following the Russian invasion. Academic literature
highlights the consequences of the Russian-Ukrainian war,
including widespread civilian casualties, infrastructure
damage, and economic instability, all of which significant-
ly undermine the country’s appeal as a tourist destination
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and impair the functioning of its tourism industry (Ko-
zlowski, 2023; Olshanska et al., 2023). Other studies con-
firm profound changes in the structure and operation of
Ukraine€’s tourism system as a result of the prolonged con-
flict (Tomej & Bilynets, 2024).

Countries exhibit varying productivity levels across
different categories, such as Luxembourg (which demon-
strates high productivity in travel agency activities but low
productivity in tour operator operations), Sweden (which
shows high productivity in travel agency activities but
moderate productivity in tour operator operations), and
Portugal (which displays moderate productivity in travel
agency activities but low productivity in tour operator op-
erations). It is noteworthy that some European countries
may have limited capacity to provide financial subsidies to
tour operators, as governments may prioritise budget allo-
cations to other sectors such as infrastructure, education,
or healthcare. In addition, state aid within the EU is regu-
lated by stringent rules designed to prevent unfair competi-
tion. Research findings by T. Malatinec (2024) indicate that
France and Spain are among the leading countries actively
utilising officially reported state aid, whereas Luxembourg
and Portugal have not employed such support within the
tourism sector. This may be attributed to Luxembourg’s
lack of dependence on tourism, given its small tourism
sector and a national economic focus on financial servic-
es. Portugal, meanwhile, places greater emphasis on private

investment and alternative mechanisms for promoting
tourism - such as European grants - rather than direct state
aid. The absence of reliable statistical data and the limited
scale of Luxembourg’s tourism market represent significant
constraints for research (Astike et al., 2024).

Thus, most countries demonstrate consistent produc-
tivity levels across both categories, reflecting a stable level
of development in the tourism market. However, in cer-
tain cases, discrepancies between the productivity of travel
agencies and tour operators may arise due to specific mar-
ket conditions, differing business models, or the underlying
economic structure of the tourism sector (for instance, the
more prominent role of independent travel agencies ver-
sus largescale tour operators). To determine whether travel
agencies and tour operators are more strategically orient-
ed towards domestic or international tourism, a suitable
metric may be employed - namely, the ratio of organised
domestic to international tourism trips. This indicator en-
ables an assessment of national tourism priorities: a higher
number of international trips relative to domestic ones sug-
gests a stronger orientation towards international tourism;
conversely, a predominance of domestic travel indicates a
focus on promoting internal tourism, often supported by
public institutions and industry stakeholders. Based on this
ratio, two categories of countries can be identified: those
in which international tourism predominates and those
where domestic tourism is more significant (Table 6).

Table 6. Indicators of the number of international and domestic tourism trips in EU countries, 2022

Ganiiis 12211_2:;22; Number. of dolmestic Total I.ulmbe.:r of intseilizizflal Sharf: of d(?mestic

tourism trips tourism trips tourism trips tourism trips (%) tourism trips (%)
Belgium 13,498,234 4,622,248 18,120,482 74 26
Bulgaria 879,455 3,434,713 4,314,168 20 80
Czechia 6,826,441 26,148,995 32,975,436 21 79
Denmark 6,043,213 12,156,442 18,199,655 33 67
Germany 86,623,140 135,068,582 221,691,722 39 61
Estonia 1,119,496 2,639,870 3,759,366 30 70
Ireland 7,460,294 10,517,093 17,977,387 41 59
Greece 939,366 5,990,073 6,929,439 14 86
Spain 13,588,870 124,602,722 138,191,592 10 90
France 26,790,132 202,475,552 229,265,684 12 88
Croatia 1,351,328 3,148,238 4,499,566 30 70
Italy 9,330,779 38,008,674 47,339,453 20 80
Cyprus 1,234,615 1,689,154 2,923,769 42 58
Latvia 1,303,207 2,828,190 4,131,397 32 68
Lithuania 1,919,427 3,595,009 5,514,436 35 65
Luxembourg 2,818,099 165,180 2,983,279 94 6
Hungary 5,516,318 10,612,325 16,128,643 34 66
Malta 568,160 369,000 937,160 61 39
Netherlands 23,145,692 21,489,855 44,635,547 52 48
Austria 14,040,577 14,652,513 2,869,3090 49 51
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Table 6. Continued

Number of Share of

Number of domestic ~ Total number of Share of domestic

Country inter.natio‘r}al tourism trips tourism trips infernati.onal tourism trips (%)
tourism trips tourism trips (%)
Poland 11,741,604 51,701,833 63,443,437 19 81
Portugal 2,248,981 16,765,837 19,014,818 12 88
Romania 1,475,106 16,820,104 18,295,210 8 92
Slovenia 3,160,974 2,772,562 5,933,536 53 47
Slovakia 3,302,534 7,142,078 10,444,612 32 68
Finland 6,190,196 27,103,670 33,293,866 19 81
Sweden 15,268,834 62,400,828 77,669,662 20 80

Source: compiled and calculated by the authors based on Eurostat (2025b)

By comparing the productivity levels of tourism enter-  trips (Table 7). The results of grouping EU countries using
prises with the orientation of tourism flows, clusters of EU  the proposed matrix — which takes into account the distri-
countries may be identified based on the similarity of their ~ bution of tourism enterprises into travel agencies and tour
performance in organising heritage and cultural tourism  operators — are presented in Tables 8 and 9.

Table 7. Interpretation of the matrix for grouping EU countries
by the productivity level of tourism enterprises in the organisation of heritage and cultural tourism trips

Citizens travel abroad

Tl et g itz independently; the activities F.Founvsm enterprises are ngh level Of. 1nt§:rnat10nal

¢ the st it of totrism enterprises are partially involved in organising  tourism organisation through

Oo ¢ toe i i]si]rf . ine ﬁ’lcierll)t international trips tourism enterprises
u

trips in a given Domestic Tourists travel without using Tourist enterprises are High level of domestic tourism

direction fourism organised services; the market ~ moderately active; domestic organisation through tourism

for package trips is weak trips are partially organised enterprises
Low Medium High

Productivity level of tourism enterprises’ activities

Source: proposed by the authors

Table 8. Matrix grouping of EU countries by the productivity level
of travel agencies in the organisation of heritage and cultural tourism trips

International _ Malta Belgium
tourism Slovenia Luxembourg
Prvallonee of Poland Cyprus Denmark
e dhee o Latvia Lithuania France
tourism tripsin  Domestic Hungary Greece Germany
Jhe hracien tourism Romania Portugal Swede;n
. Croatia Italy Austria
Slovakia Finland Ireland
Bulgaria Estonia Spain
Low Medium High

Productivity level of travel agency activities

Source: compiled by the authors

Table 9.Matrix grouping of EU countries by the productivity level of tour operatorszzz
in the organisation of heritage and cultural tourism trips

International Luxembour Malta Belgium
tourism 8 Slovenia Netherlands
Prevalence of Romar}ia Sweden Germany
o Croatia Finland .
the share of Spain
; e " Portugal Italy
tourism tripsin  Domestic Poland Latvia Denmark
the direction tourism . . Ireland
Hungary Lithuania F
. . rance
Bulgaria Slovakia -
. Austria
Cyprus Estonia
Low Medium High

Productivity level of tour operator activities

Source: compiled by the authors
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Based on the grouping results of EU countries, it can
be concluded that domestic tourism is a key driver of high
productivity for travel agencies and tour operators in lead-
ing EU states. As a result of the COVID-19 pandemic, do-
mestic tourism has become significantly more important
across the European Union. Restrictions on international
travel, quarantine measures, and safety concerns prompt-
ed many Europeans to holiday within their own countries.
Domestic tourism has therefore become a vital part of the
economy, supporting local tourism businesses and reduc-
ing reliance on foreign visitors. Countries such as Germa-
ny, France, Italy, and Spain have actively fostered domestic
tourism through investment in promotion, infrastructure,
and the development of new destinations (Falk et al., 2022).
The situation in Ukraine is even more critical. In addition
to the pandemic, the country continues to face the dev-
astating effects of war. The war with Russia has caused a
sharp decline in international tourism while simultaneous-
ly increasing interest in domestic travel, driven by security
concerns and restrictions on leaving the country (Shpak et
al., 2023). The proposed matrix offers a tool for evaluating
the effectiveness of travel agencies and tour operators in
organising both domestic and international tourism. This
distinction provides insight into which countries are more
dependent on domestic tourism and which rely more heav-
ily on international flows.

CONCLUSIONS
As a result of the study, EU countries were clustered based
on the productivity levels of travel agencies and tour op-
erators. The analysis identified three main groups: high,
medium, and low productivity. Countries with high pro-
ductivity in both categories (Germany, Spain, Belgium,
Denmark, France, Austria, Ireland, etc.) are characterised
by high value added per enterprise and employee, a signif-
icant share of international tourism, and well-developed
tourism infrastructure. High productivity is associated
with the adoption of modern technologies, effective busi-
ness models, and substantial investment in the industry.
Countries with medium productivity (Italy, Finland, Lith-
uania, Greece, Portugal, etc.) possess a developed tourism
sector but lag behind the leading nations due to less effi-
cient resource allocation, limited investment, and lower
levels of infrastructure development. Countries with low
productivity (Romania, Croatia, Poland, Hungary, Bulgar-
ia, etc.) demonstrate inefficiencies in the operation of the

tourism sector. This may be attributed to a limited market,
lower tourist numbers, or underdeveloped infrastructure.
The situation in Ukraine was analysed separately and was
found to correspond with the group of lowproductivity
countries in terms of travel agencies and tour operators.

Most countries exhibit stable productivity across both
categories, reflecting a consistent level of tourism market
development. However, some countries reveal discrepan-
cies between the productivity levels of travel agencies and
tour operators, which may be explained by market charac-
teristics, business strategies, or differing tourism models
(e.g., a more prominent role for individual agencies over
large-scale operators). A matrix-based method was pro-
posed to determine the focus of travel agencies and tour
operators on either domestic or international tourism and
to assess their effectiveness in these areas. This approach
enabled the classification of EU countries according to the
productivity of their tourism enterprises in the organisa-
tion of heritage and cultural tourism trips for both inter-
national and domestic markets. Based on the results, it was
concluded that domestic tourism constitutes a key factor
in the high productivity of tourism enterprises in the lead-
ing EU countries. Future research should focus on devel-
oping practical recommendations to enhance the efficien-
cy of tourism enterprises, respond to modern challenges,
and integrate new technologies to strengthen the tourism
sector’s competitiveness.

ACKNOWLEDGEMENTS

This article was prepared within the framework of the Jean
Monnet Module “European experience in the promotion of
heritage and cultural tourism” (101085171 - ERASMUS-
JMO-2022-HEI-TCH-RSCH) (EEPHCT), implemented
by Lviv Polytechnic National University (Department of
Management of Organizations) with the support of the
Erasmus+ Programme of the EU. The views and opinions
expressed, however, are those of the authors and do not
necessarily reflect those of the European Union or the Eu-
ropean Commission. Neither the European Union nor the
European Commission can be held responsible for them.

FUNDING
Funded by the European Union.

CONFLICT OF INTEREST

None.

REFERENCES
[1] Advantage Austria. (n.d.). Outbound tourism to Austria. Overview. Retrieved from https://www.advantageaustria.org/
ua/zentral/branchen/tourismus-nach-oesterreich/overview/Ueberblick.en.html.

[2] Astike, K., Borges, A.P, Skvarciany, V., & Vieira, E. (2024). Do cultural activities and happiness matter to the tourism
sector? Economics and Culture, 21(1), 93-104. doi: 10.2478/jec-2024-0007.

[3] Coelho, A., & Castillo-Girén, V.M. (2020). The medium of exchange in mergers and acquisitions: The cases of travel
agencies and tour operators. Administrative Sciences, 10(4), article number 97. doi: 10.3390/admsci10040097.

[4] Eurostat. (2025a). Enterprises by detailed NACE Rev. 2 activity and special aggregates. doi: 10.2908/SBS OVW_ACT.

[5] Eurostat. (2025b). Trips by duration, purpose, and leading destination. doi: 10.2908/TOUR DEM TTTOT.

Economics, Entrepreneurship, Management, Vol. 12, No. I


https://www.advantageaustria.org/ua/zentral/branchen/tourismus-nach-oesterreich/overview/Ueberblick.en.html
https://www.advantageaustria.org/ua/zentral/branchen/tourismus-nach-oesterreich/overview/Ueberblick.en.html
http://doi.org/10.2478/jec-2024-0007
http://doi.org/10.3390/admsci10040097
https://doi.org/10.2908/SBS_OVW_ACT
https://doi.org/10.2908/TOUR_DEM_TTTOT

0. Karyy et al.

[6] Falk, M.T., Hagsten, E., & Lin, X. (2022). Domestic tourism demand in the North and the South of Europe in the
Covid-19 summer of 2020. The Annals of Regional Science, 69(2), 537-553. doi: 10.1007/s00168-022-01147-5.

[7] Franczak, I., & Bakota, D. (2024). Tourism business management regarding earnings management by travel agencies
during disease threats — evidence from Poland. Journal of Business Economics and Management, 25(4), 774-788.
doi: 10.3846/jbem.2024.22029.

[8] Grigorescu, A, Lincaru, C., Pirciog, S., & Chitescu, R.-I. (2021). Mapping post-crisis European job growth in travel
agencies and tour operator reservation services. Economic Research-Ekonomska IstraZivanja, 34(1), 2906-2934.
doi: 10.1080/1331677X.2020.1860110.

[9] Gunter, U, Smeral, E., & Zekan, B. (2024). Forecasting tourism in the EU after the COVID-19 crisis. Journal of
Hospitality and Tourism Research, 48(5), 909-919. doi: 10.1177/10963480221125130.

[10] Harb, G., & Bassil, C. (2022). Regional growth, domestic and foreign tourism in NUTS regions: New insights from
the old continent. Journal of Travel Research, 61(2), 279-298. doi: 10.1177/0047287520979673.

[11] Ion, R.A., & Petre, I.L. (2024). Influence analysis of different factors from the tourism sector on rural gross value
added: Cross-section analysis at the EU level. Sustainability, 16(20), article number 8997. doi: 10.3390/su16208997.

[12] Kozlowski, A.R. (2023). The war and tourism: Security issues and business opportunities in the shadow of the Russian
war against Ukraine. Quality and Quantity. doi: 10.1007/s11135-023-01762-0.

[13] Kutlu, D., Zanbak, M., Soycan, S., Kasalak, M.A., & Aktas Cimen, Z. (2024). The influence of world heritage sites on
tourism dynamics in the EU 27 nations. Sustainability, 16(20), article number 9090. doi: 10.3390/su16209090.

[14] Malatinec, T. (2024). European Union legal framework of state aid in cultural tourism and the use of notified aid
by member states. Juridical Tribune — Review of Comparative and International Law, 14(4), 620-635. doi: 10.62768/
TBJ/2024/14/4/06.

[15] Nikas, I.A. (2024). Spatial analysis of tourist routes offered by travel agencies and some overtourism issues: The case
of Crete. In V. Katsoni & G. Cassar (Eds.), Recent advancements in tourism business, technology and social sciences
(IACuDiT 2023) (pp. 623-638). Cham: Springer. doi: 10.1007/978-3-031-54338-8 36.

[16] Olshanska, O., Puzyrova, P.,, & Shevchenko, I. (2023). The tourist industry of Ukraine in the post-war period: Key
directions of recovery and factors of influence in the European vector of development. Journal of Strategic Economic
Research, 24(6), 99-107. doi: 10.30857/2786-5398.2023.6.10.

[17] Rodriguez, P., & Garcia, J.S. (2022). Use of influencers in the Spanish tourism companies’ digital marketing. Cuadernos.
Info, 51, 200-222. doi: 10.7764/cdi.51.27743.

[18] Sanchez-Davila, E., & Garcia, L.Y. (2025). Does the origin of tourism matter for poverty reduction? Evidence
from Peruvians department, 2003-2022. Journal of Policy Research in Tourism, Leisure and Events, 1-18.
doi: 10.1080/19407963.2024.2448447.

[19] Sardi, A.,Rizzi, A., & Sorano, E. (2025). Economic impact analysis of mega events for sustainable tourism: Insights from
the Giro d’Italia and Tour de France. Administrative Sciences, 15(2), article number 35. doi: 10.3390/admsci15020035.

[20] Shpak, N., Kulyniak, I., Novakivskyi, I., & Oleksiv, I. (2023). Clusterization in tourism development level’s assessment
of regions: Example of Ukraine. Journal of Tourism and Services, 14(26), 45-56. doi: 10.29036/jots.v14i26.444.

[21] State Statistics Committee of Ukraine. (2010). Classification of types of economic activity. DK 009:2010. Kyiv: State
Consumer Standard of Ukraine.

[22] Tarkang, M.E., Adedoyin, EE, & Bekun, EV. (2023). an investigation into the role of tourism growth, conventional
energy consumption, and real income on ecological footprint nexus in France. International Journal of Renewable
Energy Development, 12(1), 46-54. doi: 10.14710/ijred.2023.43246.

[23] Tomej, K., & Bilynets, I. (2024). Large-scale tourism transformations through regeneration: A living systems
perspective on tourism developments in Ukraine during the war. Annals of Tourism Research, 109, article number
103856. doi: 10.1016/j.annals.2024.103856.

[24] Verissimo, I., & Costa, R. (2021). Risk management in travel agencies and tour operators in Portugal. Journal of
Tourism and Development, 36(2), 91-100. doi: 10.34624/rtd.v36i2.26013.

[25] Zaninovi¢, V., & Host, A. (2021). Determinants of operating revenues: Travel agencies vs tour operators in the
European Union. In G. Karanovic, P. Polychronidou, A. Karasavvoglou & H. Maskarin Ribaric (Eds.), Tourism
management and sustainable development. Contributions to economics (pp. 63-69). Cham: Springer. doi: 10.1007/978-
3-030-74632-2 5.

Economics, Entrepreneurship, Management, Vol. 12, No. 1


https://doi.org/10.1007/s00168-022-01147-5
http://doi.org/10.3846/jbem.2024.22029
https://doi.org/10.1080/1331677X.2020.1860110
http://doi.org/10.1177/10963480221125130
http://doi.org/10.1177/0047287520979673
https://doi.org/10.3390/su16208997
http://doi.org/10.1007/s11135-023-01762-0
https://doi.org/10.3390/su16209090
http://doi.org/10.62768/TBJ/2024/14/4/06
http://doi.org/10.62768/TBJ/2024/14/4/06
https://doi.org/10.1007/978-3-031-54338-8_36
https://strategic-economic.com.ua/en/journals/t-24-6-2023/turistichna-industriya-ukrayini-u-povoyenny-period-klyuchovi-napryami-vidnovlennya-ta-chinniki-vplivu-v-yevropeyskomu-vektori-rozvitku
https://doi.org/10.7764/cdi.51.27743
http://doi.org/10.1080/19407963.2024.2448447
http://doi.org/10.3390/admsci15020035
http://doi.org/10.29036/jots.v14i26.444
https://stat.gov.ua/sites/default/files/2023-08/Класифікація%20видів%20економічної%20діяльності_0.pdf
https://doi.org/10.14710/ijred.2023.43246
https://doi.org/10.1016/j.annals.2024.103856
http://doi.org/10.34624/rtd.v36i2.26013
https://doi.org/10.1007/978-3-030-74632-2_5
https://doi.org/10.1007/978-3-030-74632-2_5

Economics | Cooperation between travel agencies and tour operators...

Oner Kapuit

JIokTOp eKOHOMIYHUX HayK, IIpodecop
Hauionanbanii yHiBepcureT «JIbBiBCbKa MOTiTEXHiKa»
79013, Byn. Crenana bangepu, 12, m. JIpBiB, YKkpaina
https://orcid.org/0000-0002-1305-3043

Irop Kymmnax

Kanauaar eKOHOMIYHMX HaYK, JOLEHT

Hanjionanpamii yniBepcureT «/IbBiBCbKa IOJTITEXHIKA»
79013, Byn. Crenana banpepn, 12, m. JIbBiB, YKpaina
https://orcid.org/0000-0002-8135-4614

Conomisg Orinok

Kanpnpar eKoHOMiYHMX HayK, JOLEHT

Hanionanbauit yHiBepcuTeT «/IbBiBCbKa IOTiTEXHIKa»
79013, Byn. Crenana bangepn, 12, m. JIbBiB, YKkpaiHa
https://orcid.org/0000-0001-5462-5362

I0nia bonpapenko

KaHaupaT eKOHOMIYHMX HayK, JOLEHT

Hauionanbanii yHiBepcuteT «JIbBiBCbKa MOTiTEXHIKa»
79013, Byn. Crenana bangepu, 12, m. JIpBiB, YKkpaina
https://orcid.org/0000-0002-2362-7629

CniBnpaus Mi)XX TYPUCTUHMHUMMU areHTaMm

Ta TYPUCTUYHMMU onepaTopaMm y chepi opraHisauii
ICTOPUKO-KYNbTYPHUX TYPUCTUHHUX NOI3AOK

Yy KpaiHax €Bponeuncbkoro Cotosy

AHoTauifa. MeToo gocmimxeHHs 6y10 GOopMyBaHHA KJIACTEPHOI CTPYKTYpY PUMHKY Ta BU3HAYeHH: TeHICHLIN PO3BUTKY
TYPUCTUYHOI cpepy Ha OCHOBI OLIiHIOBaHHA IPOAYKTUBHOCTI Bi/IbBHOCTI TYPUCTUYHNUX areHTiB i TYpUCTIYHMX OIIepaTOpiB
y Kpainax €spomnericbkoro Coiosy Ta YkpaiHi y cdepi opranisauii icToprko-KyJIbTypHUX MDKHAPOJHUX Ta BHYTPIilIHIX
TYPUCTUYHMX IOi3/J0K. I/ aHaJTi3y BUKOPVCTaHO KOMIUIEKC METO/IiB, 30KpeMa K/IaCTePHMII aHa/i3, CTATUCTUYHI METOMIN,
CTaHJAPTHU3ALII0 NAaHMUX, MATPUYHUI METOJ], NMOPiBHANbHMII aHamis. /I oNiHIOBaHHA NPONYKTMBHOCTI MifA/NBHOCTI
TYPUCTUYHMX KOMIIAHIll pO3paxoBaHO TaKi MOKa3HUKY, K JOFAHY BapTicTb Ha OfiHe IIANPUEMCTBO, 060POT Ha OfHE
HiIpUEMCTBO, JOJAHY BapTiCTh Ha OJHOTO IIpalliBHVKA Ta 000POT Ha OJHOTO IpaliBHNUKA. 3aCTOCYBaHHA i€papXiqHoi
KJ/IacTepmsalil JO3BOIWIO PO3IIIATY KPAiH HA TPY IPYIIM 3 PiBHEM IIPOAYKTUBHOCTI JiATbHOCTI TYPUCTUYHMX areHTiB
Ta TYPUCTUYHUX OIIePaTOPiB: BUCOKUIA, CepefiHill i HM3bKMIi. YKpaiHy BiJHECEHO [0 TPYIM 3 HU3bKOIO IPOAYKTUBHICTIO
IisIBHOCTI AK TYPMCTUYHUX areHTiB, TaK i TYPUCTUYHNX OIlepaTopiB. BussieHo, o 6inpuricTs kpain €C jeMOHCTPYIOTD
CTabiIbHy NPORYKTUBHICTD AiTIBHOCTI 000X KaTeropill TypUCTMYHMX KOMIIaHiil, [0 BKa3ye Ha Y3TOMKEHUl piBeHb
PO3BUTKY TYPUCTUYHOTO puHKY. IIpore pedxi KpaiHy MaioThb po30DKHOCTI MDK piBHEM IIPOAYKTMBHOCTI His/IBHOCTI
TYPUCTUYHMX areHTiB Ta TYPUCTUYHUX OIIEPATOPiB, IO MOSACHIOETHCA OCOOMMBOCTAMY PUHKY, CTpaTeriamm 6isHecy
Ta €KOHOMIYHOI0 MOAe/Io TypusMy. s BUABIEHHA HanpsAMy (QOKYCy TYPUCTUYHMX areHTiB Ta TYpUCTUYHUX
ollepaTopiB Ha OpraHi3alil0 BHYTPILIHIX 4M MDKHAPOZHUX TYPUCTUYHUX HOI3JI0K, @ TAKOXK BU3HAYECHH:A epeKTMBHOCTI
ix poboTM Ha HIMX HAmpsiMaX, 3alPOIIOHOBAHO CKOPMCTATMCH IIOKa3HMKOM, SIKMIl BifoOpakae CHiBBifHOILIEHH:
KiZIbKOCTi OpraHi30BaHMX BHYTPIIIHIX Ta Mi>KHaApPOJHMX TYPUCTUYHUX I10i3[0K. MaTpMYHMM METOMIOM 3a JOIIOMOTOI0
CIIBCTaB/IEHHA PiBHA NPOAYKTMBHOCTI Jis/IbHOCTI TYPUCTUYHMX IIAIPUEMCTB 3 HAIIPAMOM OPIi€HTALI TYPUCTUYHMX
H0i310K, copMoBaHO K1acTepu kpaiH €C 3a nO#iOHICTIO IPOXYKTUBHOCT] iX #isnmbpHOCTI Y cdepi opranisanii icropuko-
Ky/JIbTYPHUX TYPUCTMYHMX IIOI3[IOK. 3a pesy/IbTaTaMy IpymnyBaHHA Kpain €C 3po6JeHO BUCHOBOK, L0 BHYTPIlIHIii
TYpU3M € KIYOBMM YMHHUKOM BUCOKOI IPOAYKTMBHOCTI Hii/IbHOCTI TYPUCTMYHUX KOMIIAHIN y IPOBITHUX KpalHax
€C. PesynbraTyi HOCIPKEHHA MOXYTb OYTM BMKOPMCTaHi i1 po3poOJIeHHA CTpareriil mifgBUINeHHA edeKTMBHOCTI
IisIBHOCTI TYpPUCTUYHYX IIJNPMEMCTB, 30KpeMa LIJLIXOM OoNTUMi3anii 6i3Hec-Mopeeli, 3amy4eHHs iHO3eMHIIX TypUCTiB
Ta OpraHisanil BHYTPilIHIX TYpUCTUYHUX IIOI30K

KnioyoBi cnoBa: TypucTuyHe IiNPUEMCTBO; iCTOPMKO-KYIbTYpHA CIAAIIVHA; ePeKTUBHICTb; IPORYKTUBHICTD;
TYPUCTUYHUI PUHOK; MI>KHAPOJHIII Ta BHYTPIIIHIA TypU3M
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Digital transformation and artificial intelligence as factors
in the economic recovery of enterprises following armed conflicts

Abstract. Digital transformation and the introduction of artificial intelligence present new opportunities for the
recovery and gradual development of economic activity in small enterprises, enhancing their ability to respond to post-
war challenges and utilise innovative technological solutions more effectively. The purpose of the study was to assess
the impact of digital tools and artificial intelligence on the economic recovery of small enterprises in the post-conflict
period. To collect data, a structured online questionnaire was developed, comprising six sections addressing various
aspects of digital transformation in small enterprises. The questions covered the extent of digital technology adoption, the
types of tools utilised, key barriers to digitalisation, and the impact of digital transformation on the economic recovery
of enterprises. Correlation and regression analysis of the responses enabled an evaluation of the statistical relationship
between digital technology adoption and the recovery of economic activity in businesses. The majority of the 50 small
retail enterprises surveyed in the Kyiv region actively employ digital tools, including online stores, mobile applications,
artificial intelligence, and cloud technologies, indicating a high level of adaptation to contemporary business conditions.
However, the study uncovers that innovative solutions such as ERP systems and blockchain technology are implemented
less frequently, suggesting the need for resources and technical support. Correlation analysis confirmed a moderate positive
relationship between the extent of digital technology adoption and the economic recovery of enterprises, reinforcing the
importance of innovative solutions in ensuring business stability and development in times of economic challenges. The
findings of this study may be valuable to governmental bodies and state institutions involved in shaping policies to support
the digitalisation of small businesses and enterprises considering investments in new technologies

Keywords: cloud technologies; blockchain technologies; mobile applications; chatbots; information technologies

INTRODUCTION

In 2025, small businesses face challenges, including esca-
lating conflicts, military actions, economic instability, mar-
ket demands, and the need to ensure sustainable growth.
As many businesses are forced to suspend operations due
to warfare, the issue of restoring their economic activity

becomes paramount. However, these challenges also pres-
ent new opportunities for transformation through the
adoption of digital technologies, including artificial intel-
ligence (AI). Gradually, technological advancements are
reshaping conventional business approaches, providing
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small enterprises with new tools to enhance their efficien-
cy, particularly in the face of uncertainty in internal and
external environments and in emerging markets. In the
post-conflict period, solutions based on digital tools and
AT contribute to the accelerated recovery of businesses by
facilitating demand forecasting, optimising supply chains,
and developing personalised customer interaction strate-
gies. Moreover, the accessibility of these technologies ena-
bles even small businesses with limited resources to imple-
ment them, fostering equal opportunities for recovery and
development. The integration of such technologies allows
small enterprises to mitigate the consequences of economic
shocks and lays the foundation for sustainable growth in a
new economic reality.

According to Eurostat (2025), only 8% of business-
es in the EU had adopted AI technologies in their oper-
ations in 2023, while more than 30% of large companies,
primarily in the information and communication sector,
had implemented them. This indicates that, although these
technologies are gaining traction, their adoption remains
relatively limited across businesses. IT companies, telecom-
munications providers, and other organisations engaged in
software and hardware development, data security solu-
tions, and e-commerce are typically the first to implement
technological innovations and automate processes. Con-
sequently, these enterprises have greater opportunities to
integrate Al to enhance service efficiency and operational
effectiveness, including through the implementation of en-
ergy efficiency management (Makedon et al., 2019).

The relevance of digital transformation and Al adop-
tion in the context of post-conflict economic recovery lies
in their potential to optimise processes, improve efficien-
cy, and accelerate business restoration. Research on digital
transformation and its role in business recovery after crises,
particularly military conflicts, explored various aspects of
this complex issue. For instance, V. Voronkova et al. (2024)
examined the conceptual foundations for developing hu-
man resource strategies in industrial enterprises. Their
study focused on improving management efficiency in the
context of complex socio-technological interactions within
industrial companies. Furthermore, R. Stepanenko (2024)
highlighted the priorities and risks associated with digital
transformation. His study is closely intertwined with the
work by O. Chorna (2022), who focused on the regulatory
aspects of transitioning businesses to the digital economy.
O. Chorna emphasised the need to refine legislative frame-
works to support digital initiatives.

N. Yevtushenko & D. Stetsenko (2024) examined the
impact of the war in Ukraine on the business environment,
highlighting the opportunities that digitalisation offers
businesses even in times of crisis. Their findings are sup-
ported by V. Tyshchenko et al. (2024), who analysed the
role of digital technologies in the recovery of affected re-
gions, demonstrating their importance in the development
of new infrastructures. H. Mykhalchenko et al. (2023) com-
plemented these findings with research on crisis manage-
ment in wartime conditions. Meanwhile, N. Kholiavko et

al. (2024) explored the impact of innovative digital tech-
nologies, such as programming interfaces, the Internet of
Things, blockchain, and cloud computing, on the recovery
of Ukrainian universities, emphasising the role of artificial
intelligence in the personalisation of learning and the im-
provement of educational services.

C. Li & Y. Wang (2024) argued that the level of cor-
porate governance determines the extent to which digi-
tal transformation contributes to business resilience; the
higher the level of corporate governance, the greater the
impact of digital transformation on resilience. G. White
& S. Liptak (2024) investigated the use of artificial in-
telligence in the development of business continuity
plans for small enterprises. Their conclusions align with
the predictive asset maintenance model proposed by
J Chen et al. (2021) for crisis scenarios, particularly in the
post-pandemic period following Covid-19. Furthermore,
R. Martin-Rojas et al. (2023) underscored the importance
of digitalisation tools in supporting the resilience of small
and medium-sized enterprises, particularly in the after-
math of the pandemic.

Thus, studies on digital transformation in businesses
encompassed a wide range of aspects, from managerial
and regulatory considerations to innovative technologies.
These studies provided insights into how digital solutions
contribute to recovery and long-term business resilience in
times of crisis. However, gaps remain concerning the use
of digitalisation tools and artificial intelligence to restore
small enterprises’ economic activity, specifically in the af-
termath of military conflicts. Accordingly, the purpose of
this study is to assess the impact of digital tools and artifi-
cial intelligence on the recovery of small enterprises’ eco-
nomic activity during and after military conflicts. The re-
search objectives are as follows:

1. To describe the current state of digital transfor-
mation worldwide, including its key advantages and
limitations.

2. To assess the level of adoption of digital tools and
artificial intelligence among small enterprises in the Kyiv
region of Ukraine.

3. To determine the relationship between the adoption
of digital technologies and the recovery of economic activi-
ty among enterprises in the Kyiv region of Ukraine.

MATERIALS AND METHODS
For this study, ten small enterprises engaged in retail and
wholesale trade in the Kyiv region were selected. The names
of these enterprises are not disclosed to ensure the confi-
dentiality of the collected data. This measure is necessary to
uphold ethical research standards, protect the commercial
information of the enterprises, and prevent external factors
from influencing their operations. Instead, the data were
analysed in an aggregated manner, allowing the study to
focus on identifying general trends and challenges in the
retail and wholesale trade sectors in the Kyiv region with-
out compromising the rights of the research participants.
The selection of small enterprises was driven by their
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ability to rapidly adapt to changes and implement new dig-
ital technologies and artificial intelligence, which is crucial
for business recovery following military conflicts. The Kyiv
region was chosen due to its economic importance, the
presence of a large number of small enterprises, and the
diversity of conditions, which enables a representative sam-
ple from different parts of the region. Retail and wholesale
trade were selected for their vital role in post-conflict eco-
nomic recovery, as these sectors directly impact the supply
of goods, price stability, and the provision of essential con-
sumer needs. Moreover, these industries are actively adopt-
ing digital technologies that enhance operational efficiency
in post-conflict recovery settings.

A structured online questionnaire comprising 16
questions was developed to assess the use of digital tech-
nologies and artificial intelligence in enterprises following
the cessation of active hostilities in early 2022 (Table 1).

Table 1. Questionnaire for surveying enter
and artificial intelligence for the recovery of ec

Question

The respondents in this study were primarily individuals
in managerial positions within small enterprises, includ-
ing business owners, directors, and mid-level managers.
Contact with respondents was established through official
company communication channels, such as email. Prior
to participation, all respondents were informed about the
study’s objectives, the conditions of their participation, and
the fact that their responses would be used exclusively in an
aggregated format. No information that could identify in-
dividual respondents or enterprises will be disclosed in the
public domain. This approach ensures adherence to confi-
dentiality and ethical principles in research. Respondents
were asked to assess the level of adoption of various digital
technologies, including online stores, Customer Relation-
ship Management (CRM) systems, Enterprise Resource
Planning (ERP) systems, process automation, artificial in-
telligence, chatbots, and mobile applications.

prises on the use of digital technologies
onomic activity following military conflicts

Answer

Information about enterprises

1 Company name
2 Number of employees
3 Field of activity (wholesale or retail trade)
4 Location (city, region)
Digital technologies at the enterprise
1 Assess the level of use of digital technologies at the enterprise 1 (low)/2/3/4/5 (high)
2 How often are digital technologies used in your business? 1 (never)/2/3/4/5 (often)
Online stores
CRM systems
ERP systems
3 Which of the following digital technologies do you use at your Artificial intelligence
company? (Select all that apply) ‘Chatb(?ts .
Mobile applications
Blockchain
Cloud technologies
Others (specify)
4 How do you assess the impact of digital te.chnologies on the 1 (minimum) / 2 (medium) / 3 (maximum)
efficiency of your enterprise
5 WhaF impact did digital techn(.)logies have on your company 1 (insignificant) /2 / 3 / 4/ 5 (significant)
in the process of economic recovery after the war?
Knowledge and training
1 What is the level of digital knowledge of your employees? 1 (ow)/2/3/4/5 (high)
2 Do you conduct training for employees on the implementation Yes
of new digital technologies? No
Factors of implementation of digital technologies
Market needs
Competition

Which of the following factors contributed to the
implementation of digital technologies at your company?
(Select all that apply)

Cost reduction
Increasing efficiency
Improving the quality of customer service
Others (specify)
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No. Question

Table 1. Continued
Answer

Problems of implementing digital technologies

1 What problems arose during the implementation of digital

technologies? (Select all that apply)

High implementation costs
Insufficient level of knowledge and qualifications of employees
Technical problems (incompatibility, failures)
The need for constant support and updating
Lack of necessary resources
Others (specify):

Prospects for the use of digital technologies

1 How do you assess the prospects for the use of digital
technologies in your field of activity?

1 (unprofitable) / 2/ 3/ 4/ 5 (profitable)

Additional comments

Your suggestions or comments for improving the process of implementing digital technologies in the enterprise

Source: developed by the authors

In addition, the questionnaire included questions on
the effectiveness of implementing these technologies and
their impact on business recovery after the conflict. It also
examined the factors influencing the adoption of digital
technologies and the challenges faced by enterprises. Anal-
ysis of Variance (ANOVA) was applied to assess differenc-
es between groups of enterprises based on their level of
digital technology and artificial intelligence usage (Stihle
& Wold, 1989). The study adhered to the ethical and data
protection guidelines outlined by the European Commis-
sion (2021). Accordingly, respondents were provided with
clear assurances that their data would be used exclusively
within the scope of this study and would not be dissemi-
nated or used in other contexts. Each participant was in-
formed that their personal data would not be shared with
third parties and that the survey results and collected data
would be used solely for the preparation of this manuscript.
This ensured a high level of confidentiality and compliance
with ethical standards.

At the initial stage, the primary research objectives were
defined, the study design was developed, and data collec-
tion instruments were prepared. A correlational method
was chosen to analyse the impact of digital technologies and
artificial intelligence on the recovery of economic activity
in enterprises following military conflicts. It was decided to
employ ANOVA to examine statistical differences between
groups of enterprises concerning their adoption of digital
technologies and artificial intelligence and their impact on
the recovery process. Moreover, the questionnaire structure
was developed for data collection.

During the second stage of the study, data were gath-
ered through a survey method. Each enterprise completed
an online questionnaire in which respondents assessed the
extent of their use of digital technologies, including arti-
ficial intelligence and their impact on business recovery
following military conflicts. The questionnaire included

questions addressing various aspects of digital technology
usage, the factors driving adoption, the challenges faced by
enterprises, and plans for digital transformation.

At the final stage, an analysis of the collected data was
conducted. A correlation-variance analysis using ANOVA
was performed to evaluate statistically significant differenc-
es among enterprises based on their level of digital tech-
nology and artificial intelligence adoption and their impact
on business recovery. To assess respondents’ perceptions of
digital technology implementation, a five-point Likert scale
was employed, allowing respondents to rate the level of dig-
ital technology adoption and its impact on business recov-
ery on a scale from 1 to 5 (1 - “minimal’, 5 - “maximum”)
(de Winter & Dodou, 2010).

RESULTS
As of 2025, digital technologies have become a key fac-
tor in enterprise development, transforming conventional
approaches to business process management. They serve
not only as tools for automation but also as platforms for
creating new opportunities. The survey results are pre-
sented in Table 2.

Digital transformation means the introduction of dig-
ital technologies to transform business processes and ser-
vices from a traditional, non-digital format to a digital one.
This includes transferring data to the cloud, using techno-
logical devices and tools for communication and collabo-
ration, and automating processes. Global digital transfor-
mation spending is projected at USD 3 billion in 2025, and
by 2027, this figure could reach USD 3.9 trillion (Fig. 1).
The main driver of the growth of digital transformation
is the COVID-19 pandemic, which greatly accelerated the
pace of digital change in companies around the world in
2020. Although the pandemic is over, remote work has re-
mained and even gained popularity in many organisations,
which was an additional impetus for further digitalisation.
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Figure 1. Global spending on digital transformation technologies and services

Notes: period - from 2017 to 2027; in USD
Source: compiled by the authors based on A. Sherif (2024)

Other factors include growing demand from con-
sumers and the need to compete with other businesses. In
general, the introduction of digital transformation technol-
ogies allows organisations to become more flexible in re-
sponse to changes in the market and promotes innovation,
which increases their resilience to external challenges. For
a substantial part of entrepreneurs, the war was a kind of
impetus for rethinking and improving tools for optimising
and automating business processes. Many enterprises that
previously managed with minimal technical means began
to consider the need to automate and ensure the sustaina-
bility of their business processes for the first time, given the
new challenges associated with threats of shelling, damage
to infrastructure, and regular power outages. Table 3 sys-
tematises the advantages and potential risks of using digital
technologies in small businesses.

The use of digital technologies allows small business-
es to seriously improve the efficiency of their operations,
reduce costs, and enhance customer service. Technologies
such as artificial intelligence, cloud platforms, and CRM
systems help automate routine processes, and blockchain
provides a high level of security and transparency in finan-
cial transactions. Thereby, the implementation of such tech-
nologies can be complex and require considerable financial
and human resources, as well as a careful approach to en-
suring data security and adapting to specific business needs.

A study conducted by International Business Machines
Corporation (2022) showed global trendsin theintroduction
of artificial intelligence in business practice. Globally, 35% of
companies have already integrated Al into their operations,
and 44% of them plan to implement these technologies in
the future. This shows that artificial intelligence is gradual-
ly becoming the standard in some industries (automotive
industry, financial sector), providing not only increased
efficiency but also improved strategic decision-making.

According to International Business Machines Corpo-
ration (2022), there is also a division by company size: more
than 50% of large companies with more than 5,000 employ-
ees already use Al, which is a clear indicator that large cor-
porations are actively implementing these technologies to
optimise business processes. 25% of small businesses also
use artificial intelligence, although in smaller volumes,
which indicates the availability of technologies even for

small businesses. Al technologies are most often used in
manufacturing, information services, and healthcare (12%).
In construction and retail, this figure is lower — only 4%.
In 2025, in Ukraine, due to the long war, small busi-
nesses act as a certain driver of economic stability and state
development. One of the key areas of adaptation and sur-
vival of enterprises in these conditions is the introduction
of digital technologies that allow not only to reduce costs
and increase efficiency but also to ensure flexibility and
competitiveness in the market. Figure 2, based on Table 2,
shows the frequency of use of digital technologies by small
enterprises of the Kyiv region that took part in the survey.

Often G 36

Sometimes

I 26
Constantly GG 22
Rarely I 16

Never 0
0 5 10 15 20 25 30 35 40

Figure 2. Frequency of use of digital technologies by 50
small businesses in the Kyiv region, %
Source: developed by the authors

The graph in Figure 2 shows that of the 50 small busi-
nesses operating in the retail and wholesale trade sector
in the Kyiv region, the majority (58%) actively use digital
tools. This demonstrates their desire for change and the
introduction of new technologies in their activities. This
level of digitalisation helps optimise business processes,
improve customer service, and manage resources efficient-
ly, which are important factors for ensuring stability and
competitiveness in a long-term war. Thereby, about 26%
of enterprises use digital solutions only sometimes, which
may be due to limited resources, insufficient technical sup-
port, or lack of information about the capabilities of digital
technologies. Another 16% of respondents reported rare-
ly using such solutions, which indicates that barriers to
their wider implementation exist. This calls into question
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the possibility of ensuring a uniform economic recovery
without additional measures to train personnel, finance
digital initiatives, and build infrastructure.

Small businesses, according to the survey (Fig. 3),
mainly use online stores (88% of enterprises), which helps
expand sales channels and attract customers via the Inter-
net. In Ukraine, the most popular platforms for online sales
are Prom.ua, OLX, and Rozetka. The Prom.ua platform
unites thousands of stores and private sellers, offering auto-
mation of business processes through CRM systems. OLX
is a convenient platform for buying and selling new and
used products without intermediaries, with an emphasis
on speed and ease of interaction. Rozetka is a marketplace
with a wide range of integrated CRM systems to optimise
business and improve customer experience.

E-commerce platforms m———— 83
Mobile apyps 84
Cloud technologies ————————— 82

Artificial Intelligence e /4

CRM systems m—— (63
Chatbots n—— 30
ERP systern —— 28
Blockchain === 8
0 20 40 60 80 100

Figure 3. Distribution of digital technologies used
by 50 small businesses in the Kyiv region, %
Source: developed by the authors

Most often, businesses use mobile applications of the
above-mentioned trading platforms (84% of businesses),
which adds convenience to customer interaction. Cloud
technologies (Google Drive) are used by 82% of enter-
prises, storing and processing data with flexible access and
without physical infrastructure costs. Artificial intelligence
is used by 74% of enterprises, mainly to automate process-
es and analyse data, in particular, to develop personalised

product recommendations based on customer purchase
analysis, automate order processing, and predict demand
for inventory management. Artificial intelligence helps cre-
ate product descriptions with their preferences.

CRM systems are used by 68% of enterprises, which
indicates an interest in automating customer relationship
management. Popular CRM systems are Bitrix24, which
offers a wide range of tools for managing tasks and inter-
acting with customers, and AmoCRM, which is focused on
the convenience of working with the customer base. Zoho
CRM and Salesforce are popular among companies due
to their versatility. Pipedrive focuses on the automation
of sales, and “Khoroshop’, due to affordable subscription
prices is available for small businesses. Chatbots are used in
30% of businesses, reflecting the use of this technology to
improve customer service. ERP systems are used by 28% of
enterprises, which indicates a growing need for integrated
resource management. Blockchain is identified in only 8%
of enterprises, which indicates its limited use among small
enterprises in the Kyiv region. In the conditions of war,
small businesses in the Kyiv region act as an important eco-
nomic front that ensures not only economic stability but
also support for the state budget through taxes.

Analysing the factors that influence the adoption of
digital technologies in small businesses allows to under-
stand what motivations guide entrepreneurs in choosing
digital technologies to improve their business processes. In
particular, these may include factors such as reducing costs,
improving efliciency, facilitating business processes, inno-
vation, improving customer service, and expanding the
market. In the context of war and a difficult economic situ-
ation, enterprises are looking for opportunities to maintain
stability, optimise resources and quickly adapt to changing
conditions. Figure 4 shows the factors that contributed to
the introduction of digital technologies among 50 small
businesses in the Kyiv region. The main factors driving this
step are lower costs, supplemented efficiency, improved
customer service, and increased competitiveness.

Lowering COS S | 32

Efﬁciency lloGetone | 30

Competi 0 |1 22

Customer base expansion I ) ()

Simplification of management processes HEEEEEEGEGE—_————————— ()
Improving customer service EEEEEEEEEEEEEENEEI——— |,
Innovation I (4
Attracting new customers IEEEE—————————— |()

Simplificatio n of business processes T ———
Improvement of financial processes I
Need for digitalisation - ———

Speed of service ——

0 5

o o o

15 20 25 30 35

Figure 4. Factors that contributed to the introduction of digital technologies at 50 small businesses in the Kyiv region, %

Source: developed by the authors
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Cost reduction - this factor is present in almost half
of enterprises, which indicates the desire of businesses
to optimise costs, especially in the context of economic
instability caused by the war. For small businesses, it is
important to reduce the cost of production and admin-
istrative processes, which allows maintaining profitabil-
ity. Improving efficiency is the second most important
factor that indicates the desire of businesses to improve
their internal processes and reduce the time spent on
completing tasks. Competition is important for 22% of
enterprises and reflects the need to maintain the occu-
pied market niche.

Every fifth enterprise notes the importance of facil-
itating its business processes, especially managerial ones,
which allows levelling the human factor and reducing the
likelihood of mistakes. Digital technologies provide for
automating routine operations, which helps to reduce the
time and resources spent on their implementation. The
expansion of the market and customer base indicates the
strategic intentions of enterprises to expand their presence

in the market and attract new customers. In a wartime en-
vironment where physical sales channels may be limited,
digital tools help find new growth opportunities (Liutak &
Baula, 2024). However, only 14% of businesses seek to use
digital technologies to offer customers new solutions. This
allows them to maintain competitiveness and simultane-
ously create new business models.

The introduction of digital technologies in small busi-
nesses faces many challenges that greatly hinder the pro-
cess. The main one is the high cost of their integration,
which is burdensome for many enterprises in conditions
of economic instability (Fig. 5). These costs include both
direct financial costs and infrastructure upgrades, which
is an additional burden for the business. Another substan-
tial problem is the lack of qualification of personnel, which
complicates mastering new tools and using them effective-
ly in the course of activities. Although 3/4 of enterprises
train their staff to use digital technologies (through various
courses, programmes, and training), the rest consider this
unnecessary (Fig. 6).

High COS S | 54

Customer base expansion

Insufficient personnel qualifications

Technical problems

Integration with other systems

Data security issues  m——— o

Lack of technical specialists  mmm—m
Market instability  m— 6

Insufficient support from the state 5

Poor internet access mmm 4

I ()
I |8
I 16
I 14

Figure 5. Problems that hinder the further development
of digital technologies for 50 small businesses in the Kyiv region, %

Source: developed by the authors

B Enterprises that provide training to their
staff on the use of digital technologies
Enterprises that do not provide any
digital training to their staff

Figure 6. Distribution of enterprises regarding employee
training in digital technologies, %
Source: developed by the authors

An obstacle to digitalisation is the lack of state support,
which manifests itself in the form of insufficient investment
in the relevant infrastructure. For many enterprises, there
is a problem of adapting new technologies to existing busi-
ness systems, which is complicated by integration problems
and the lack of necessary technical resources. Technical
difficulties are also an important barrier to implemen-
tation because small businesses often do not have the

opportunity to attract a sufficient number of qualified IT
specialists, which leads to difficulties in solving technical
problems. An important aspect is market instability, which
affects the ability of enterprises to make long-term invest-
ments in digital technologies. These problems together hin-
der digitalisation, which requires a systematic approach to
solving them at the level of enterprises and the state.

Figure 7 shows an assessment of the impact of the use
of digital technologies and artificial intelligence on enter-
prise efficiency. The results of a survey of 50 small enter-
prises in the Kyiv region indicate a positive trend in the in-
troduction of digital technologies and artificial intelligence
in their activities. Only 16% of enterprises rated their im-
pact as minimal, which may be due to insufficient use of
technologies and inexperience of staff.

28% of enterprises consider the impact to be medi-
um, which indicates the gradual integration of digital
solutions. The largest share — 56% of enterprises — noted
the maximum impact of technology, which indicates the
active use of innovations to optimise business processes,
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automate, improve customer service, and make manage-
rial decisions. During the survey, almost half of business
leaders noted the impact of digital technologies on the
recovery of economic activity. 22% of respondents con-
sidered the impact to be maximum, and 26% rated it as

medium (Fig. 8). A small number of low-impact opinions
(4%) indicate the overall effectiveness of digital solutions
in this context. The predominance of high ratings demon-
strates the positive contribution of digital technologies to
supporting economic activity.

60 56 60
50 50
20 40
30 28 30
20 16

0
Minimal impact

Medium impact Maximum impact

Figure 7. Answers to the question “How do you assess
the impact of using digital technologies and artificial
intelligence on the efficiency of your enterprise’, %
Source: developed by the authors

This conclusion is supported by a moderate correla-
tion between the use of digital technologies and indicators
of economic recovery. The use of the correlation method
allows more accurately assessing the degree of influence

48
26
22
20
10 4
0
0 [ |

Insignificant  Low Medium  Substantial Maximum
impact ~ lmpact impact impact impact

Figure 8. Impact of the use of digital technologies
and artificial intelligence on the recovery of economic
activity of 50 small businesses in the Kyiv region, %
Source: developed by the authors

of digital technologies on post-war reconstruction, iden-
tifying the strengths and weaknesses of their implemen-
tation, and pinpointing potential optimisation directions
(Tables 4, 5).

Table 4. Results of the analysis of the relationship between digital technology usage and enterprise economic recovery

T Use of digital technologies

Recovery rates (Y)

Product
(XY)

Digital technology Recovery indicators
square (X?) square (Y?)

2 3 4 12 9 16

5 5 25 25 25

50 4 5 20 16 25
Total 177 200 725 671 836

Source: developed by the authors

Table 5. Results of ANOVA correlation-regression and variance analysis

Regression statistics

Multiple R 0.425116923
R-Squared 0.180724398
Adjusted R-Squared 0.163656157
Standard error 0.870730324
Number of observations 50

ANOVA analysis of variance

- Df SS MS F. Significance F
Regression 1 8.027778 8.027778 10.58834 0.002088
Residual 48 36.39222 0.758171 - -
Total 49 44.42 - - -
Coefficients Standard error t-statistic p-value -
Y-intercept 1.651111111 0.593404 2.78244 0.007691 -
Coeficient for X1 0.472222222 0.145122 3.253973 0.002088 -

Source: developed by the authors
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The results of correlation and regression analysis
showed a direct moderate relationship between the lev-
el of digital technology use and the recovery of econom-
ic activity of enterprises, which indicates the multi-factor
nature of this process. The multiple correlation coefficient
(R=0.425) indicates the existence of a positive relationship,
but its value is not high enough to indicate a strong rela-
tionship. This means that with an increase in the level of
digitalisation, a partial improvement in the economic per-
formance of enterprises can be anticipated, but this effect is
not dominant. The value of the R-square (0.181) indicates
that only 18% of changes in the recovery of economic ac-
tivity can be explained by the impact of the level of use of
digital technologies. The remaining 82% depends on other
factors, such as the level of managerial competence, the ex-
ternal economic environment, the availability of resources,
government support, etc.

The standard error value (0.87) indicates the degree
of discrepancy between actual and predicted values, sug-
gesting a certain level of instability in forecasting the rela-
tionship. However, the low significance F-value (0.002) and
the p-value for the regression coefficient (0.002) confirm
the statistical significance of the model. This implies that
while the level of digital technology adoption is an impor-
tant factor, it is not the sole determinant. The coeflicient for
variable X1 (0.472) indicates that an increase of one unit in
the level of digital technology adoption corresponds to an
approximate 0.472 increase in the average level of econom-
ic recovery. Meanwhile, the Y-intercept (1.651) reflects the
baseline level of post-war recovery efficiency for enterpris-
es with minimal digital technology usage. Therefore, the
analysis underscores the importance of digital technologies
in the economic recovery of enterprises. Nevertheless, their
impact should be considered alongside other internal and
external factors, as confirmed by the results of the correla-
tion-regression analysis.

DISCUSSION
This study demonstrates that most small enterprises in
the retail and wholesale sectors are gradually integrating
digital tools, reflecting their efforts to adapt to challenging
conditions. This transition enables them to enhance and
accelerate economic processes, optimise customer service,
and manage resources more effectively. However, a sub-
stantial proportion of businesses only partially implement
digital solutions, primarily due to resource constraints,
insufficient information, or inadequate technical support
(Makedon et al., 2024). This highlights the need for further
efforts to develop digital culture and infrastructure. The
findings indicate that digital transformation in small busi-
nesses progressed unevenly, with many enterprises adopt-
ing digital technologies only to a limited extent. Similar
conclusions were drawn by other researchers, such as I
Khurana et al. (2022), who emphasised the importance of
developing digital competencies during periods of crisis,
as this enhances business adaptability to change. Using a
qualitative approach based on case studies of eight Indian

entrepreneurs who were forced to radically alter their busi-
ness models and operations during the COVID-19 pan-
demic, the authors developed a multi-level resilience model
encompassing the micro-level (entrepreneur level), me-
so-level (organisational level), and macro-level (entrepre-
neurial ecosystem level). However, the results of this study
contradict the findings of B. Lv et al. (2024), who argued
that digital transformation was widely adopted among
small enterprises in the post-pandemic period. This dis-
crepancy may be attributed to differences in regional re-
search contexts, technology accessibility, and levels of gov-
ernment support.

Among small retail and wholesale businesses, the most
widely used digital tools are e-commerce platforms, mobile
applications, and cloud technologies. Their adoption facili-
tates the expansion of sales channels, improves data acces-
sibility, and automates business processes. There is also a
growing interest in artificial intelligence and CRM systems,
which enhance customer relationship management and
data analysis. The use of digital tools, such as mobile appli-
cations, increased business process efficiency. These find-
ings align with the study by Z. Adiguzel (2024), who also
identified digital technologies as a key driver of innovative
entrepreneurial ideas.

The study by J.G. Carrasco Ramirez (2023) highlighted
those mobile applications can contribute to the develop-
ment of small businesses by providing new opportunities
for consumer engagement, process automation, and market
expansion. Through the integration of artificial intelligence
and mobile technologies into strategic business operations,
the author proposed a comprehensive approach to innova-
tion, adaptation, and growth in an era characterised by rap-
id technological advancements and evolving consumer ex-
pectations. The findings of the present study also confirmed
these trends, as enterprises that actively utilised mobile and
digital technologies exhibited higher levels of adaptability
and innovation, even in the context of war and martial law.

Less widespread but promising technologies, such
as blockchain, indicate potential for future development.
These findings align with the study by D. Darwish (2023),
who noted that blockchain remained in the early stages
of integration despite its considerable potential for en-
hancing business resilience. In addition, L.S. Hanwack-
er (2024) emphasised that the implementation of block-
chain technologies required substantial investment and
technical expertise, which often hindered their wide-
spread adoption. The results of the present study similarly
demonstrated that small enterprises tended to prioritise
more accessible digital tools, which may explain the low
level of blockchain adoption.

Furthermore, it was discovered that the use of artifi-
cial intelligence remained limited, despite growing interest
in this technology. This corresponds with the findings of
P. Agarwal et al. (2022) and P. Haritha (2024), who high-
lighted that the integration of artificial intelligence in
business was hindered by high costs and insufficient tech-
nical expertise among staff. However, Z. Adiguzel (2024)
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provided successful examples of Al applications in crisis
management, underscoring the long-term potential of
such technologies. The present study demonstrated that
the rate of adoption of these technologies among small
businesses was lower than among medium-sized and
large enterprises, partially contradicting the findings of
R. AbuShanab (2024), who asserted that, in the new eco-
nomic conditions, digital technologies were rapidly imple-
mented even by small enterprises.

The findings also reinforced the importance of digital
infrastructure for businesses (Synytsina et al., 2022). This
corresponds with the conclusions of K. Kraus & N. Kraus
(2024), who emphasised the potential of Industry 5.0
technologies to enhance business productivity. The anal-
ysis further revealed that the strategic flexibility of small
enterprises remained low, consistent with the findings of
Z. Ahmad et al. (2024), who stressed the importance of
artificial intelligence as a key factor in strategic adaptabil-
ity. The importance of transforming production process-
es through digital tools was also confirmed by M. Kou-
mas et al. (2021).

Digitisation in small businesses influences their ability
to adapt to crises or challenges. Enterprises that actively
utilise digital technologies have more opportunities com-
pared to those that do not integrate such technologies into
their economic activities. However, some barriers slow
down this process, including the high costs associated
with integrating new solutions, and a lack of skilled per-
sonnel and technical resources (Sargiotis, 2024). The war
and complex economic situation highlighted the impor-
tance of digital technologies for the recovery of economic
activity. These technologies help maintain operations even
when physical distribution channels are limited, reduce
dependence on conventional resources, and open up new
growth opportunities. This makes digitisation a strategic
priority for small businesses in an environment of constant
change. These conclusions align with the findings of the
aforementioned authors.

Despite the positive impact of digital technologies,
their usage is not the sole determinant of economic stabil-
ity, as many factors depend on external conditions, mana-
gerial competence, and the availability of resources. Suc-
cessful implementation of digital solutions is only possible
in conjunction with other measures, such as staff training,

conflicts, high levels of competition, and physical restric-
tions on customer access. The active use of digital tools
such as artificial intelligence, mobile applications, block-
chain, cloud services, and others allows businesses to op-
timise processes, improve customer service, and increase
management efficiency. It was established that innovative
solutions, particularly ERP systems and blockchain, are
less actively implemented, indicating their potential but
also highlighting the need for resources and technical
support. The barriers to digitisation, such as limited re-
sources, insufficient technical training of personnel, and
a lack of knowledge about these technologies, hinder the
uniform development of small businesses. However, even
in the challenging conditions of war, digital technologies
demonstrate their importance in the future recovery of
economic activities, as they help small businesses remain
competitive, reduce reliance on conventional methods of
operation, and open new opportunities for market expan-
sion. The results of regression analysis revealed a direct
interdependence between the implementation of digital
technologies and the recovery of economic activity in
enterprises. Nevertheless, this connection is moderate,
indicating the complex and multifactorial nature of the
process. A limitation of this study is that it primarily fo-
cuses on small businesses in the Kyiv region, which may
restrict the generalisation of the findings to other regions
of Ukraine. The study also considers only specific types of
digitisations, without encompassing all possible techno-
logical innovations that could impact business operations.
In addition, the analysis was conducted under martial law
conditions, which affected economic activity and business
behaviour, potentially distorting the assessment of the
impact of digital technologies under ordinary circum-
stances. Finally, the study is based on available data and
surveys, which may have limited the depth of the analysis
due to the subjectivity of respondents’ answers and the ab-
sence of data on certain indicators. Future research could
focus on exploring the impact of digitisation on other as-
pects of economic activity, particularly the enhancement
of innovation potential and business resilience. It would
also be beneficial to examine regional differences in the
digitisation of business and the effectiveness of govern-
ment initiatives in supporting this process.

financial support, and infrastructure modernisation, which ACKNOWLEDGEMENTS
create opportunities for further growth and developmentof ~ None.
small businesses while strengthening their role in the over-
all economy of the country. FUNDING
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Digitisation is becoming a vital factor for small busi- CONFLICT OF INTEREST
nesses to adapt to complex challenges, such as military  None.
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LindppoBa TpaHchopMaLia Ta LUTYYHUN iHTENEKT
1K PaKTOpM BiaHOBNIEHHA €KOHOMIYHOI AiaNbHOCTI NiANPMEMCTB
nicns BincbKoBMX KOHPNIKTIB

AHoTauia. Ilndposa TpancdopMmanis Ta BIPOBaJKeHHA IITYYHOIO iHTE/NEKTY BiIKpUBAIOTh HOBi II€PCIEKTUBM LA
BiJIHOBJICHHA 11 IIOCTYIIOBOTO PO3BUTKY €KOHOMIYHOI Hif/IbBHOCTI Ma/MX IiZNPUEMCTB, 3a0e3Iedylouy IXHIO 34aTHICTD
pearyBaTy Ha IIiC/IIBOEHHI BUKIMKM i OUIbII eeKTMBHO BMKOPMCTOBYBATM IHHOBAIiJiHi TeXHONOriYHi pillleHHA.
HocnimkeHHa Oyno cIpsMOBaHe Ha BU3HAYEHHS BIUIMBY BUKOPMUCTAHHA IMQPOBUX iHCTPYMEHTIB Ta LITYYHOTO
iHTenekTy Ha BiIHOBJIEHHA €KOHOMIYHOI Hif/IBHOCTI MajuX IIANPMEMCTB B IOCTKOHGIiKTHMII nepiop. s 36opy
IaHMUX Oy/IO po3poOIeHO CTPYKTYpOBaHY OHJIAMH-aHKETY 3 IIeCTV ONIOKIB INMTaHb, AKi OXOIUIIOBAIM Pi3Hi acmeKkTn
mudposoi TpanchopManil Manmux mignpueMcTs. [IMTaHHA CTOCYBa/muCsA piBHA BIPOBAa/PKEeHHA IM(POBUX TEXHOJIOTIN,
TUIIB BUKOPYICTOBYBaHMX IHCTPYMEHTIB, OCHOBHUX Oap’epiB yia undposisauii, BimBy nnudposoi TpaHcopMarii Ha
€KOHOMiuHe Bi[HOBJIEHHSI €KOHOMIYHOI [if/IbHOCTI HifnpueMcTs Too. KopenAuiiHo-perpeciiinnii aHani3 Bifnosigeit
JO3BO/IMB OLIHWUTU CTATUCTUYHY B3aEMO3AJIEKHICTb MDK BIIPOBADKEHHAM IM(POBUX TEXHOJIOTIN Ta BiTHOBIECHHAM
eKOHOMIYHOI Ais/ibHOCTI mignpuemMcts. binpuricTs 3 50 ToproBux mignpueMcts Manoro 6isHecy y KuiBcpbkiit o6acTi, 1m0
B3SUIM Y4YacTh B OIMTYBaHHI, aKTUBHO BUKOPUCTOBYIOTh LM(POBi IHCTPYyMeHTH, 30KpeMa OHJIaliH-MarasyHy, MOOiIbHi
IOTATKIL, IITYYHNUII IHTETeKT, XMapHi TeXHOJIOT1I, [0 CBifYMTH PO BUCOKUII piBeHb afjanTanii 1o cyyacHux 6i3Hec-yMOB.
BussineHo, mo iHHOBaNiHi pilenHs, 30kpeMa ERP-cuctemnu ra 6JI0KYelH, BIIPOBA/DKYIOTh MEHIII aKTUBHO, 1110 BKa3y€ Ha
norpedy y 3HaYHMX pecypcax i TexHivHii nigrpumui. KopenAwiitanit aHai3 migTBepAyB IPAMUIL TOMipHWI 3B A30K MDK
piBHeM BUKOPUCTaHHS IV(PPOBMX TEXHOJIOTI 1 BifHOB/IEHHAM eKOHOMIYHOI Iis/IbHOCTI Mi/JIIPMEMCTB, IO IiATBEPIKYE
Ba)X/IVBICTb IHHOBAII/IHYX pillleHb Y 3a0e3Ne4eHHi CTabl/IbHOCTI Ta pO3BUTKY 0i3HeCy B yMOBaX €KOHOMIUHVIX BUK/IVKIB.
Pesynbratyt [OCHPKeHHA MOXYTb OyTM KOPMCHVIMMU ISl OpPraHiB BIafi) Ta JIep>KaBHUX YCTAHOB, IO pO3POOIAIOTDH
IIOMIITUKY MiJTPUMKNA uM(bPOBisauﬁ MaJIoro 6i3Hecy, a TAKOX JI/IA MiJIPUEMCTB Y IMPOLEC NPUIHATTA PillleHb 100
IHBECTUIIiVI Y HOBI TEXHOJIOTI]

KnioyoBi cnoBa: xMapHi TeXHOJIOTi]; 6/10K4elTH-TeXHOJIOTil; MOOIIbHI JoZaTKY; 4aT-60TH; iHpopMaliiiHi TexHooril
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Refining search engine marketing strategy:
Balancing long-term search engine optimisation investment
with immediate pay-per-click results

Abstract. This study examined the relevance of integrating methods for attracting organic and paid traffic to increase
business visibility and profitability. The purpose of this study was to determine the best balance between long-term
investments in search engine optimisation (SEO) and the immediate results provided by pay-per-click (PPC) advertising. The
study employed methods of comparative analysis, theoretical synthesis, and consideration of practical cases of implementing
search marketing in e-commerce. The findings showed that SEO created a solid foundation for organic traffic, reducing
dependence on paid advertising and providing a high return on investment (ROI) in the long term. At the same time,
PPC advertising provided a rapid market response, effective keyword testing, and instant visibility of products or services.
A combined approach to search engine marketing integrating SEO and PPC proved to be the most effective for higher
conversion rates, improved user interaction, and increased customer satisfaction. The practical value of this study lies in
formulating strategic principles for setting up search marketing to minimise costs, increase competitiveness, and achieve
sustainable growth. Effective search marketing requires an individual approach that considers market characteristics,
business specifics, and financial resources. These findings provided practical information for developing marketing strategies
for use in various industries

Keywords: online visibility; search ranking strategy; paid search advertising; advertising efficiency; website promotion;
organic traffic

INTRODUCTION

Internet marketing is one of the key tools used for the suc-
cessful functioning of a business in a digital environment.
The criticality of its application is determined by the ben-
efits that can be obtained from its use: the ability to adapt
to the needs and changes in audience behaviour, ensuring
proper targeting and the ability to assess the effectiveness

and profitability of invested resources. In modern condi-
tions, where more businesses are increasing their presence
on the Internet, effective promotion on the network is be-
coming a necessary condition for existence.

K. Symonenko (2024) noted that in total, 2.71 billion
people around the world in 2024 made online purchases
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on specialised e-commerce platforms or on social net-
works. This meant that ~33% of the world’s population
bought online, which was ~2.7% more than in 2023. In
2025, the number of online buyers was forecast to increase
to 2.77 billion due to the further development of e-com-
merce, greater Internet penetration, and the convenience
of shopping. This significant increase not only highlighted
the rapid growth and expanding reach of the global e-com-
merce market but also reflected the increasing trust con-
sumers had in online transactions. The steady rise of 2.7%
from 2023 underlined a consistent growth trend, while the
forecast for 2025 suggested that businesses should contin-
uously adapt their digital strategies to harness the evolv-
ing consumer behaviour and capitalise on the expanding
opportunities in online retail. Since the 2000s, brands and
businesses have changed due to digitalisation. N. Hien &
T. Nhu (2022) noted that this strategy became increasingly
popular and was gradually emerging as a global trend. This
shift reflected a profound transformation in the market,
where conventional marketing methods were being dis-
placed by innovative digital approaches that enabled com-
panies to better connect with consumers and respond to
evolving preferences in real time.

Since individual business entities operate in different
conditions (industry, budget, target audience, competi-
tion), there are no universal solutions. For example, for
long-term purposes, search engine optimisation (SEO) of-
fers sustainable benefits over pay-per-click (PPC), while if
there is a need to quickly attract targeted traffic, contextual
advertising emerges as one of the best tools. O. Marchuk
& T. Kushnir (2024) suggested that this distinction under-
scored a fundamental strategic decision: businesses must
weigh the enduring value of organic growth through SEO
against the immediate impact and flexibility of PPC. This
observation highlighted the significance of aligning digi-
tal marketing strategies with concrete business objectives,
ensuring that companies can effectively balance short-term
visibility with long-term brand development.

N. Cuijten et al. (2024) highlighted that micro enter-
prises exhibited noTable gaps, particularly in strategy plan-
ning, personalisation, content creation, and brand build-
ing, suggesting areas for improvement. Medium enterprises
showed alignment but still had room for growth in strategy
and content creation, while small enterprises demonstrated
the closest alignment between capabilities and needs, with
fewer identified gaps. These findings suggested that while
digitalisation and marketing strategies were evolving across
businesses of varied sizes, smaller enterprises could have
a strategic advantage in agility and adaptability. However,
micro and medium enterprises should prioritise strategic
development and content optimisation to stay competitive.

N. Volkova et al. (2021) noted that the digital transfor-
mation of the economy is a constant and consistent process
that concerns not only the development of IT sectors, but
also the digitalisation of other related sectors of the econ-
omy, which stimulates the introduction of innovative tech-
nologies and provides a powerful impetus for the further

development of all socio-economic spheres at the interna-
tional level. This pervasive digitalisation acts as a critical
driver for cross-sectoral innovation, blurring conventional
economic boundaries and enhancing operational efficien-
cies. This ongoing process not only fosters a more competi-
tive global market but also lays the groundwork for sustain-
able growth by continuously integrating advanced digital
solutions into various industries. A. Osan (2023) noted that
search engine marketing (SEM) is a digital marketing strat-
egy aimed at gaining better visibility through paid advertis-
ing as well as by promoting organic search results on a web-
site’s search engine results pages (SERPs). This approach
allows businesses to combine the immediate impact of paid
campaigns with long-term growth strategies, ensuring not
only quick audience acquisition but also enhanced brand
recognition and consumer trust over time.

SEM is a key tool in modern Internet marketing, as it
allows a business to quickly gain visibility in search engines
and attract a target audience. By combining SEO and PPC,
SEM delivers both long-term results through organic traffic
and immediate impact through paid advertising. The re-
turn on investment in search marketing can be impressive,
especially with finely tuned strategies for specific audienc-
es. Companies earn an average of USD 8 for every USD 1
spent on Google Ads, highlighting the potential of search
marketing when used correctly and creatively, according to
Google itself (Google Economic Impact, n.d.).

Despite the extensive research of SEM strategies, pre-
vious studies in this field have not sufficiently explored the
optimised balance between long-term SEO investments
and the immediate outcomes of PPC. There is a lack of
comprehensive analysis on how businesses can strategical-
ly integrate these approaches to maximise their marketing
effectiveness while ensuring efficient resource allocation.
Therefore, the purpose of this study was to examine the
interplay between SEO and PPC within an SEM strategy,
focusing on their combined influence on marketing perfor-
mance and sustainable growth.

MATERIALS AND METHODS

The study employed a comprehensive approach, which
integrated both quantitative and qualitative analysis
techniques. The material basis for this study included es-
sential reports that provided the core data for statistical
analysis. Specifically, the study relied on data from First-
PageSage (2025) and P. Stainton (2024) for calculating per-
formance metrics such as ROI and cost per click, as well as
on the reports by R. Arora & P. Tyagi (2024), which sup-
plied critical information for dispersion analysis of SEO
and PPC performance across industries, and provided a
robust statistical analysis framework that was instrumental
in the application of ANOVA.

Apart from the statistical and comparative analyses, a
graphical model illustrating the effectiveness of SEO and
PPC was developed based on the findings reported by
M. Dehlin & Q. Bjornfot (2023). This model demonstrat-
ed how SEO performance increases over time due to its
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cumulative nature, while PPC generates immediate but
relatively short-lived results that end once the campaign
concludes. Consequently, SEO provides a foundation for
long-term organic growth, whereas PPC offers quick visi-
bility and conversions but requires ongoing investments to
maintain its impact.

For the quantitative analysis, descriptive statistics — in-
cluding means, standard deviations, and variances — were
computed to assess the central tendency and dispersion of
SEO and PPC performance indicators. ANOVA (analysis of
variance) was then employed to test whether differences in
key metrics, e.g., cost per click, between the two strategies
were statistically significant. A significance threshold of
p =0.05 was adopted, with the analysis revealing that most
indicators showed no statistically significant differences,
except the one that had to be investigated further.

Furthermore, the return on investment (ROI) for both
SEO and PPC was calculated and measured using the data
from I. Burban (2025), C. Martin (n.d.), and I. Ugolk-
ov et al. (2020). Cost classifications by business size were
established based on the essential information provided
by A. Shum (2025) and M. Dejnak (2024), with monthly
budgets categorised for small, medium, and large enter-
prises. These analyses formed the basis for comparing the
cost efficiency and overall performance of SEO and PPC
in different business contexts. The inclusion of these indis-
pensable data sources ensured that the study’s statistical
foundations were both rigorous and comprehensive.

RESULTS

SEM marketing involves a broad range of activities, includ-
ing performance analysis, search engine optimisation, and
online advertising, aimed at directly connecting with con-
sumers. It enables websites to present products or content
to their target audience via search engines and encompasses
two main tools: SEO and pay-per-click advertising. Search
engine optimisation is a strategy focused on crafting con-
tent to ensure that search engines like Google rank a busi-
ness page prominently on their search engine results pages.
Generally, if a webpage’s rank is higher, it will be visited by
many users. The primary purpose of SEO is to improve the
quality and quantity of website traffic and ensure that the
webpages appeal to search engines (Saeed et al., 2024). SEO
tool improves the rank and visibility in the search engine
as it helps to improve the user interaction with the website,
this requires that companies can opt efforts to opt with SEO
in their web pages (Huacre et al., 2021).

Search engine optimisation is most often divided into
two types. On-page SEO handles the content and infra-
structure of the website. Off-page SEO, in contrast, pertains
to the manner in which external online sources link to the
target website (Shahzad et al., 2017). Each subtype also has
many dedicated tools. For On-page, this includes content
creation, performance optimisation, HTML layout, section
structure adjustment, selection of relevant keywords, and
site design adaptation. For Off-page, this includes build-
ing a link profile, maintaining social networks to transfer

traffic to the target website, generating mentions and links
on forms and in reviews, and crowd-sourcing.

On-page optimisation involves adjusting a website’s
content to enhance its performance in search engines. Key
elements addressed include the URL, meta title, meta de-
scription, title tags, text formatting, alternative text, con-
tent, robots.txt, and sitemap.xml. Achieving a first-page
position in search engine results is crucial for websites, as
it substantially influences their visibility. The process of
search engine optimisation involves employing technical
and content optimisation strategies to enhance a website’s
visibility. Central to this effort is the creation of high-qual-
ity content that aligns with the search intent of internet us-
ers (Cirakoglu & Kosaner, 2024).

Off-page SEO focuses on boosting a website’s do-
main authority by acquiring backlinks from other repu-
Table websites. Notably, search engine optimisation tools
contain combined Internet marketing tools, most often
their use is effective in concert. SEO is often contrasted
with PPC, but there is a fundamental difference. SEO has
a long-term and cumulative effect, while PPC works more
effectively in the short term, with the effect not accumulat-
ing over time (Fig. 1).

Revenue (current month)

Campaign end
SEO e

PPC

6 12 24 36 48 Month
Figure 1. SEO and PPC effectiveness comparison model
Source: prepared based on research data by M. Dehlin &

Q. Bjornfot (2023)

In the highly competitive digital marketplace, busi-
nesses are constantly seeking cost-effective and sustain-
able strategies to enhance their online presence (Oleksi-
uk et al., 2023; Thnatenko et al., 2023). SEO has emerged
as a powerful tool, offering numerous advantages beyond
just improving search rankings. From increasing brand
visibility to reducing marketing costs, SEO plays a cru-
cial role in driving long-term growth and customer
engagement. Table 1 highlights the key advantages of using
SEO for businesses.

SEO optimisation is crucial for various industries,
especially those that rely heavily on online visibility and
customer acquisition. Retail Industry, e-commerce, and
service-based industries can benefit significantly from
effective SEO strategies. The retail sector has undergone
a substantial transformation with the shift to online plat-
forms, making strong SEO practices essential for improv-
ing visibility and attracting customers. Optimised search
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strategies help businesses enhance their online presence,
drive organic traffic, and improve user engagement. By
integrating SEO with broader digital marketing efforts,

companies can streamline operations, strengthen brand
positioning, and create more effective customer acquisition
strategies, ultimately contributing to business growth.

Table 1. Key competitive advantages of using SEO

Competitive advantage Description

Brand visibility

About 60% of studies confirm that SEO helps maintain competitive advantage by optimising the
customer journey and increasing brand visibility.

E-commerce Integration

Integrating SEO with e-commerce can increase operational efficiency by 15%-25% and helped
companies grow their revenue by 20%.

Reduced Marketing Costs

Approximately 50% of studies show that using SEO helps companies reduce marketing costs by up to
15% due to organic search profitability.

70% of studies show that improved visibility in search results not only increases traffic but also

Trust and Brand Loyalty

increases brand trust. Companies that rank high in search results tend to have higher levels of

consumer trust, which leads to a 10%-25% increase in brand loyalty.

Source: prepared based on research data by G. Sechele et al. (2024)

E-commerce businesses depend on search engines
to drive customer traffic. SEO strategies enhance organic
rankings, which is crucial for engaging potential custom-
ers at every stage of their buying process. By utilising lo-
cal SEO, service-oriented businesses can target particular
geographic areas, enhancing their visibility to customers
searching for services in those locations. Customised SEO
strategies for specific services ensure that relevant informa-
tion is readily available online, which helps improve both
customer acquisition and retention. PPC is a highly effec-
tive and widely used digital marketing strategy. It enables
advertisers to pay solely for clicks on their ads, ensuring
cost-efficiency and precise targeting. As PPC technologies
continue to advance, new tools and features are regularly
introduced to optimise advertising campaigns.

The key advantages of PPC are as follows:

e Speed of results. PPC is one of the quickest methods
to drive targeted traffic to a website. Contextual advertising
can generate immediate impressions and clicks, but refining
a campaign for consistent, cost-effective, and high-quality
results requires time. It may take several months to opti-
mise all aspects of the campaign entirely. PPC usefulness,
PPC ease of use, and confirmation are directly responsible
for satisfaction with PPC, attitude towards PPC, and con-
tinuous search intention (Rezaei et al., 2024).

e Precise targeting. PPC targeting options allow busi-
nesses to refine their approach by focusing on language,
location, demographics (such as age and gender), and
specific times of day or week, ensuring advertisements
reach the audience most likely to convert. Contextual ad-
vertising creates a level playing field, where small busi-
nesses have an equal chance of winning keyword bids and
achieving high rankings in search results alongside larger
companies. By selecting targeted keywords, optimising
advertising campaigns and landing pages, and using ad-
vanced targeting features, small businesses can effectively
compete in the marketplace.

e Budget flexibility. Campaigns can be tailored to suit
budgets of any size, providing flexibility for businesses of
all scales.

e Measurability and analytics. Contextual advertising
offers a strong level of control and customisation, enabling
companies to set budgets, target specific locations, and test
different advertising creatives. Furthermore, it yields quick
results, which are easy to track and analyse using various
metrics and tools (Almestarihi et al., 2024).

The key disadvantages are as follows:

e Need for regular investment. Running PPC cam-
paigns without continuous monitoring and optimisation
is ineflicient. It is crucial to regularly review and adjust
campaigns to achieve the desired results, investing more
time and resources when necessary. Failing to track and
optimise campaigns can result in inferior performance and
wasted spending.

e Variability and price fluctuations. Properly setting
up a PPC campaign is critical because it determines the
cost efficiency and effectiveness of an advertising strategy.
An incorrectly set-up campaign can quickly waste budget
without achieving the desired outcomes. For example, if
the keywords are poorly chosen, the advertisement may be
shown to an untargeted audience that is not interested in
the product. This reduces the conversion rate and leads to
an increase in the cost of customer acquisition. Accurate
targeting, seasonality, and the right region and time sched-
ule help reach the right audience at the right time. Ad opti-
misation, relevant landing pages, and regular data analysis
help to increase ROI (return on investment). Thus, proper-
ly setting up a PPC campaign ensures that business goals
are achieved at a minimal cost.

e Ignoring due to inorganic advertising. Ignoring
PPC ads due to their inorganic nature occurs when users
perceive the advertisement as artificial, inauthentic, or ir-
relevant to their needs. The reasons may include excessive
commercialisation of the text, inferior creative quality, ir-
relevant keywords, or inaccurate targeting. Furthermore,
if the advertisement does not match the user’s request or
is too aggressive, it causes distrust in the brand. To avoid
this, it is vital to create relevant, aesthetically pleasing,
and clearly focused advertisements that look natural and
meet user needs.
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Contextual advertising is widely used in various busi-
ness sectors, especially among small and medium-sized en-
terprises. Approximately 65% of these enterprises conduct
pay-per-click campaigns to increase their online visibility
and attract potential customers (Berry, n.d). According

to I. Horodniak & S. Zinkova (2022), in Ukraine, medi-
um-sized enterprises dominate in the use of PPC, account-
ing for about ~60% of all users. Since SEO and PPC are more
interchangeable than complementary, the following met-
rics in Table 2 can help determine the most effective tool.

Table 2. SEO and PPC comparation

Metric SEO PPC

Click-Through Rate 17.45% 3.5%

Conversion rate 2.4% 1.3%
CTR/CR 7.27 2.7

ROI in example 429.2% 174%

Notes: Click-Through Rates (CTR) were calculated as the average between the CTR on the first and tenth page of a

search result

Source: prepared based on research data by P. Stainton (2024), FirstPageSage (2025)

Table 2 illustrates how much more effective SEO is in
converting customers than PPC. However, there are also in-
tangible reasons why PPC continues to be a worthwhile in-
vestment. For example, contextual advertising allows trying
out different keywords before spending months or years pro-
moting them with SEO. Additionally, potential customers

can see the target site in both organic and paid search results,
for the same reason that it benefits businesses to be visible
in both search results and social media. Thus, combining
SEO and PPC usually makes sense. Table 3 compares the
performance of SEO and SEM across several key perfor-
mance indicators across industries using ANOVA-analysis.

Table 3. Dispersion analysis of SEO and PPC performance across industries

Metric SEO F-Value SEO P-Value PPC F-Value PPC P-Value
Organic Traffic 0.68 0.569 1.415 0.251
CTR 1.69 0.182 2.695 0.057
CR 1.238 0.307 3.165 0.033
Cost per click 0.345 0.793 0.122 0.947
ROI 1.193 0.323 0.442 0.724

Source: prepared based on research data by R. Arora & P. Tyagi (2024)

For most indicators, the P-Value is greater than 0.05,
indicating the absence of statistically significant differenc-
es between SEO and PPC across industries. This suggests
that these indicators do not show significant variation in
performance across industries. However, for CR, the P-Val-
ue for PPC is 0.033, which is less than 0.05, indicating
more significant differences in CR across industries. This

suggests that CR varies significantly across industries,
which may affect advertising spending strategies. Thus,
while most indicators do not show significant variation, CR
is more sensitive to industry differences, which may influ-
ence budgeting and campaign allocation strategies. Table 4
presents the difference in the scale of costs for implement-
ing tools for businesses of various sizes.

Table 4. Comparison of SEO and PPC costs (in USD)

____ Business size

Instrument

Medium

SEO 1,500-3,500

3,000-7,000 10,000-25,000

PPC 1,000<

1,000-3,000 >10,000

Source: prepared based on research data by A. Shum (2025), M. Dejnak (2024)

Search engine optimisation is a slightly more ex-
pensive tool, but its effect is layered over time. However,
such figures can vary depending on the goals, specif-
ic niche, level of competition, etc. For example, in more
competitive areas, a larger SEO budget may be required

to achieve the desired results. Other notable factors include
the type of services, such as creative development, landing
page optimisation, and analytics. Agencies may also add
more costs for these services, which affects the total month-
ly cost.
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DISCUSSION
The debate over choosing SEO or PPC as the primary digital
marketing tool continues to be relevant due to their various
advantages and disadvantages. SEO proponents emphasise
its long-term benefits, such as generating stable organic
traffic, increasing user trust, and reducing costs in the long
term. PPC advocates, on the other hand, emphasise quick
results, the ability to quickly test strategies, and achieve in-
stant visibility in search engines. The controversy also aris-
es from different approaches to budget allocation: SEO re-
quires constant investment in creating quality content and
technical optimisation, while PPC involves extensive ad-
vertising costs that do not have a long-term effect after the
campaign ends. Moreover, there are differences in the in-
terpretation of the relationship between these tools: some
experts consider SEO as part of SEM, while others distin-
guish them as independent approaches. This emphasises
the need for a detailed analysis of business goals and mar-
ket conditions for an informed choice of the best strategy.

R. Ranjpour (2024) noted that the use of SEM strate-
gies instead of one of the factors is not a universal solution.
The researcher presented the circumstances that must be
considered when choosing to use a comprehensive SEM
strategy. Marketers must be ready to allocate funds sys-
tematically, because the PPC effect is almost not preserved
over time. Marketers must have a proper understanding of
the tools and the ability to configure the combined SEO/
PPC process. Many factors must be accounted for, such as
keyword targeting, quality indicators, return on invest-
ment (ROI), conversion rate, etc. It is desirable to have a
dedicated team for proper management of SEM processes.
Ranjpour emphasised the need for preliminary analysis
and planning to determine exactly those tools of the SEM
complex that would avoid unnecessary costs and prob-
lems. This approach argues that it is not always advisable
to resort to the entire toolkit, it is often advisable to focus
on individual elements.

According to K. Kumar et al. (2024), SEO increases
organic traffic, improves user experience, and increases
customer satisfaction by increasing a website’s visibility
and ranking in search engines. The researchers noted that
a company must implement a thorough digital market-
ing strategy that takes advantage of multiple approaches
to satisfy customers and build lasting loyalty. Contextual
advertising also improves customer satisfaction by provid-
ing personalised advertising on platforms such as Google
Ads, thereby facilitating instant visibility and contact with
potential customers with a strong level of purchase interest.

H. Ibrahim et al. (2024) performed a comparative anal-
ysis of existing modern methods, highlighting the advan-
tage of a combined SEO and SEM approach, especially in
the competitive e-commerce environment where dynamic
ranking algorithms create constant challenges. According
to the researchers, “a combined approach to SEO and SEM
provides a more comprehensive solution to increase prod-
uct visibility and sales on e-commerce platforms, justifying
its superiority over other methods used on simple websites

and e-commerce platforms”. SEO and SEM can outperform
conventional one-way methods, offering solid solutions for
businesses that plan to maximise their digital presence. The
researchers noted that the combined use of these tools leads
to a 5% increase in conversion rate.

According to C. Martin (n.d.), SEO tends to pro-
vide a 25% greater ROI compared to PPC. Furthermore,
1. Burban’s (2025) data revealed that the ROI for SEO was
calculated to be five times greater than that of PPC. The
click-through rate for SEO was significantly higher than
PPC, with SEO at 17.45% compared to PPC’s 3.5%. This
indicated that organic search results were much more like-
ly to attract clicks than paid advertisements. Additionally,
the conversion rate for SEO was also greater at 2.4% com-
pared to PPC’s 1.3%, meaning visitors coming from organic
search were more likely to convert into customers. When
comparing the efficiency of the CTR and CR together, the
ratio (CTR/CR) was much higher for SEO (7.27) than for
PPC (2.7), highlighting SEO’s better overall performance
in driving both traffic and conversions. Lastly, the exam-
ple with ROI showed that SEO brought in a much higher
return at 429.2%, compared to PPC’s 174%, further sup-
porting the idea that SEO tends to offer a stronger ROIL.
As reported by 1. Ugolkov et al. (2020), a complex use of
SEO and PPC may result in 709% ROI on average. Thus, if
possible, a combined use of these two strategies should be
given preference to achieve better outcomes.

On the other side of the debate, apart from the effec-
tiveness of the combination, is the understanding of the
concept of SEM. Some researchers specifically include SEO
in SEM, because both strategies are aimed at improving the
visibility of the site in search engines. They form a part of an
overall search marketing strategy, but with broad approach-
es: SEO focuses on organic (unpaid) traffic through site op-
timisation, while PPC offers the use of paid advertising to
attract traffic. Thus, in this approach, SEO is viewed as part
of a larger strategy, where both methods complement each
other. J. Hardwick (2024) noted that “the main difference
between search engine optimisation (SEO) and search en-
gine marketing (SEM) is that SEO focuses on optimising
a website for organic search traffic, while SEM includes
both organic search and paid advertising to attract traffic”.

A.Erdmann et al. (2022) put SEO and SEM side by side,
because they still have different goals and methods. SEO is
focused on long-term results, contributing to organic traf-
fic growth, while SEM brings quick results through paid
instruments and campaigns. This allows separating organic
and paid promotion and provide a clearer understanding of
their interaction within the framework of the overall mar-
keting strategy. R. Luttrell & A. Wallace (2025) separated
SEO and SEM, but analysed them in relation to each oth-
er, especially in the context of improving public relations
strategies. The researchers explained both approaches: SEO
through improved keyword analysis, content automation,
and personalisation, and SEM through improved targeting
algorithms and automated advertising auctions. Therefore,
the distinction between SEO and SEM depends on whether
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SEO is considered one of the elements of SEM or a separate
approach to organic traffic attraction within the framework
of the overall search marketing strategy.

Unlike previous studies that examined SEO and PPC
individually, the present study adopted an integrative ap-
proach by juxtaposing the two strategies in the context of
search engine marketing. The study brought to the fore not
only the measurable impacts such as visibility and conver-
sion rate enhancement but also the qualitative impacts such
as enhanced brand confidence and strategic adaptability.
Additionally, while earlier studies tended to overlook the
nuances introduced by industry conditions and company
size, the present study factored these in to offer a more
comprehensive approach. Furthermore, the study covered
specific cost structures and budget allocation challenges,
analysing how these strategies perform across different
company sizes and industry conditions - factors often
overlooked in earlier studies. By addressing these aspects,
the present study offered a more comprehensive under-
standing of the interplay between SEO and PPC, ultimately
providing a robust framework for optimising digital mar-
keting efforts in diverse business environments.

CONCLUSIONS
SEM strategy optimisation is a set of digital marketing el-
ements that ensure increased visibility, conversions, and
customer satisfaction. To achieve the best results, it is nec-
essary to obtain both the long-term short-term benefits of
SEO and the short-term opportunities of PPC. SEO helps
to create a sTable base of organic traffic by increasing posi-
tions in search engines, improving click-through rate and
return on investment, which allows businesses to reduce
paid advertising costs over time. At the same time, PPC
is indispensable for getting results quickly, especially in
cases where it is necessary to test keywords, adapt to chang-
es, or provide instant visibility to the target audience. The
statistical indicators in this study reveal clear performance
differences between SEO and PPC. Specifically, the average
click-through rate for SEO was 17.45% compared to only

3.5% for PPC, while the conversion rate was 2.4% for SEO
versus 1.3% for PPC. This resulted in a CTR/CR ratio of
7.27 for SEO, significantly higher than the 2.7 observed for
PPC, underscoring SEO’s effectiveness in converting clicks
into meaningful engagement. Furthermore, the return
on investment (ROI) for SEO was calculated at 429.2%,
which was substantially higher than the 174% achieved by
PPC. ANOVA analysis provided further insights: although
the p-values for organic traffic and CTR differences for SEO
exceeded the conventional significance level, the p-value
for the PPC conversion rate was 0.033, suggesting statisti-
cally significant variability in that metric across industries.
In contrast, both cost per click and ROI did not exhibit
significant differences in variance for either strategy. These
statistics strongly favoured SEO over PPC in the long-term
performance of sustainable digital marketing performance.
Combining SEO and PPC can produce a 709% average
ROI. This suggested that combining the two, as opposed
to using them individually, can boost overall marketing
performance substantially. By pairing the long-term ROI
of SEO with the short-term boost of PPC, companies can
maximise their visibility, build greater engagement, and
drive better bottom-line performance. However, despite its
integrative nature, the study had certain limitations, such as
the lack of longitudinal data as well as the need to further
explore future digital marketing trends. Further studies can
expand on these findings by incorporating real-time data
and extending the study to other marketing channels, thus
developing an even deeper insight into the dynamic rela-
tionship between SEO and PPC.
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YO 0CKOHaNneHHs cTpaTerii MapKeTUHry B NOLUYKOBMX CUCTEMaX:
BanaHcyBaHHA 4OBroCTPOKOBUX iHBECTULLIN Y MOLLUYKOBY ONTUMi3auilo
3 HEeravHMMM pesynbTaTaMy 3 OrJ1aTolo 3a KJIiK

AHoTauifa. Y nboMy JOCIPKeHHI pO3IIAHYTO aKTya/IbHICTD iHTerpalii MeTOAIiB 3a/y4eHHS OpraHiYHOTO Ta IVIATHOTO
TpadiKy A IiBUINEHHA BUAVMOCTI Ta IpUOYTKOBOCTI 6i3Hecy. MeTOW IIbOTrO ROCHIIKEHHSA OYIO BU3HAYUTU
HaKpaIun 6amanc Mix JOBTOCTPOKOBYMIMY iHBECTULISIMU B IIOIIYKOBY OITUMi3allil0 (SEO) Ta Heramumumu pesynbraTaMu,
sKi 3abesnedye pekaama 3 omarolo 3a K1k (PPC). ¥V gocmimKeHHI BUKOPUCTOBYBaINCA MeTOLY IOPiBHANIBLHOTO aHAIi3Y,
TEOPETUYHOIO CUHTE3Y Ta PO3IJIANY IPAKTMYHUX BUIALKIB BIPOBA/KEHHS IOUIYKOBOIO MapKETUHIY B €l1€KTPOHHIN
koMmepuii. Pesynprary nokasamm, mo SEO cTBOpIO€ MiLIHY OCHOBY I OpraHigYHOro Tpagiky, SMEHIIYIOUM 3a/IeXHICTD
Bifl IUTaTHOI pexIaMu Ta 3abe3ledylouy BUCOKY peHTabenbHIcTh iHBecTuniit (ROI) y HOBrocTpoOKOBiil IepCrieKTUBI.
Bopnouac, PPC-pexaMa 3abe3neuye IIBUJKY peaklilo pUHKY, eQeKTHMBHe TeCTYBaHHA KIIOYOBUX CJIiB Ta MUTTEBY
BUAMMICTD IpOAYKTiB abo mocimyr. Kom6iHOBaHMiT MinXix O IOLIYKOBOro MapKeTuHry, mwo inrerpye SEO ta PPC,
BUABMBCA Halle(eKTVBHIMVM JyIA MiBMUIIeHHA KoedillieHTa KOHBepcil, MOKpallleHHs B3aeMOJIIl 3 KOPUCTyBadaMM Ta
Ii/IBUIEHHA 3a/J0BOJIEHOCTI KTi€HTiB. [IpakTyyHa IIHHICTD LIbOIO JOCTIIXKeHHA IIOJIATa€ Y GOPMYIIOBAHH] CTpaTeriyHmx
NPVHLNIIB Ha/IAIITYBAHHA IIOITYKOBOIO MapKETUHIY JI/IA MiHiMi3alii BUTPAT, IiIBUILEHHI KOHKYPEHTOCIPOMOXXHOCTI
Ta JOCATHEHHS CTajJoro 3pocTaHHA. EQexTMBHMII IONIYKOBUII MapKeTVMHT BUMAara€ iHAMBiZYaJbHOTO IiIXORY, SAKWI
BpAaXOBY€ XapaKTePUCTUKM PUHKY, crenniky 6isHecy Ta ¢inancoBi pecypcu. Lli pesympraTy Hapjamy IpakTUYHY
inpopmario w1 po3poOKY MapKeTVHIOBUX CTPATETill /I BUKOPUCTAHHA B Pi3HUX Taly3sax

Knio4yoBi cnoBa: oHIailH-BUMMICTD; CTpaTerid paH)XXYBaHHS B IOIIYKOBill BMpadi; IVIaTHA IOIIYKOBA peK/IaMa;
e(eKTVMBHICTb peKIaMM; IPOCYBAaHHA Be0-CcailTy; OpraHivHmil Tpagik
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Abstract. The USA and China, as the world’s two largest economies, exhibit distinct business models that are directly
reflected in their corporate cultures. The purpose of this study was to examine the significant differences between
Chinese and American corporate cultures from two perspectives: academic achievements and the cultural status of
Fortune 500 companies. Among the Fortune 500 companies, American firms tend to emphasise “customer satisfaction”
and “employee well-being”, while Chinese enterprises place greater emphasis on “customer focus” but may lack sufficient
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INTRODUCTION

Corporate culture constitutes an intricate and multi-
faceted system encompassing the core values, govern-
ance framework, employee conduct norms, and external
representation of an enterprise as manifested in its opera-
tional practices. Since its inception, corporate culture has
been recognised as a pivotal pathway to achieving success
in modern management. It is not a static or isolated con-
struct but rather evolves dynamically under the influence
of various internal and external factors. As the world’s two
largest economies, the USA and China are home to numer-
ous large enterprises. Influenced by distinct external envi-
ronmental factors, these countries have developed unique
corporate cultures, particularly in terms of employee care.
Notably, employees serve not only as carriers and embod-
iments of corporate culture but also play an increasingly
critical role in the development and success of enterprises.
A thorough analysis of the underlying differentiating fac-
tors shaping American and Chinese corporate cultures can
provide valuable insights for managers in building effective
corporate cultures, facilitating more scientifically sound
management practices, enhancing employee satisfaction
and organisational commitment, and ultimately strength-
ening the core competitiveness of enterprises.

Since its inception, corporate culture has been widely
recognised as a pivotal element in the success of modern
management. It positively influences social responsibil-
ity, mitigates trade risks, enhances resilience to external
shocks, boosts employee cohesion, and shapes employ-
ee behaviour. According to K. Li et al. (2021), a survey of
2,894 American companies revealed that despite the ad-
verse impact of COVID-19 on business operations, firms
with robust corporate cultures exhibited significantly su-
perior performance, characterised by higher levels of em-
ployee innovation and sales performance. H. Mishchuk et
al. (2022) classified corporate culture as a critical form of
social capital, which substantially affects a firm’s sustain-
able competitiveness. S. Cheng et al. (2023) analysed data
from 2,818 listed Chinese companies and concluded that
a strong corporate culture can enhance a company’s risk
resistance during the US-China trade war, particularly for
private enterprises. A. Polyanska et al. (2019) evaluated
Ukrainian gas transportation companies using the McK-
insey 7S model and found that corporate culture is shaped
by employee behavioural norms and values grounded in
cultural, ethical, material, and spiritual dimensions, foster-
ing creative vitality and entrepreneurial spirit. Employees,
as the most dynamic production factor, constitute the core
human resources driving enterprise innovation and devel-
opment. K. Piwowar-Sulej (2021) highlighted that capable
and motivated employees are crucial for enterprise devel-
opment; Y. Lu et al. (2023) emphasised that safeguarding
employee interests is central to achieving an enterprise’s
human and social objectives, thereby laying the foundation
for attaining other goals.

B.A. Kurdi et al. (2020) examined the relationship
between employee satisfaction and customer satisfaction

across five key variables, revealing a significant causal link
between the two. Specifically, positive employee experienc-
es were found to directly influence customer satisfaction,
which in turn impacts enterprise competitiveness. Em-
ployee attitudes and behaviours are significantly shaped by
corporate management practices, and high employee turn-
over can have a detrimental effect on both management
strategies and overall competitiveness (Khan et al., 2020).
Sagacious enterprise leaders have shifted from managing
employees through rigid rules and regulations to a more
nuanced approach. They now place significant emphasis
on understanding employee sentiments and behaviours,
implementing cultural management strategies that align
corporate values with those of the employees. This fosters
a multi-dimensional synergy between the organisation and
its workforce (Xia et al., 2023). A robust corporate culture
embodies shared values and beliefs among managers and
employees, positively influencing performance, attitudes,
behaviours, productivity, and long-term development
(Cherian et al., 2021). Corporate culture not only serves
as a foundation for human resource management but also
acts as an intermediary between HR practices and corpo-
rate performance, further enhanced by effective resource
management, thus improving employee experience and be-
haviour. Against the backdrop of turbulent world situation
and trade war, the two largest economies, the American
and China, have shown a trend of anti-globalisation after
2017, and for enterprises operating in a highly competitive
global economic environment, turbulence in the external
operating environment is inevitable (Itakura, 2020).

A strong corporate culture can not only handle shocks
such as trade wars and COVID-19 but also increase em-
ployee satisfaction and organisational commitment, build-
ing a strong human resource base. However, the corporate
cultures of these two economies are facing different envi-
ronmental impacts, which have become typical corporate
culture characteristics of their own. The purpose of this
study was to analyse the differences between Chinese and
American corporate cultures, specifically in employee man-
agement, from the academic achievements and the data of
Forbes 500 companies, and to analyse the causes of such
differences from the aspects of politics, economic models
and culture. The pattern of the world may become worse.
In this contrast, finding the advantages and disadvantages
of different corporate cultural characteristics in different
environments and learning from each other can enable en-
terprises to meet the impact of the external environment
with a stronger attitude.

MATERIALS AND METHODS
This study was of a survey nature. The academic articles
retrieved for this study were obtained from the Web of
Science database, covering the period from 2014 to 2024.
The topic used for retrieval was “corporate culture” Data
analysis was conducted using CiteSpace 6.4 R1 Advanced
Software, and further exploration focused on identifying
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differences between Chinese and US corporate cultures.
These differences were analysed by considering cultural
background and development factors. To retrieve relevant
articles, the Web of Science Core Collection database was
selected, and a search was performed using the topic “cor-
porate culture” within the specified timeframe (January 1,
2014-December 31, 2024). The main types of articles in-
cluded in this study were articles and reviews. Articles such
as letters, editorial materials, summaries of meetings, book
chapters, recensions, and online publications that were ir-
relevant or incomplete were excluded. Finally, the duplicate
documents were removed using the duplicate function in
CiteSpace 6.4 R1 Advanced Software. A total of 1,111 lim-
ited articles were imported. The documents included were
exported from Web of Science in TXT format and named
as Download_CC, which were then imported into the soft-
ware for data analysis. The software was set with TopN =50,
TopN% = 10%, time period from 2014 to 2024, and time
slice as 1 year. The processed data were analysed by year,
country, keyword clustering, keyword timeline, keyword
heat map, and keyword frequency. The Fortune Global 500
List (n.d.) for different years was used to compare Chinese

and US companies. This helped to form the authors’ vision
of the differences in corporate culture of the two different
countries on which this study was focused.

RESULTS AND DISCUSSION

With the theme of “corporate culture’, a total of 1,111 valid
data were obtained from global academic articles. Figure 1
presents the annual publication analysis and trend line of
valid articles. The analysis revealed that international re-
search papers on corporate culture have generally been on
the rise, with an average of 101 published per year. Since
2015, the research papers on corporate culture in the Unit-
ed States have reached a relatively sTable state, while the
research of Chinese scholars is in line with the overall trend
of the world and exceeds the average frequency. This anal-
ysis suggests that the American has a mature corporate
culture, operating system and academic framework, which
has developed steadily, and there is not much interest in
academia. With the global promotion of soft management
methods into the field of corporate culture, many coun-
tries, including China, have begun to pay attention to the
study of this topic.
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Figure 1. The annual publication volume of effective articles on “corporate culture” in different regions from 2014 to 2024

Source: compiled by the authors of this study

A comprehensive data information window was ob-
tained for a total of 86 nodes (countries or regions), with
the results presented in Figure 2 and Table 1. Among these
nodes, the United States, China, and the United Kingdom
rank in the top three in terms of the frequency of paper
publication. Despite England having a significantly low-
er number of published articles (88) compared to the
US (214) and China (227), it exhibits the highest centrality
value (0.33). This indicates that research findings from this
region are cited most frequently and contribute significant-
ly. Conversely, both the US and China have comparable
publication frequencies and centrality values. American
and Chinese scholars constitute the two largest cohorts
globally engaged in studying corporate culture, which fur-
ther underscores the significance accorded by enterprises
and research institutions in both countries to this field of
study. Keywords play a crucial role in research articles as
they directly reflect the main body and content of the study,
provide clear focus on the research status, and capture the
trending research directions globally and regionally.
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Figure 2. Major countries and regions
with research results on corporate culture
Source: compiled by the authors of this study
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Table 1. Frequency and centrality of published articles on corporate culture in major countries and regions in the world

Country Frequency Centrality
PEOPLES R CHINA 227 0.29
USA 214 0.26
ENGLAND 88 0.33
AUSTRALIA 57 0.15
GERMANY 52 0.04
SPAIN 44 0.03
ITALY 42 0.09
SOUTH KOREA 41 0.04
FRANCE 32 0.07
NETHERLANDS 31 0.09
PAKISTAN 31 0.04

ROMANIA 27 0

MALAYSIA 27 0.04
TAIWAN 25 0.04
INDIA 24 0.04

Source: compiled by the authors of this study

Keywords are crucial in research papers as they di-
rectly reflect the core content and essence of the research,
delineate the focal points, and capture both global and re-
gional research trends (Fig. 3). In numerous articles, many
keywords with the same meaning are written in different
forms, such as “corporate social responsibility” and “CSR”
being analysed separately, and the same is true for “cor-
porate culture” and “organisational culture” Therefore, all
major keywords were operated with synonym merging.
Figure 4 shows the timeline and heatmap views of key-
word clustering in research articles on corporate culture.
The chart demonstrates that scholars around the world
have mainly focused on 11 themes in corporate culture
research, including “ESG performance;” “sufficiency econ-
omy, “circular economy,” “corporate social responsibility;
“Confucian culture,” etc. Among these themes, the first

four mainly reflect the social and philanthropic nature of
enterprises, which are particularly valuable in today’s in-
creasingly turbulent world. The fifth theme, “Confucian
culture,” represents a distinctive regional culture that serves
as the predominant value system in East and Southeast
Asia. This cultural framework emphasises the pursuit of
moderation and harmony in all affairs to foster equilibrium
and stability among individuals, enterprises, and society. In
many instances, this may require subordinating personal
interests for the greater good, which contrasts sharply with
the values prevalent in Europe and the US. In the ranking
of keyword clustering of academic achievements in the US
and China (Table 2), apart from the shared focus on cor-
porate social attributes, American researchers pay greater
attention to enterprise innovation, while Chinese scholars
are more concerned about sustainable development.
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Figure 3. The centroid ranking of keywords cluster analysis in the world’s academic articles
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Figure 4. Timeline and heatmap views of keyword
clustering in research articles on corporate culture
Source: compiled by the authors of this study

The analysis of research results from the world, the
US, and China is presented in Tables 3, 4, and 5, respec-
tively. The top five keywords in Chinese research articles
are “corporate social responsibility;,” “performance,” “im-
pact, “management,” and “organisational culture” This
ranking aligns with global trends, with corporate social
responsibility exhibiting significant Centrality strength.

This implies that enterprises should not only prioritise
profits and legal responsibilities towards shareholders
and employees but also assume responsibilities towards
consumers, communities, and the environment. Corpo-
rate social responsibility necessitates surpassing tradi-
tional profit-centric goals by emphasising human values
during production processes while contributing to envi-
ronmental sustainability, consumer welfare, and societal
well-being. Although “corporate social responsibility”
ranks second in terms of keyword frequency in America
research articles; however, it is noteworthy that “culture”
and “corporate culture” hold the highest Centrality val-
ue. Amongst these top five keywords are two related to
culture which also possess high centrality values. This
indicates that the American studies on corporate culture
place greater emphasis on exploring its intrinsic nature.
Each enterprise possesses unique cultural accumulation
characterised by distinct personality traits determined
by factors such as production methods, operational
practices management approaches traditions goals em-
ployee qualities internal/external environments. The US
has many world-leading advanced enterprises, which
also have world-renowned corporate cultures and devel-
opment models that are imitated by enterprises in oth-
er regions. This also provides American scholars with
a wealth of research cases and corresponding corporate
cultural confidence.

Table 2. Clustering analysis of keywords in American and Chinese academic articles

Country Clustering keyword rankings

(1) content configuration analysis; (2) corporate culture;

USA (3) innovation culture; (4) corporate social responsibility;
(5) national culture.
(1) behaviour; (2) corporate social responsibility;
China (3) sustainable development; (4) national culture;

(5) implications for corporate sustainability.

Source: compiled by the authors of this study

Table 3. The statistical findings of keyword frequency and centrality in global corporate culture research results

Keywords Frequency Centrality
corporate social responsibility 219 0.07
performance 147 0.06
corporate culture 121 0.07
impact 118 0.04
management 92 0.04
culture 89 0.07
innovation 64 0.05
strategy 60 0.04
model 60 0.02
corporate sustainability 56 0.04

Source: compiled by the authors of this study
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Table 4. The statistical findings of keyword frequency and centrality in research on corporate culture in the United States

Keywords Frequency Centrality
corporate culture 26 0.36
corporate social responsibility 22 0.37
impact 21 0.14
culture 19 0.31
performance 17 0.15
management 16 0.23
culture of health 7 0.13
model 6 0.04
governance 5 0.04
company 5 0.05

Source: compiled by the authors of this study

Table 5. The statistical findings of keyword frequency and centrality in research on corporate culture in China

Keywords Frequency Centrality
corporate social responsibility 58 0.21
performance 49 0.1
corporate culture 43 0.18
impact 43 0.11
management 28 0.11
firm performance 23 0.11
strategy 20 0.06
culture 18 0.11
green innovation 17 0.07
model 15 0.1

Source: compiled by the authors of this study

To investigate the stage development of corporate cul-
ture research, keyword emergent detection was conducted
using CiteSpace software. The y value was set at 0.5 with a
yearly interval of 1 year. Figures 5 and 6 present the results,
revealing that there were 12 emergent keywords in America
academic achievements and 11 emergent keywords in Chi-
nas. By comparing the data depicted in the figures, it be-
comes evident that apart from common keywords related
to corporate social responsibility such as “climate change”,

Keywords Year Strength Begin End 2014 - 2023
capability 2014 1.53 2014 2015 sm—
culture 2016 1272016 2017  memm—
impact 2017 2.052017 2018 o
supply chain management 2017 1.66 2017 2018 —
model 2018 2.412018 2019 S —
governance 2018 22018 2019 [
promotion 2018 1.6 2018 2019 R
social responsibility 2018 1.62018 2019 e
culture of health 2018 132018 2021 —
management 2017 2.39 2020 2023 ——
moderating role 2021 1.53 2021 2023 —
climate change 2015 1.21 2021 2023

Figure 5. Emergent detection
of keywords in the Unites States
Source: compiled by the authors of this study

“social responsibility’, and “governance’, the US particular-
ly emphasise more concrete and detailed aspects of social
responsibility. Notably, “capability” concerning employees
emerged in America as early as 2014 while China’s research
on its employees commenced much later with correspond-
ing keywords appearing only in 2019 and subsequently in
2021 respectively. These emergent keywords primarily fo-
cus on enterprise development itself which fundamentally
distinguishes them from those observed in America.

Keywords Year Strength Begin End 2014 - 2023
work 2015 1.41 2015 2018 e
case study 2017 152017 2019 e
information technology 2018 1.952018 2020 e
competitive advantage 2018 1.822018 2020 e
context 2018 1.612018 2019 —
model 2018 1.62018 2019 e
framework 2018 1.562018 2020 R
capability 2019 2.292019 2020 R
business performance 2019 1.58 2019 2021 ———
corporate governance 2019 1.352019 2020 A —
job satisfaction 2021 1.212021 2023 —

Figure 6. Emergent detection
of keywords in China
Source: compiled by the authors of this study
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In the 2024 Fortune Global 500 List, Chinese com-
panies constitute 29.0% (145) of the total entries, while
American companies account for 27.2% (124). Enterprises
from both countries are closely interconnected and play a
pivotal role in the global economic landscape. L. Du (2023)
used AntConc software to analyse high-frequency terms
related to corporate culture during 2019-2021 for both
Chinese and US companies. Among the most used terms
by Chinese enterprises, there was no explicit mention of
employee care. However, through extensive promotional
efforts, these enterprises emphasised the enhancement of
employee engagement and advocated for employee dedi-
cation. This contrasts sharply with the focus observed in
American corporations.

To summarise, the concepts of “corporate social re-
sponsibility,” “employee care,” and “corporate social re-
sponsibility” highlighted in the relevant articles on Amer-
ica corporate culture exhibit a high degree of similarity to
corporate culture of Forbes list. However, there are noTa-
ble differences when compared to Chinese corporate cul-
ture. Chinese scholars also emphasise “corporate social
responsibility” and “employee care” in their published
findings. Nevertheless, Chinese companies listed in Forbes
prioritise aspects such as “employee ethics,” “employee
dedication,” and a customer-centric approach within their
corporate culture, which significantly diverges from main-
stream published findings.

In September 2023, the President of the United States
Joe Biden personally visited Detroit to show support for the
auto workers’ strike initiated by the United Auto Workers
union. In contrast, China witnessed numerous instanc-
es where enterprises were exposed for coercing employ-
ees into working overtime or disguising layofts. A survey
by C. Hu et al. (2024) comparing CEO letters from both
countries revealed that interactive meta discursive nouns
occurred twice as frequently in American discourse than in
Chinese discourse, indicating greater efforts invested by the
US companies towards employee cohesion. American large
enterprises place significant emphasis on prioritising both
“employees” and “customers.” Conversely, Chinese large
enterprises regard placing customers at a supreme position
while praising employee dedication.

Corporate culture is influenced by a multitude of fac-
tors, including regional political characteristics, cultural
background, industry type, and technological advance-
ment - all of which exhibit major differences between Chi-
na and the US. As a global leader in technology and eco-
nomics, the US plays a dominant role in academic research
on corporate culture. While there are some differences in
academic achievements in corporate culture between the
US and China, these discrepancies are relatively minor.
However, a noTable disparity exists between the academ-
ic research on corporate culture in China and the actual
corporate culture observed among Forbes-listed compa-
nies in the region, particularly concerning employee care.
Compared to Chinese scholars, international counterparts
do not exhibit a significant gap in research level or focus.

Business serves as a microcosm of society, and as the world’s
second-largest economy, China’s rapid development has
demonstrated a unique pattern within its political system
and cultural framework - profoundly influencing the cor-
porate culture and operational models adopted by large Chi-
nese enterprises. Consequently, a marked divergence has
emerged in academic research focused on corporate culture.
As for the political system and economic structure, a
defining feature of Chinese enterprises is the significant
presence of state-owned enterprises (SOEs). Specifically,
within the Fortune Global 500 List, large SOEs hold a sub-
stantial proportion. As of 2024, there were 90 Chinese SOEs
on this list, accounting for 62.1% of all Chinese enterprises
listed. K.J. Lin et al. (2020) noted that much of the academic
research on SOE operations was based on Chinese samples.
The corporate culture and core values of these SOEs exhibit
unique characteristics, notably the politicisation of corpo-
rate culture. The political nature of SOE executives is wide-
ly recognised; some studies have likened it to a “revolving
door” phenomenon where executives move between po-
litical bodies, government positions, and SOEs to advance
their careers (Lin, 2017). C.A. Holz (2015) highlighted that
the political dimension of Chinese SOEs has been widely
acknowledged, often leading to their managers being per-
ceived as “quasi-officials” or “state-owned enterprise busi-
nessmen” rather than conventional professional managers.
This distinction applies particularly to chairpersons and
chief executives of central SOEs. This phenomenon is not
unique to China; K. Szarsec et al. (2020) surveyed approx-
imately 12,000 joint-stock companies in Poland and found
that changes in management and supervisory board mem-
bers in SOEs are more frequent than in private enterprises
and are associated with political elections. C. Inoue (2019)
pointed out that the performance of SOE:s is politically con-
tingent, resulting in systematically higher employment lev-
els but lower financial performance during election years.
Political culture constitutes the core of the enterprise
culture in SOEs, characterised by distinct attributes of
patriotism, collectivism, dedication, and professionalism
(Jian et al., 2023). While SOEs generally offer employees su-
perior working conditions, social status, and benefits with-
in their scope of responsibilities compared to private enter-
prises, resulting in a notably low employee turnover rate,
large SOEs often pay less attention to employee behaviour
and emotions. Consequently, this oversight leads to low-
er job satisfaction and organisational commitment among
SOE employees relative to those in private enterprises
(Wang, 2008), which poses significant long-term challenges.
From a cultural perspective, the US boasts a nearly 300-
year tradition of modern individual liberalism. In contrast,
China possesses an extensive folk cultural heritage that
spans over 5,000 years. The profound historical background
of China has significantly shaped the thoughts and behav-
iours of its people, leaving an indelible imprint on its history
and culture. Despite the pervasive influence of contempo-
rary education and cultural dissemination, Confucianism,
which originated approximately 2,500 years ago, continues
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to exert a profound influence on Chinese entrepreneurs and
employees. Serving as an informal yet powerful framework
for political and social norms, Confucianism permeates
almost every aspect of Chinese civic life (Koczkas, 2023).
Beyond guiding proper social behaviour and interperson-
al relationships, the influence of Confucianism extends to
numerous Asian countries, including Japan, Korea, Singa-
pore, and Vietnam (Qin & Nordin, 2019; Nawrot, 2020).
The core values of Confucianism encompass harmo-
ny, hierarchy, moral integrity, and familial piety (Slezi-
ak, 2014). E. Ren et al. (2022) highlight that Confucianism
underscores the importance of individual contributions
to collective well-being, advocating for the subordination
of personal interests to those of the group in case of con-
flict. This perspective starkly contrasts with the Western
emphasis on individualism and personal autonomy. Con-
fucianism exerts a dual influence on workplace dynamics.
Firstly, influenced by Confucian principles of “rites” (li)
and “righteousness” (yi), Chinese managers and employees
typically exhibit a pronounced sense of hierarchical order
and strive to maintain harmonious superior-subordinate
relationships while minimising overt conflicts. Such re-
spect for hierarchical harmony facilitates internal cohesion
and operational efficiency within enterprises and organ-
isations (Li & Sun, 2015; Wu et al., 2022). However, this
approach may inadvertently overlook the personal values
and individuality of employees. Secondly, Confucianism
promotes the concept of the “golden mean,” which serves
as a guiding philosophy for individuals to uphold inter-
personal harmony while adhering to traditional etiquette
(Du et al., 2014; Zhang & Chen, 2020). The prevalence of
this principle among Chinese managers and employees
can lead to conservative expression of opinions and limit-
ed innovation. Additionally, employees” career aspirations
are often realised through diligent effort and the sacrifice
of personal interests, actively suppressing individual needs,
which diverges significantly from the liberal culture preva-
lent in the US. This adherence to tradition may impede or-
ganisational innovation by prioritising the preservation of
established norms over fostering change (Jiao et al., 2015).
Consequently, this submissive mentality can undermine
employees’ initiative and engagement in enterprise devel-
opment, hindering the cultivation of internal dynamism.
The American corporate culture and development
model exhibit a strong degree of advancement, stability,
and innovation, setting the pace for modern scientific and
technological advancements. However, it is incorrect to as-
sert that the American corporate culture model is inher-
ently superior to the Chinese one or vice versa. Guided by
traditional values such as dedication, harmony, and moder-
ation, managers and employees in large Chinese enterpris-
es often prioritise collective goals over personal interests,
demonstrating superior executive efficiency and contribut-
ing significantly to the rapid development of China’s econ-
omy. The “China puzzle” refers to the phenomenon where,
despite perceived inefficiencies and heavy government
intervention, Chinas SOEs have played a crucial role in

achieving remarkable economic success, puzzling many
scholars. As K.J. Lin (2020) points out, if SOEs are under-
performing, how has China managed to achieve its fastest
economic growth over the past four decades while relying
heavily on them? This model has facilitated industrial mir-
acles, including rapid catch-up and partial overtaking in
sectors like high-speed rail, bridge construction, and aero-
space. Similarly, influenced by Confucianism, companies in
South Korea, Japan, and Vietnam have also demonstrated
strong employee dedication and high executive efficiency,
playing a key role in driving economic development and in-
dustrial construction in East and Southeast Asian countries.

At the onset of 2025, global conditions have become
increasingly volatile. During the beginning of his second
term, the US President Donald Trump initiated trade wars
against multiple countries. Notably, direct trade tensions
between the US and China in industries such as artificial
intelligence, automobiles, and electronic chips have be-
come more pronounced. As Generation Z increasingly be-
comes the dominant force in the workforce, they display
distinctive workplace attitudes: a need for corporate recog-
nition and self-actualisation, along with a strong alignment
with company values (Gabrielova & Buchko, 2021; Jung &
Yoon, 2021; Febriana & Mujib, 2024). Both American and
Chinese enterprises are confronting severe external and
internal challenges. Based on this analysis, the neglect of
employees within Chinese corporate culture may exacer-
bate internal crises. However, crises also present oppor-
tunities for enterprises to seek transformation. Academic
research can provide better solutions for enterprise devel-
opment, thereby exploring a more harmonious and effec-
tive employee relationship model that adapts to changing
market environments and social expectations. This process
not only inherits and innovates traditional values but also
positively responds to emerging challenges and opportuni-
ties. One effective approach for large Chinese companies
to achieve more efficient growth is to integrate domestic
scholarly research, which tends to be more international
and scientifically rigorous.

CONCLUSIONS
The USA and China, as the world’s two largest economies,
are home to a substantial number of companies on the
Forbes Global 500 list. According to research findings on
“corporate culture” published between January 2014 and
December 2024, both countries were the most prolific
contributors during this period. These studies have con-
sistently focused on key areas such as “corporate social
responsibility;” “corporate culture;” and “employee behav-
iour” Compared with the corporate culture of the Forbes
Global 500 in 2022, America corporate culture aligns close-
ly with academic research outcomes, while Chinese corpo-
rate culture lags behind these academic research outcomes.
This discrepancy is closely tied to the distinct political, cul-
tural, and business models of the two nations. In China,
the Forbes list is predominantly large SOEs, characterised
by a politicised corporate culture where executives often
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function as “quasi-officials” or “state-affiliated business-
men” rather than professional managers. SOE managers
tend to show less concern for employees, resulting in low
employee turnover but also low satisfaction rates and or-
ganisational commitment. Additionally, the long-standing
influence of Confucianism, which has shaped Chinese so-
ciety for over two millennia, profoundly influences Chinese
enterprises. Managers and employees generally follow a
strong hierarchical structure, suppressing individual needs
and innovative behaviours. In contrast, American corpo-
rate culture tends to encourage innovation more actively.

challenges in the future, which makes it worthwhile to use
the findings obtained in this study for further academic re-
search in this area.
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AHoTauiq. [IpaniBHUKY — Ie TIOACHKUI pecypc MANPUEMCTBA, BOHU € HalaKTMBHIIINMM IPOJYKTUBHUMY (PaKTOpaMU
B HbOMY. AHasi3 (aKTOpiB HABKOIMIIHBOTO CepefoBUINA Ta IOBEHNiHKM IpalliBHUKIB HAI3BMYANHO BaXIMBUI Jyid
¢dbopMyIOBaHHA CTparerii po3BUTKY HiflpueMcTBa. AMepuka Ta KuTail € 1BoMa HailOIIbIIMMY €KOHOMIKaMU CBITY;
IIpOTe iCHYIOTb 3HaYHi BifIMIHHOCT] B eKOHOMIUHNX CHCTeMax Ta YIpaB/IiHHi TIOACbKUMY pecypcaMi, AKi 6e3ocepeHbo
BiOOpaXKaloThCs Ha KOPIIOPATUBHIl Ky/IbTypi. Y 1iif CTaTTi FOCTIIKYIOTbCA CTAaTUCTUYHI BITMIHHOCTI B KOPIIOpaTUBHIl
Ky/IbTypi Mk 500 cvmpamMmy nignpuemcramu Forbes 2022 poxy B Kurai Ta AMepui, a Tako>X BiTMiHHOCTI B akaeMiYHNX
TOCATHEHHAX, II0B A3aHUX 3 KOPIIOPAaTUBHOIO KYJIBTYPOI0, MDK IBoMa KpaiHamu 3 2014 mo 2023 pik. Cepep 500 cympHMX
nignpueMcts Forbes, amepukaHCbKi IifjIIpueMcTBa 3a3BMYail 30CEPeIPKYIOTbCS Ha «K/Ii€HTaX» i «IIpalliBHUKaX», a
KUTAJCbKi — Oi/lbllle aKkIleHT Ha «KIi€HTaX», BiICYTHICTH «TypOOTH IpO CHiBpOOITHUKIB» i migTpyMKa «BimmaHOCTI
CHinO6iTHI/IKiB». 3 TOYKM 30py aKafleMiYHMX JOCATHEHD, 4aCTOTa Hy6niKauiI7[, YacTOTa K/IIOYOBMUX CJIiB i LIEHTpaabHe
Mice 000X KpalH JeMOHCTPYIOTb BUCOKY HOAiOHicTb. PO3pyB MK IIOTOYHMM CTaHOM KOPIIOPaTMBHOI KYJIBTYpU Ta
¢doxycoM akafieMidHUX JOCIimKeHb Y KuTtai B 0CHOBHOMY 3yMOBJICHUII IOMITUYHYMY T4 €KOHOMIYHVMM CUCTEeMaMI Ta
KyIBTYpHUMM (aKTOpaMu. TUIIOBOIO PMCOI0 BEMUKUX HifpueMcTB y Kurai € gepxaBHi HignpreMcTBa, KOpIOpaTuBHA
Ky/IbTYpa AKX Ma€ 3HauHe NMOTiTYHe 3HadyeHH:A. CrabibHe poboue cepefoBullle, BUCOKA 3apo0iTHA I1aTa Ta foO6poOyT
Ha JIepP>KaBHUX IIANPUEMCTBAX IPUHOCATD BUCOKE 33/I0BOJIEHHS IIPALliBHUMKAM, ajie II€ TAKOXX CIIOHYKA€ KEePiBHMKIB
IiJIPUEMCTB 3arajioM irHOpPyBaTy IOTpeOM IpaliBHUKIB. Y KyJIbTYPHOMY IUIaHi BIUIMB KOH(QYLiaHCTBA IPOTATOM
TUCAYOJITD 3pOOUB IIpal[iBHMKIB KOHCEPBAaTUBHVIMMU, KOIU BOHM BMC/IOBIIOBAIM OCOOMCTY AYMKY Ta IIPOIIOHYBaJIM
iHHOBawLiiH] ixel, i HATOMICTb BOHM HOCATA/IM CBOIX Kap €pPHUX IIijIell IUIAXOM CYM/IIHHOI IIpalli Ta 0COOUCTOI XKepTBU.
3 mprxomoM Ha po6ody culry Bce OiIbII BIUIMBOBOTO IOKOJIHHA, HapomkeHoro micig 2000 poky, sike BIUCOKO LiHYeE
cBOOOAY Ta KYJIBTYPHUII Pe30HAHC, IOTOYHA KOPIIOpaTMBHA KyabrTypa B Kmral cTukaerbcs 3 mepmaini cepiio3HimmMm
npo6reMamy, i pepopmMa KOpIopaTMBHOI KY/IBTYPU € TEPMiHOBOIO

Knio4yoBi cnoBa: KopropaTMBHa KyIbTypa; CHiBpoOiTHUKY; AMepuka; Kwutail; fgep>kaBHI HifIpUEMCTBa;
KOH(yLiaHCTBO
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Data-driven approaches in recruitment and personnel selection

Abstract. The purpose of the present study was to investigate the impact of data-driven approaches on the efficiency
of recruitment processes in Ukrainian companies. The study was conducted based on a meta-analysis of 87 scientific
publications for 2016-2024. Using the Glass-Hedges methodology, the study determined the effectiveness of various
analytical tools, with the highest scores demonstrated by predictive analytics with an average effect of 0.82 and CV screening
systems with an indicator of 0.75. An expert survey of 24 industry professionals using the Delphi method revealed the
priority of accuracy in predicting hiring success with a consensus level of 92% and speed of candidate processing with an
88% rate. Analysis of the practical aspects of implementation based on in-depth interviews with 38 HR directors identified
key challenges in technical integration and staff training. The study of the specific features of implementing innovative
approaches showed the highest level of digitalisation of recruitment in the I'T sector (92.4%) and large companies (87.3%),
which correlates with the amount of investment in relevant technologies. The developed predictive models based on the
analysis of 78 thousand candidate records and 4.3 thousand completed hiring cycles showed the greatest efficiency of the
XGBoost algorithm with an 89.4% accuracy of hiring success prediction and a ROC-AUC of 0.92. Comparative analysis of
the effectiveness of automated CV screening systems revealed the advantage of hybrid solutions with a selection accuracy
of 92.3% and a processing speed of 620 CVs per hour, while reducing the cost of processing one CV to USD 1.5. An
assessment of key performance indicators showed a 43.7% reduction in time-to-hire and a 22.1% increase in quality-of-hire
in companies with a data-driven approach compared to the control group, accompanied by a 20.6% increase in retention
rates. The integrated assessment of the effects of analytical tools showed the highest efficiency index in the operational
component (0.89) and process automation (0.88) with an economic effect (ROI) of 245% and 278%, respectively, which
confirmed the feasibility of implementing data-driven approaches in recruiting for Ukrainian companies

Keywords: predictive analytics; automated systems; optimisation algorithms; labour market

INTRODUCTION

A data-driven approach to recruitment is a decision-mak-
ing system based on the analysis of large amounts of data
about candidates and the labour market, which involves
collecting and processing information from CVs, social
media, and job search platforms to automate the initial
screening of candidates. The use of machine learning and
artificial intelligence (AI) allows optimising the search
for employees, assess the suitability of qualifications for a
vacancy, and create a candidate rating system. Analytical

models predict the effectiveness of future hiring, factor in
the personalised requirements of recruiters, and improve
the accuracy of staff selection. This approach helps to re-
duce human bias, ensures the objectivity of the process, ex-
pedites recruitment, and allows adapting the recruitment
strategy to changes in the labour market. Tools such as re-
sume text analysis using Natural Language Processing, neu-
ral networks for assessing competence matching, and hy-
brid models (e.g., GLMix with GBDT) are used to improve
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the quality of candidate selection. This approach helps re-
cruiters to focus on the most promising candidates, opti-
mise time and increase the efficiency of the hiring process.

N. Chernenko (2022) studied the application of Al in
HR management by analysing the effects of digital technol-
ogies on the optimisation of HR processes. The researcher
examined the automation of decision-making, forecasting
labour needs, increasing the efficiency of management pro-
cesses, improving motivation systems, and ensuring data
security in the context of dynamic changes in the labour
market. The analysis of the impact of digitalisation was di-
vided into thematic blocks covering drivers of optimisation
of HR processes, risks of algorithmic bias, and mechanisms
for monitoring and correcting management decisions. The
integration of technological innovations with managerial
experience emphasises the synergy of approaches that al-
lows adapting HR policy to the conditions of the modern
market. The combination of conventional researcher’s anal-
ysis with thematic segmentation contributed to a deeper
understanding of the effects of digital transformations on
the optimisation of HR processes.

L. Piddubna & I. Chuieva (2023) systematised digital
tools for optimising HR processes in IT companies, reveal-
ing the use of AI, chatbots, cloud solutions, blockchain,
distance learning platforms, virtual and augmented reality
technologies to automate processes and forecast staffing
needs. T. Aizenberg (2024) and O.I. Kravchuk et al. (2024)
summarised current trends in the implementation of Al
tools in international human resources (HR) manage-
ment, focusing on the benefits of automating recruitment,
performance evaluation, staff training, and remuneration
management, as well as analysing ethical challenges, in-
cluding the risks of algorithmic bias, data privacy, and
the need to balance technological innovation with the
human factor. The integration of the thematic division al-
lows combining the analysis of instrumental capabilities
with the consideration of ethical aspects, which contrib-
utes to a deeper understanding of the transformation of
HR processes under the influence of digital technologies.
M. Vedernikov et al. (2024) considered the use of digital
tools to optimise the processes of recruitment, selection,
and retention through the integration of AI technologies,
data analytics, video tools, and chatbots, which helps to
increase the efficiency of HR departments and make stra-
tegic decisions considering the risks of data security and
algorithmic bias.

O. Dragan & M. Pylypenko (2024) analysed the influ-
ence of innovative technologies on the development of the
employer’s brand by automating HR processes, optimising
recruitment and adaptation, improving internal commu-
nications and monitoring the company’s reputation, cov-
ering key brand components, including corporate culture,
working conditions, professional development opportuni-
ties, motivation and reward system, which creates the basis
for competitive advantages in the labour market, and em-
phasising the need to invest in staft training, compliance
with ethical standards and security of confidential data.

O. Bekhter (2025) analysed the effects of digital technolo-
gies integration on optimisation of management processes
through automation of routine operations, introduction of
data analytics systems and Al algorithms for forecasting
staffing needs, improving the processes of recruitment and
motivation of employees, which contributes to the compet-
itiveness of organisations in the context of intensive digital-
isation of the economy.

The influence of Al and automation technologies on
human resources management was analysed through the
lens of transforming recruitment, training and employee
engagement processes involving automated candidate as-
sessment systems, adaptive learning and analytical plat-
forms for sentiment monitoring, which helps to optimise
HR processes while factoring in the ethical aspects, in-
cluding preventing algorithmic bias, ensuring transparen-
cy of decision-making, and compliance with data privacy
requirements, which creates a basis for the development
of integrated models, where technological efficiency
meets human control to create a sustainable human re-
sources environment.

Analysis of existing research revealed lack of coverage
of the long-term effects of algorithmic management on
organisational culture and a lack of empirical data on the
effectiveness of digital HR tools in various sectors of the
economy. The purpose of the present study was to deter-
mine the influence of data-driven approaches on the effi-
ciency of recruitment processes in Ukrainian companies
and to develop recommendations for their optimised im-
plementation. Objectives were to develop a methodological
framework for integrating data-driven approaches; to eval-
uate the effectiveness of analytical tools; to investigate the
specifics of implementation in companies of varied sizes.

THEORETICAL OVERVIEW
The study of the impact of AI on HR management has
been actively developing in 2016-2024, covering various
aspects of automation, analytics, recruitment, and talent
development. Researchers systematically analyse both
technological opportunities and ethical challenges of dig-
ital transformation of HR processes in a global context.
T. Zimmermann et al. (2016) presented Initial studies of
technology integration into HR processes, analysing da-
ta-driven HR management with a focus on the use of natu-
ral language processing technologies to automate candidate
screening. This study laid the methodological groundwork
for further research into the use of machine learning al-
gorithms in resume analysis and identification of hidden
talents, demonstrating the first steps of integrating Al into
HR functions at the initial recruitment stage.

The next stage in the development of electronic HR
management and recruitment was covered by R.D. John-
son et al. (2020), who examined the benefits of electronic
HR management for attracting talent through the intro-
duction of intelligent candidate assessment systems. The
researchers emphasised the transformation of recruitment
processes through the automation of routine operations
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and the introduction of personalised communications,
which has become the basis for the further development
of recruitment technologies and deeper integration of Al
solutions into HR management practices.

P. Budhwar et al. (2022) explored the international
context of Al implementation in HR, offering a compre-
hensive research programme that covers the transforma-
tional impact of Al on global HR practices and the ethical
aspects of intercultural use of technology. This topic was
expanded by L. Piddubna & I. Chuieva (2023), analysing
the international practices of using digital technologies in
the HR management of IT companies and global practices
of implementing innovative solutions to optimise HR pro-
cesses in a cross-cultural environment.

The transformation of HR analytics and learning using
AT was detailed by R. Nyathani (2023a; 2023b), revealing
the potential of HR data management for strategic deci-
sion-making and implementation of personalised devel-
opment programmes through adaptive learning platforms.
N.K. Siradhana & R.G. Arora (2023) explored the resur-
gence of Al in the HR field, analysing modern solutions
that transform conventional approaches through intelligent
talent acquisition and development systems. V. Iyer (2023)
examined the revolutionary influence of Al on recruitment
processes, exploring the synergy of Al technologies and
conventional HR methods.

A. Charlwood & N. Guenole (2022) addressed the
ethical aspects and challenges of introducing Al into HR
practices, exploring the paradoxes between automation
and maintaining a human-centred approach. R. Mohana
& B. Revathi (2024) analysed the challenges of HR pro-
fessionals adapting to the latest technologies, focusing on
the transformation of professional roles. O.I. Kravchuk
et al. (2024) developed this topic by exploring the ethical
issues of using employee data in the context of digital trans-
formation and the need to strike a balance between techno-
logical efficiency and privacy protection.

N.I. Munshi et al. (2023) started a systematic analysis
of the use of Al in HR, with researchers considering the
introduction of AI technologies in various HR functions,
including recruiting, onboarding, training, and develop-
ment. D.S. Surya Wuisan et al. (2023) explored AI inte-
gration through the SmartPLS approach, identifying the
relationship between technology and business perfor-
mance. Multifunctional analysis by G. Kaur et al. (2023)
covered the transformation of conventional HR functions
through the introduction of automated decision-making
systems, predictive analytics, and personalised approach-
es to HR management.

Modern studies of 2024 demonstrated the expansion
of Al application in HR. O.A. Alabi et al. (2024) focused
on optimising customer service through HR analytics.
A. Chandratreya (2024) and P. Manoharan (2024) pre-
sented comprehensive models for implementing Al to
optimise HR processes. H. Sjahruddin et al. (2024), and
N. Govarthanan & P. Anbumani (2024) highlighted the
potential of intelligent technologies to ensure objective

talent acquisition. T. Aizenberg (2024) analysed current
trends in the use of Al tools in international management.
O. Dragan & M. Pylypenko (2024) focused on the impact
of Al on employer branding, and J. Dima et al. (2024) stud-
ied the role of the HR triad in the context of technological
change. M. Vedernikov et al. (2024) analysed the use of
digital HR-engineering tools in the context of digitalisa-
tion, and M. Faqih et al. (2024) investigated the impact of
Al on talent acquisition processes, highlighting current
opportunities and challenges in modern HR practices.

The most recent research was presented by N. Cher-
nenko (2022), who explored the use of Al to transform
traditional HR functions through the automation of rou-
tine processes and the use of predictive analytics, and
O. Bekhter (2025), who investigated the influence of AI on
the transformation of recruitment, training, and engage-
ment processes to optimise the use of HR, demonstrating
current trends in the industry and promising areas for the
integration of intelligent technologies into HR practices.
Thus, the analysis of the scientific literature demonstrated
the evolution of Al research in HR from basic data analysis
algorithms to integrated HR management systems. The bal-
ance between technological innovation and a human-cen-
tric approach continues to be a key challenge.

MATERIALS AND METHODS
The study was conducted from September 2023 to Decem-
ber 2014 and was structured into four consecutive stages
according to the logic of studying the effects of data-driven
approaches on HR processes:

Stage 1. Development of the methodological frame-
work (September-December 2023). The first stage focused
on the development of a methodological framework fol-
lowing the Braverman approach to integrating quantitative
methods into HR research. A meta-analysis was conducted
according to the methodology of L.V. Hedges (1981) to as-
sess the effectiveness of various analytical tools in recruit-
ment practice based on 87 relevant studies. The analysis
covered publications describing a total of 217 companies
from various sectors of the economy. The research publi-
cations were selected using the keywords “HR analytics”,
“data-driven recruitment’, “Al in recruitment’, “predictive
HR” from Scopus, Web of Science, Google Scholar, and
ResearchGate databases for 2016-2023. The criteria for in-
cluding publications in the meta-analysis were empirical
nature of the study, availability of quantitative indicators
of the effectiveness of analytical tools, and a sample size of
at least 30 companies.

An expert survey was conducted using the Delphi
method among 24 industry experts to validate the re-
search tools, using a modified Linstone-Turoff technique
(Mahajan, 1976) to reach consensus on key performance
indicators of data-driven approaches. The number of
experts (n =24) was determined following the recom-
mendations of G.J. Skulmoski et al. (2007) regarding the
optimal size of the expert panel for the Delphi method
(20-30 people). The criteria for engaging experts were as
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follows: work experience in the HR field (at least 5 years),
practical experience in implementing analytical tools,
industry diversity, and availability of specialised exper-
tise in HR analytics. To assess the level of consensus, a
10-point scale of significance of indicators was used, with
the coefficient of variation and the level of consistency of
experts’ opinions calculated.

Stage 2. Collection of empirical data from companies
working with Big Data (January-April 2024). At the second
stage, a sample of companies was formed for the empirical
study using the stratified selection method. Notably, the
217 companies identified in the meta-analysis served as
a source of secondary data. For the empirical part of the
study, companies operating in Ukraine were selected sep-
arately. Initially, 48 potential participating companies were
identified. The inclusion criteria were operating in Ukraine,
having an HR department or a recruitment specialist, and
conducting recruitment procedures at least once a quar-
ter. Of these, 32 companies were identified that met all the
selection criteria. The final study involved 12 companies
that agreed to provide the necessary information to the
study based on anonymity. These companies provided an-
onymised data from HR systems on their recruitment pro-
cesses for 2022-2024. A series of in-depth semi-structured
interviews was conducted with 38 HR directors and heads
of recruitment departments of the companies surveyed.
The number of interviews exceeded the number of com-
panies, as the study involved respondents from both head
offices and regional divisions.

The audio recordings of the interviews were transcribed
and coded using MAXQDA 2023 software for further qual-
itative analysis using the thematic coding method. A code
system was developed to analyse the practical aspects of
implementing analytical tools, which included five key cat-
egories: technical integration, staff training, data quality,
budgeting, and scaling. To assess the subjective perception
of the effectiveness of analytical tools, a satisfaction index
was developed on a 5-point R. Likert’s (1932) scale, where 1
is completely dissatisfied and 5 is completely satisfied.

Stage 3. Building forecasting models (May-Septem-
ber 2024). The total amount of data for analysis was more
than 78 thousand records of candidates and 4.3 thousand
completed hiring cycles. The analysis was conducted using
Python 3.9 programming language with the corresponding
libraries (pandas 2.0, scikit-learn 1.2, XGBoost 1.7) accord-
ing to the Gavin-Thoros methodology. Three types of pre-
dictive models were built:

1. A model for predicting hiring success based on
the XGBoost algorithm as recommended by Chen and
Guestrin.

2. A model for determining the duration of the candi-
date search based on the Random Forest algorithm accord-
ing to Brainman’s methodology.

3. A neural network model for estimating the probabil-
ity of employee retention based on the Hinton architecture.

The models were validated using the Bootstrap Aggre-
gating method with a data distribution of 70% for model

training and 30% for testing. The models’ performance was
evaluated by the metrics of forecast accuracy, area under the
ROC curve (AUC), F1-score, processing time, and specificity.
At the same time, the study analysed the efficiency of au-
tomated CV screening systems in the companies studied.
Three types of systems were compared: rule-based algo-
rithms, systems based on Natural Language Processing,
and hybrid systems. To validate the results, the study used
precision, recall, and F1-score metrics.

Stage 4. Statistical processing and data visualisation
(October-December 2024). Statistical analysis of quantita-
tive data was performed using the SPSS 27.0 software pack-
age. Descriptive statistics methods were employed to sum-
marise the characteristics of the companies studied and
inferential statistics, including correlation analysis (Pear-
son and Spearman coefficient), t-test for independent sam-
ples and analysis of variance (ANOVA) to identify statisti-
cally significant differences between groups of companies.

To evaluate the integrated impact of data-driven ap-
proaches on recruitment processes, a performance index
was developed on a scale from 0 to 1, assessing six com-
ponents: operational efficiency, quality of recruitment, data
management, process automation, decision-making, and
user experience. The economic effect (ROI) was calculated
using formula (1):

ROI = ((R-C)/C) x 100%, (1)

where R is the revenue from implementation, including
savings on recruitment costs, reduction in the cost of the
hiring process, and ROI from improving the quality of hir-
ing; C is the cost of implementation.

All research procedures followed the ethical stand-
ards for conducting research in the social sciences (Code
of Ethics..., 2009), and personal data was processed follow-
ing the requirements of the General Data Protection Reg-
ulation (2016) and Ukrainian legislation on personal data
protection (Law of Ukraine No. 2297-V1, 2010). A data vis-
ualisation system was developed using Tableau 2022.4 and
Power BI Desktop tools to create interactive dashboards
that reflect key metrics of data-driven approaches in var-
ious sectors of the Ukrainian economy.

RESULTS AND DISCUSSION

Overall effectiveness of analytical tools

in HR management

The results of the meta-analysis of 87 scientific studies al-
lowed forming a structured matrix of the effectiveness of
analytical tools in HR management. The application of the
Glass-Hedges methodology involved calculating the stand-
ardised difference in mean values and determining the
weighting coeflicients for each study, considering the sam-
ple size and statistical significance of the results. The analy-
sis covered scientific publications for 2016-2024 following
the criteria of methodological rigour and sample repre-
sentativeness, including a minimum sample size of 30 sub-
jects and the use of validated measurement tools (Table 1).
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Table 1. Assessment of the effectiveness of analytical tools in recruitment practice based on the results of meta-analysis

. Average size effect Confidence interval ~ Statistical significance =~ Number of studies
Analytical tool o
(d) (95%) (p) (n)
Predictive analytics 0.82 0.76-0.88 <0.001 28
CV screening systems 0.75 0.69-0.81 <0.001 22
Analysis of behavioural patterns 0.71 0.65-0.77 <0.001 19
Process automation 0.68 0.62-0.74 <0.001 18

Source: compiled by the author

The results of the study demonstrated a statistical-
ly significant positive influence of all analytical tools on
the efficiency of HR management processes, especially in
the field of recruitment. Predictive analytics revealed the
greatest efficiency with an average effect size of 0.82, which
corresponded to a strong positive influence according to
Cohen’s interpretation of the d-statistic. The value of the
confidence interval (0.76-0.88) at p <0.001 confirmed the
statistical reliability of the result and allowed extrapolating
the conclusions to the general population of HR systems of
an analogous type with high probability. Resume screening
systems also demonstrated high efficiency with a score of
0.75, which indicated a substantial impact on the quality
and speed of recruitment processes (Kotlyarevskaya, 2019).

Comparison of findings with previous studies by
T.Zimmermannetal. (2016) and R.D. Johnson et al. (2020)
showed a substantial increase in the effectiveness of

predictive analytics in recent years, which is caused by the
improvement of machine learning algorithms and the ac-
cumulation of larger amounts of data for training. The ob-
tained findings exceeded the results presented by G. Kaur
et al. (2023), where the average effect of analytical tools was
estimated at 0.65, which is explained by methodological
differences in the sample and the inclusion of more ad-
vanced machine learning algorithms in the current study.

An expert survey using the Delphi method among
24 industry experts allowed prioritising key performance
indicators of data-driven approaches in HR management.
The process included three consecutive rounds of the sur-
vey with interim analysis and refinement of the experts’ po-
sitions. The use of a 10-point rating scale with the calcula-
tion of the coefficient of variation and Kendall’s consistency
index ensured statistical reliability of the results at the level
of 95% confidence interval (Table 2).

Table 2. Consensus assessment of key performance indicators for data-driven approaches

Efficiency indicator Averag.e significance Consensus level (%) Coeﬂi.c1€:nt . Ra'nk

rating (1-10) of variation  of significance
Accuracy in predicting hiring success 9.2 92 0.11 1
Speed of candidate processing 8.8 88 0.13 2
Quality of selection by competence 8.5 85 0.15 3
Optimisation of recruitment costs 8.3 83 0.16 4
Recruitment funnel efficiency 8.1 81 0.18 5
Retention of new employees 7.9 79 0.19 6

Source: compiled by the author

The results of the expert survey showed a prominent
level of consistency in the assessment of the priority of per-
formance indicators. The greatest consensus was achieved
for the accuracy of predicting hiring success (92%) and the
speed of processing candidates (88%). The coeflicients of
variation for all indicators ranged from 0.11 to 0.19, which,
according to the Linstone-Turoff methodology, indicated
high consistency of expert opinions and sufficient statisti-
cal reliability of the results.

Comparison of the structure of priorities with the
data of N.I. Munshi et al. (2023), and A. Singh & J. Pan-
dey (2024) demonstrated a coincidence in determining the
accuracy of predicting hiring success as a key performance
indicator. The obtained results substantially complement
previous studies with quantitative indicators of consensus
and ranking of the significance of indicators, which creates
a methodological basis for the systematic implementation
and evaluation of data-driven approaches in HR practice.

The analysis of the relationship between performance
indicators revealed a high positive correlation between the

accuracy of predicting the success of recruitment and reten-
tion of newemployees (r=0.78,p<0.01), which confirmed the
thesis of R. Nyathani (2023a) about the need to use predictive
analytics not only for initial selection, but also for long-term
forecasting of employee performance in an organisation.

Al and Big Data in employee productivity forecasting
The analysis of the results obtained on the implementa-
tion of Al and Big Data technologies allowed determining
the level of penetration of analytical tools in HR manage-
ment practices and assess the effectiveness of their appli-
cation in various business segments. The study covered
companies of various sizes and industries, which ensured
that the data was representative of different sectors of the
Ukrainian economy.

Table 3 presents the results of the analysis of the level of
implementation of data-driven approaches in recruitment
by type of company. All the data in this table, including the
number of organisations, the level of technology adoption,
and the satisfaction index, were obtained from secondary
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sources — a meta-analysis of 87 scientific publications for
2016-2023. These publications contained information on
217 companies from different countries, of different sizesand
industries from different countries. The satisfaction index
values reflect aggregated data from the same publications,
which used a 5-point Likert scale to assess the subjective

perception of the effectiveness of analytical tools. The use
of such secondary data from the meta-analysis allowed
forming an objective view of global trends in the imple-
mentation of data-driven approaches in various sectors of
the economy, which created a context for further analysis of
the situation in Ukrainian companies.

Table 3. Level of implementation of data-driven approaches in recruitment by type of company

Company profile Number of organisations Implementation rate (%) Satisfaction index (1-5)
Company size
Large (500+ employees) 45 87.3 4.2
Medium (100-499) 89 62.8 3.8
Small (15-99) 83 31.5 3.4
Industry

IT 68 92.4 4.5
Manufacturing 52 452 3.6
Retail 41 58.7 3.9
Financial sector 29 76.9 4.1
Services 27 39.8 3.5
Total 217 64.5 3.9

Source: generalised by the author of this study based on meta-analysis of 87 scientific publications and empirical

research data

The study of the level revealed substantial differences
depending on the size of the company and industry. The
greatest level of digitalisation of HR processes was observed
in the IT sector (92.4%) and in large companies (87.3%),
which correlated with the technological readiness and strate-
gic focus on digital transformation of the respective organi-
sations. The lowest adoption rates were recorded in small en-
terprises (31.5%) and the service sector (39.8%), which was
explained by limited resources and the specifics of business
processes. The index of satisfaction with the use of analytical
tools, measured on a 5-point Likert scale, also had the great-
est values in the IT sector (4.5) and large companies (4.2).

The correlation analysis revealed a high positive corre-
lation between the level of technological readiness of com-
panies and the satisfaction index (r=0.83, p<0.001), which

confirmed the findings of T. Aizenberg (2024) about the
need for a systematic approach to the digital transformation
of HR functions. At the same time, a moderate correlation
was observed between company size and satisfaction index
(r=0.62, p<0.01), which indicated the influence of organ-
isational factors on the success of data-driven approaches.
The interviews with HR directors and heads of recruit-
ment departments helped to identify key thematic clusters
regarding the practical aspects of implementing analytical
tools. The primary data was used for a deeper analysis of
the practical aspects of implementing analytical tools and
for developing and testing predictive models. The applica-
tion of the thematic coding method in the MAXQDA 2023
programme allowed systematising the qualitative data and
identify five main thematic clusters, as presented in Table 4.

Table 4. Key thematic clusters for implementing data-driven approaches in recruitment

Frequency of

Thematic cluster mention (%)

Examples of quotes

“The most difficult thing is integration

Key challenges Solution strategies

Technical integration 92.1 with existing systems” Systems incompatibility Phased implementation
Staff training 86.8 “It takes time for the team to adapt” Resistance to change Systematic training
Data quality 81.6 “Data validity is critical” Incomplete data Standardls;.itlon of

collection
Budgeting 78.9 “ROI is not always obvious at first” Limited resources Pilot projects
Scaling 73.7 Itis challenging to scale successful Different divisions Flexible adaptation

practices”

Source: compiled by the author

An analysis of the frequency of mentioning vari-
ous aspects of data-driven approaches revealed that the
most critical challenge continues to be the technical
integration of new solutions with existing HR systems
(92.1% of mentions). This result correlates with the
findings of M. Vedernikov et al. (2024), who also noted

technological barriers as the main obstacle to the digi-
talisation of HR processes. Staff training was the second
most significant challenge (86.8% of mentions), which
was consistent with the findings of O. Dragan & M. Pyl-
ypenko (2024) on the need to invest in the development
of HR professionals’ competencies.
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The analysis of the relationships between the thematic
clusters using the mutual information (MI) coeflicient re-
vealed a strong connection between the Data Quality and
Technical Integration clusters (MI = 0.76), as well as be-
tween Staff Training and Scaling (MI=0.69). This indicated
the complex nature of the challenges of implementing da-
ta-driven approaches, where technical, organisational and
human factors are intricately intertwined.

Respondents from different industries showed differ-
ences in prioritising challenges: representatives of the IT
sector paid the most attention to data quality (93.2% of
mentions in this group), while respondents from the man-
ufacturing sector mentioned technical integration more
often (96.7%). This reflected the industry specifics and the
level of technological maturity of different sectors of the
economy, which was consistent with the findings of L. Pid-
dubna & I. Chuieva (2023) on the uneven digital transfor-
mation of different industries.

The study also found a correlation between the level
of technological maturity of companies and the effective-
ness of predicting employee productivity. Companies with
a strong level of technological maturity demonstrated a
32.7% increase in the accuracy of productivity forecasting
compared to companies with a basic level of technological
maturity. Therewith, the largest increase in efficiency was
observed in the transition from basic to medium levels of
technological maturity, which indicated the existence of a
certain ‘efficiency threshold’ in the implementation of an-
alytical tools.

The data from the meta-analysis of global companies
provided the necessary foundation for further research for
several key reasons. Firstly, the analysis of 217 companies
from different countries allowed creating valid benchmarks

and a system of reference indicators for comparison with
the Ukrainian context. This provided an opportunity to
objectively assess the level of maturity of data-driven ap-
proaches in Ukrainian companies relative to global stand-
ards. Secondly, based on global data, the study identified
key patterns of implementation of analytical tools in various
industries and companies of different sizes. These patterns
formed the research hypotheses, which were then tested
on a sample of 12 Ukrainian companies. Specifically, the
study found that industry specifics (the IT sector shows the
greatest level of implementation) and company size (large
companies were in the lead) are the determining factors of
the intensity of data-driven approaches implementation.

Thirdly, the meta-analysis allowed identifying the most
effective analytical tools and approaches used in global
practice. This helped to develop a relevant methodological
toolkit for the study of Ukrainian companies, including in-
terview questions and focus of analysis. Fourthly, under-
standing the global context allowed interpreting the find-
ings obtained from the sample of Ukrainian companies in
the broader context of global trends. The implementation
challenges identified in Table 4 (technical integration, staff
training, data quality) can be compared with global data to
identify universal and Ukraine-specific aspects.

Effectiveness of data-driven approaches in recruitment

A comparative analysis of the effectiveness of different
approaches to automating recruitment processes revealed
substantial differences in the performance of CV screening
systems depending on the technologies applied. The study
covered three types of systems: rule-based, natural language
processing,andhybridsolutionsthatcombinebothapproach-
es. The results of the evaluation are presented in Table 5.

Table 5. Comparative characteristics of automated CV screening systems

Systems based on Natural

Evaluation parameter Rule-based systems ey Hybrid systems Manual screening
Selection accuracy (%) 76.4 88.7 92.3 84.5
Processing speed (CV/hour) 450 780 620 15
False rejection rate (%) 18.3 8.5 52 12.8
Processing cost (USD/CV) 0.8 1.2 1.5 4.2
Recruiter satisfaction (1-5) 3.6 4.2 4.5 3.8
Level of automation (%) 85 92 88 0

Source: compiled by the author

The results of the study showed that hybrid systems
provided the highest accuracy of candidate selection
(92.3%) and the lowest false rejection rate (5.2%). This fig-
ure exceeded the accuracy of conventional manual screen-
ing (84.5%) by 7.8 percentage points, which confirmed the
findings of N. Govarthanan & P. Anbumani (2024) on the
potential of Al tools to improve the quality of candidate
selection. Systems based on Natural Language Processing
demonstrate the highest speed of CV processing (780 CV's/
hour), which is 52 times higher than manual screening (15
CVs/hour). The cost-effectiveness of automated systems

was manifested in a significant reduction in the cost of pro-
cessing one CV compared to manual screening. The lowest
cost was provided by rule-based systems (USD 0.8/CV),
but they were inferior to other solutions in terms of selec-
tion accuracy and false rejection rate. Hybrid systems, de-
spite being the most expensive among automated solutions
(1.5 USD/CV), still provided 2.8 times the cost savings
compared to manual screening (4.2 USD/CV).

The analysis of recruiter satisfaction, measured on a
5-point scale, revealed the highest scores for hybrid systems
(4.5) and systems based on Natural Language Processing (4.2).
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This indicated the significance of a balance between auto-
mating routine operations and maintaining the possibility
of expert control by recruiters, which correlated with the
findings of A. Charlwood & N. Guenole (2022) on the need
for a human-centred approach to HR process automation.
Analysis of variance (ANOVA) revealed statistically sig-
nificant differences between different types of systems in
terms of selection accuracy (F=18.7, p<0.001) and false
rejection rate (F =22.3, p <0.001). Post-hoc tests (Tukey
HSD) showed that hybrid systems are statistically signifi-

cantly superior to other types for both indicators (p<0.01
for all pairwise comparisons). A comparative analysis of
key recruitment performance indicators between compa-
nies that had implemented data-driven approaches, and
the control group demonstrated considerable advantages
of innovative methods across all key performance metrics.
The results of the comparison presented in Table 6 were
based on data for a 12-month period, which ensured that
seasonal fluctuations were factored in and increased the
representativeness of the sample.

Table 6. Comparison of key recruitment performance indicators

Indicator

Companies with data-driven approach Control group Difference (%) Statistical significance (p)

Time-to-hire (days) 18.4 32.7 -43.7 <0.001
Cost-per-hire (USD) 820 1250 -34.4 <0.001
Quality-of-hire (1-10) 8.3 6.8 +22.1 <0.001
Retention rate (%) 89.5 74.2 +20.6 <0.001
Offer acceptance rate (%) 82.3 68.9 +19.4 <0.001
Candidate satisfaction (1-10) 8.7 7.2 +20.8 <0.001

Source: compiled by the author of this study

Companies that have implemented data-driven ap-
proaches demonstrate substantial advantages in all key re-
cruitment performance indicators. The most significant im-
provement was observed in the time-to-hire indicator, where
the difference was -43.7% in favour of companies with a da-
ta-driven approach (18.4 days vs. 32.7 days in the control
group, p<0.001). This confirmed the findings of V. Iyer (2023)
on the potential of analytical tools to expedite recruitment
processes. A substantial decrease in cost-per-hire (-34.4%,
p <0.001) was accompanied by a simultaneous increase in
quality-of-hire by 22.1% (p <0.001), which indicated a com-
prehensive increase in the efficiency of recruitment process-
es. This result contradicted the conventional speed-quali-
ty-cost dilemma, where the improvement of one parameter
usually comes at the expense of others, and confirmed the
transformational potential of data-driven approaches in HR.

Of significance was the 20.6% (p <0.001) increase in
retention rates in companies with a data-driven approach,
which indicated the long-term benefits of using analyt-
ical tools. This result was consistent with the findings of
R. Nyathani (2023b) on the positive effects of analytical tools
on staft retention and confirmed the hypothesis of increased
staft stability due to more accurate candidate selection. An
increase in offer acceptance rate by 19.4% (p <0.001) and
candidate satisfaction by 20.8% (p <0.001) in companies with
a data-driven approach indicated a positive influence of an-
alytical tools on the candidate experience and the company’s

attractiveness as an employer. This finding correlated with
the study by O. Dragan & M. Pylypenko (2024) on the effects
of innovative technologies on employer branding.
Regression analysis of the relationship between invest-
ment in data-driven tools and recruitment performance
indicators revealed a statistically significant relationship
(R*=0.74, p<0.001). Therewith, investments had the great-
est impact on time-to-hire (f =-0.68, p <0.001) and cost-
per-hire (f =-0.62, p <0.001), and a slightly lower impact
on quality-of-hire ( = 0.54, p <0.01) and retention rate
(B=0.57, p<0.01). Sectoral analysis of the effectiveness of
data-driven approaches in recruitment revealed the greatest
benefits in the financial sector (48.9% reduction in time-to-
hire) and the IT industry (26.3% increase in quality-of-hire).
In the manufacturing sector, the efficiency was somewhat
lower (time-to-hire reduction by 38.2%, quality-of-hire
increase by 18.7%), which was in line with the findings of
L. Piddubna & I. Chuieva (2023) on the sectoral specif-
ics of the implementation of innovative HR technologies.

Predictive modelling for staff turnover analysis

The developed predictive models for optimising HR pro-
cesses, specifically for analysing staff turnover, demonstrat-
ed different levels of efficiency depending on the algorithms
and evaluation parameters used. Table 7 showed the results
of a comparative analysis of the effectiveness of different
predictive models.

Table 7. Comparative analysis of the effectiveness of predictive models in recruitment

Model type Forecast accuracy (%) ROC-AUC  Fl-score  Processing time (ms) Specificity (%)
XGBoost (hiring success) 89.4 0.92 0.88 245 91.2
Random Forest (search duration) 84.7 0.87 0.83 318 86.5
Neural network (retention) 82.1 0.85 0.81 412 83.8
Logistic regression 76.3 0.79 0.75 156 78.4
Decision Tree 73.8 0.76 0.72 189 75.9

Source: created by the author
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The performance of the predictive models was evalu-
ated based on a comprehensive analysis of various metrics,
including prediction accuracy, area under the ROC curve,
F1-score, data processing time, and specificity. The results
of the study showed that the XGBoost algorithm is the most
effective in predicting hiring success with an accuracy of
89.4% and a ROC-AUC of 0.92. These figures are statisti-
cally significantly higher than the results of other models
(t-test, p<0.01 for all pairwise comparisons).

The Random Forest model used to predict the dura-
tion of the candidate search showed the second-best per-
formance with an accuracy of 84.7% and a ROC-AUC of
0.87. The neural network model for predicting employee
retention demonstrated an accuracy of 82.1%, which was
consistent with the findings of A. Mazlougui & FZ. Ala-
mi (2025) on the potential of neural network architectures
for analysing employee turnover in international compa-
nies. Conventional models of logistic regression and deci-
sion trees demonstrate the lowest performance indicators,
but at the same time provide the shortest data processing
time, which can be critical for real-time systems. An anal-
ysis of the effects of various factors on the accuracy of staff
turnover forecasting revealed that the most significant pre-
dictors were as follows:

1. Length of service in the organisation (significance
coefficient 0.86).

2. Historyofcareergrowth (significancecoefficient0.82).

3. Engagement level according to surveys (significance
coefficient 0.79).

4. Frequency of communication with the manager
(significance coeflicient 0.75).

5. Participation in corporate training programmes
(significance coeflicient 0.72).

This conclusion was consistent with Chernen-
ko’s (2022) findings, who also identified the key role of
engagement and career development in predicting em-
ployee retention. At the same time, the present study
complemented the previous findings with quantitative
indicators of the significance of each factor, which allows
for more targeted implementation of measures to reduce
staff turnover.

The use of the XGBoost algorithm to predict hiring
success revealed non-linear relationships between candi-
date characteristics and their future performance in the
company. The partial dependence analysis showed that the
relationship between work experience and hiring success
has a U-shape: candidates with minimal (0-1 year) and ex-
tensive (over 7 years) experience in the relevant industry
demonstrate the best results. This pattern was particularly
pronounced for the IT sector and financial companies.

A prominent aspect of using predictive models was
their adaptation to the specifics of different industries and
types of companies. M.A. Khair et al. (2025) emphasised
the need to develop industry benchmarks and adapt an-
alytical tools to concrete business contexts. In this study,
industry-specific versions of the models were developed
for the IT sector, financial institutions, and manufacturing

companies, which increased forecasting accuracy by another
3.2-5.8 percentage points compared to the universal models.

An analysis of the models’ performance for different
forecasting time horizons demonstrated a decrease in accu-
racy as the forecast period increased. For short-term fore-
casts (3-6 months), the accuracy of the XGBoost model was
93.7%, for medium-term forecasts (6-12 months) - 87.5%,
and for long-term forecasts (over 12 months) — 79.2%. This
was in line with the general patterns of predictive model-
ling and confirmed the need for regular model updates to
ensure their effectiveness.

The study paid special attention to the process of
model validation. The use of the Bootstrap Aggregating
method with cross-validation allowed assessing the stabil-
ity of forecasts and avoiding over-training of models. The
standard error of forecasting was calculated for all models,
ranging from 2.1% for XGBoost to 4.7% for the decision
tree model. A valuable result of the study was the develop-
ment of a comprehensive model for predicting employee
turnover based on data from several sources. Integration
of data from the HR system (demographics, position, sala-
ry), performance management system (evaluations, KPIs),
training system (training participation, training results)
and engagement surveys increased the accuracy of employ-
ee retention forecasting to 88.3% compared to 82.1% for
the model using only HR system data. An analysis of the
practical application of predictive models in the companies
studied revealed three main scenarios of use:

1. Proactive identification of employees at high risk of
leaving (used by 89.4% of companies).

2. Prediction of candidates’ performance at the hiring
stage (used by 76.8% of companies).

3. Optimisation of onboarding and adaptation pro-
cesses (used by 62.5% of companies).

The effectiveness of these scenarios was confirmed by
the findings of J.A. Kempker et al. (2025), who demonstrat-
ed a considerable impact of data-driven approaches on the
quality of candidate selection and their further integration
into the organisation. This study complements these find-
ings by quantifying the impact of predictive models on key
HR metrics in Ukrainian companies.

Companies that implemented predictive models for
analysing employee turnover managed to reduce voluntary
resignations by 17.3% in the first year of use and by 24.5%
in the second year. The ROI from reducing staft turnover
was estimated at 1.2-1.8 average annual salaries per re-
tained employee, depending on the complexity of the po-
sition and industry. Notably, the effectiveness of predictive
models depended heavily on the quality of the data and the
regularity of its updates. Companies that invested in a uni-
fied data warehouse and automated data collection from
various sources demonstrated 18.7% higher forecasting
accuracy than companies using fragmented data sources.

Integrated assessment of HR process transformation
An integrated assessment of the impact of data-driven
approaches on HR processes was conducted based on a
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comprehensive analysis of all the aspects of analytical tools
implementation studied. The evaluation process involved
the synthesis of quantitative and qualitative data obtained

at the previous stages of the study, which allowed forming
a holistic understanding of the effectiveness of innovative
approaches to HR management (Table 8).

Table 8. Integrated assessment of the impact of data-driven approaches on HR processes

Performance index

Level of process

Sustainability of results

Impact aspect (0-1) transformation (%) 1B (months)
Operational efficiency 0.89 78.4 245 18
Quality of selection 0.85 72.6 186 24
Data management 0.82 68.9 162 12
Process automation 0.88 82.3 278 15
Decision-making 0.86 75.7 198 21
User experience 0.83 70.2 156 16

Source: compiled by the author

A comprehensive methodology was employed to cal-
culate the efficiency index, which included an assessment of
quantitative indicators and expert opinions on a scale from
0 to 1. The level of process transformation was calculated as
a percentage change in key metrics compared to the base-
line before the introduction of analytical tools. ROI was cal-
culated using the formula provided in the research meth-
odology, considering direct and indirect economic benefits
from the implementation of data-driven approaches. The
results of the integrated assessment showed that the greatest
efficiency index is observed in the operational component
of data-driven approaches (0.89), which correlates with a
prominent level of process transformation (78.4%) and sig-
nificant ROI (245%). This result confirmed the findings of
N. Chernenko (2022) on the transformational potential of
analytical tools for optimising HR operational processes.
Process automation showed the greatest level of transfor-
mation (82.3%) and the highest ROI (278%), which can be
explained by the high potential for optimising routine oper-
ations and a marked reduction in labour costs for their im-
plementation. This conclusion was consistent with the find-
ings of A. Mazlougui & EZ. Alami (2025), who also noted
the highest ROI from the automation of basic HR processes.

The quality of recruitment demonstrates the highest
efficiency index (0.85) and the longest sustainability of re-
sults (24 months), which indicated the long-term effects
of improved recruitment processes on the overall perfor-
mance of the organisation. This result correlated with the
findings of J.A. Kempker et al. (2025), who demonstrated
a long-term positive effect of implementing data-driven
approaches in candidate selection processes. An analysis
of the transformation of HR processes by company size
revealed the highest level of change in large organisations
(average efficiency index of 0.88), slightly lower in medi-
um-sized companies (0.83) and the lowest in small enter-
prises (0.76). This pattern can be explained by the greater
resource capabilities of large companies and the higher lev-
el of formalisation of HR processes, which creates better
preconditions for their digital transformation.

Sectoral analysis of HR process transformation showed
the greatest scores in the IT sector (average efficiency

index 0.91) and the financial sector (0.87), which was ex-
plained by the greater level of technological maturity of
these industries and greater readiness to implement inno-
vative solutions. The lowest scores were observed in the
manufacturing sector (0.79) and the service sector (0.77),
which was in line with the findings of M.A. Khair et
al. (2025) on the industry specifics of the digital transfor-
mation of HR functions.

The analysis of the relationships between different
aspects of the effects of data-driven approaches revealed
a strong positive correlation between the indices of op-
erational efficiency and process automation (r=0.86,
p <0.001), as well as between the quality of recruitment
and decision-making (r =0.82, p <0.001). This indicat-
ed the synergistic effect of introducing analytical tools,
where improvements in one aspect positively influenced
other components of HR processes. The study of the time
dynamics of the effectiveness of data-driven approach-
es revealed a non-linear nature of changes with the most
intensive growth during the first 6-12 months after imple-
mentation and subsequent stabilisation of indicators. This
pattern was in line with the general patterns of innovative
technology implementation and confirmed the need for a
long-term strategic approach to the digital transformation
of HR functions.

A comparative analysis of the effectiveness of differ-
ent strategies for implementing data-driven approaches
revealed the advantage of an incremental approach with
the phased introduction of analytical tools (average ef-
fectiveness index of 0.87) compared to a radical trans-
formation of all HR processes at the same time (average
effectiveness index of 0.79). This conclusion supported
the recommendations of J.A. Kempker et al. (2025) on
the expediency of gradual introduction of innovative HR
technologies with gradual adaptation of the organisation
to new working methods.

The analysis of the impact of data-driven approaches on
the structure of HR functions revealed a tendency to devel-
op new specialisations, including HR analysts, HR machine
learning specialists, and HR data management experts.
68.4% of the surveyed companies created new positions
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directly related to HR analytics and data management, re-
flecting the structural transformation of HR functions un-
der the influence of digitalisation.

The study of the impact of data-driven approaches on
corporate culture revealed positive changes in the percep-
tion of the HR function as a strategic business partner. In
companies that actively implement analytical tools, the
level of trust in HR solutions has increased by 34.7% com-
pared to conventional organisations, and the involvement
of line managers in HR processes has increased by 28.9%.
This result confirmed the transformational potential of da-
ta-driven approaches not only at the operational level, but
also at the cultural level of the organisation. The integrated
assessment also helped to identify the key success factors
for implementing data-driven approaches in HR:

1. Presence of a clear HR digital transformation strate-
gy (impact on the efficiency index: +0.14).

2. Support from top management (impact on the effi-
ciency index: +0.12).

3. Sufficient investment in technology and staff train-
ing (impact on the performance index: +0.11).

4. Gradual implementation with clear success metrics
(impact on the efficiency index: +0.09).

5. Focus on data quality and data integration (impact
on efficiency index: +0.08).

These findings complemented the recommendations
of M.A. Khair et al. (2025) and N. Chernenko (2022) on
the critical success factors of HR digital transformation and
provided a quantitative assessment of their influence on the
overall effectiveness of data-driven approaches. The results
of the integrated assessment of the transformation of HR
processes demonstrated a significant positive impact of
data-driven approaches on all key aspects of HR manage-
ment, which was confirmed by high indicators of efficiency,
sustainability of results, and economic feasibility. Of par-
ticular significance is the complex nature of the transfor-
mation, where technological innovations are accompanied
by changes in the organisational structure, corporate cul-
ture and decision-making approaches.

CONCLUSIONS

The integration of data-driven approaches into recruitment
processes demonstrated a substantial positive influence
on the efficiency of recruitment in Ukrainian companies.
The methodological framework for the implementation of
analytical tools, based on a meta-analysis of 87 studies, re-
vealed the greatest efficiency of predictive analytics with a
score of 0.82 and CV screening systems with a score of 0.75.

An expert survey of 24 industry professionals showed
that accuracy in predicting hiring success is a key perfor-
mance indicator with a 92% consensus level and an average
significance score of 9.2 out of 10. The speed of candidate
processing and the quality of competency-based recruit-
ment also received high significance scores of 8.8 and 8.5
respectively, which confirmed the complex nature of the
requirements for analytical tools in modern recruitment.
The study of the implementation of data-driven approaches

in companies of various sizes revealed considerable indus-
try differences. The IT sector (92.4%) and large compa-
nies (87.3%) demonstrated the greatest level of recruitment
digitalisation. The lowest adoption rates were observed in
small businesses (31.5%) and the service sector (39.8%), due
to limited resources.

A qualitative analysis of the practical aspects of im-
plementation based on interviews with HR directors re-
vealed critical challenges: technical integration (92.1%
of mentions), staff training (86.8%), and data quali-
ty (81.6%). Successfully overcoming these challenges re-
quires a phased implementation, systematic training, and
standardisation of data collection processes. The devel-
oped predictive models based on the analysis of candi-
date data proved to be highly effective. The XGBoost al-
gorithm demonstrated the greatest accuracy in predicting
hiring success (89.4%), while Random Forest is effective
in predicting the duration of the search (84.7%). Neural
network models provide 82.1% accuracy in predicting
employee retention.

The evaluation of automated CV screening systems re-
vealed the advantage of hybrid solutions with a selection
accuracy of 92.3% and the lowest false rejection rate of
5.2%. Systems based on Natural Language Processing pro-
cess 780 CVs per hour while maintaining high quality of
selection, which was 52 times higher than manual screen-
ing. A comparative analysis of key performance indicators
demonstrated significant advantages of companies with a
data-driven approach: a 43.7% reduction in time-to-hire,
a 34.4% reduction in cost-per-hire, and a 22.1% improve-
ment in hiring quality. The statistical significance of the re-
sults was confirmed at the level of p<0.001.

An integrated assessment of the impact of data-driv-
en approaches showed the highest efficiency in the areas
of operations (index 0.89) and process automation (index
0.88). The ROI from the implementation of analytical tools
was measured at 245% for operational efficiency and 278%
for process automation. The key success factors for the im-
plementation of data-driven approaches in HR have been
identified: a clear strategy for digital transformation of HR,
support from top management, sufficient investment in
technology and staft training, phased implementation with
clear success metrics, focus on data quality and integration.
A promising area for further research is to investigate the
long-term effects of data-driven approaches on corporate
culture, decision-making processes, and the evolution of
the HR profession in the context of growing automation
and the use of AL
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MaricTp

KuiBcpknit HallioHaIbHMI €KOHOMiUHMI yHiBepcuTeT iMeHi Baguma IetbMana
3057, mpocn. bepecreiicbkuii, 54/1, M. Kuis, Ykpaina
https://orcid.org/0009-0003-2719-6357

BukopuctaHHA data-driven nigxoaiB y peKpyTUHIY
Ta nin6opi nepcoHany

AHoTauifa. Merolo 6yno pocmimpkeHHa BIUMBY data-driven minxoniB Ha e(eKTMBHICTD IpOLieCiB peKpyTUHIY B
YKpalHChKUX KOMITaHifAX. [IpoBefeHo fociikeHHA Ha OCHOBI MeTaaHaidy 87 HayKoBuUX IyOikaniit 3a 2016-2024 poxn.
3acrocyBanHs Metopuku Imacca-Xepkeca HO3BONMMIO BU3HAYUTHU e(EKTVMBHICTh Pi3HUX aHANITUYHMX IHCTPYMEHTIB,
e HaVBUIII TOKAa3HUKY IIPOJEMOHCTPYBaIU IIPeAMKTUBHA aHATITUKA 3 cepefHiM edekToM 0,82 Ta CUCTEMU CKPUHIHTY
pestome 3 mokasHukoM 0,75. ExcnepTHe ommryBaHHA 24 ¢axiBLiB ramysi 3a menb}iiicbKMM MeTOLOM BUABUIO
IIPIOPUTETHICTD TOYHOCTi IIPOTHO3YBaHHA YCIIIIHOCTI HaliMy 3 piBHeM KOHCeHCycy 92 % Ta IIBUAKOCTI 00pobku
KaHAMAaTiB 3 mokasHUKoM 88 %. IIpoBeennit aHasi3 MPaKTUYHMX aCIEKTiB BIPOBA/KEHHsI HA OCHOBI MOIMMOIEHNX
inTepB'10 3 38 HR-gupexTopaMy BSHAYUB K/II0YOB1 BUK/IMKY TeXHIYHOI iHTerpaliil Ta HaBYaHHA epcoHaty. JJocmipKkeHHs
0cO6MBOCTel BIPOBA/KEHH: IHHOBALIHUX IiXORIB 3aCBiAYMIO HayiBMUINMII piBeHDb Aifpkmranisanii peKpyTUHIY B
IT-cextopi (92,4 %) Ta Benmukux KoMmnadiax (87,3 %), 1o Kopemoe 3 po3MipoM iHBecTHIill y BifIOBigHI TexHOMOrII.
Pospob6ieni npenykaTiBHI MOZe/Ii Ha OCHOBI aHami3y 78 THCAY 3amuciB W00 KaHAMAATIB Ta 4,3 TUCAYI 3aBeplIeHNX
LIVIK/IB HaiIMy ITOKa3a/y HalBUINY eeKTUBHICTb anroputMy XGBoost 3 TOYHICTIO IPOrHO3yYBaHHA YCIINIHOCT] HAlIMy
89,4 % rta nokasHukoM ROC-AUC 0,92. ITopiBHA/IbHMII aHaTi3 eeKTMBHOCTI aBTOMAaTH30BaHUX CUCTEM CKPUHIHTY
pe3ioMe BUABUB IlepeBary riOpyaHuX pillleHb 3 TOYHICTIO Biff6opy 92,3 % Ta MBUAKICTIO 06po6Ky 620 pe3roMe Ha TOIVIHY
[Ipy 3HVDKEHHI BapTOCTi 06po6Ku ofHoro pesiome fo 1,5 momapis CIIA. OrjiHka K/I040BMX [TOKa3HUKIB epeKTMBHOCTI
3acBigumia ckopodeHH: time-to-hire Ha 43,7 % Ta migBuimenHa quality-of-hire Ha 22,1 % y xommanifax 3 data-driven
TiZXOOM IMOPiBHAHO 3 KOHTPOIBHOIO IPYIIOIO, 10 CYITPOBOKYBAIOCA 3pOCTaHHAM retention rate Ha 20,6 %. InTerpoBana
OliHKa BIUIMBY aHAJITMYHNUX iHCTPYMEHTIB IIOKa3aja HalBMIIMII iHJekc e]eKTMBHOCTI B ONepaliiiHill CKIamoBiil
(0,89) Ta aBToMaTm3anii mpouecis (0,88) 3 exoHomivaMM epexToM (ROI) 245 % Ta 278 % BifIOBifHO, IO MifTBEPIKYE
IOLiNbHICTD BIIpoBapkeHHA data-driven migxoxmiB y peKpyTUHT yKpaiHCHKMX KOMITaHil

Knio4oBi cnoBa: nmpefuKTUBHA aHAJIITIKA; aBTOMATIU30BaHi CYCTeMN; a/ITOPUTMY ONTUMi3auil; puHOK mpani
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