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Pouzitelnhost low-code platforiem v riadeni ludskych zdrojov: prilezitosti a
vyzvy digitalnej transformacie

Dulce Pacheco
Enterprise Engineering Lab, Regional Agency for the Development of Research, Technology and Innovation; School of
Technology and Management, University of Madeira; NOVA-LINCS, Universidade NOVA de Lisboa
dulce.pacheco@arditi.pt

Susana Teles
4 CITUR Research Center, University of Madeira; NOVA-LINCS, Universidade NOVA de Lisboa
susana.teles@staff.uma.pt

Low-code platformy (LCPs) m6zu pomahat jednotlivcom bez programatorskych zru¢nosti vizualne vytvarat
prototypy a digitalizovat procesy svojej organizdcie, ¢o vedie k urychleniu inovacii a digitalnej transformacie.
Low-code platformy ziskavaja na popularite vd'aka svojmu riadenému dizajnu, responzivnym pracovnym
postupom a presnej vizualizacii dat, ktoré umoznuja osobdm so zakladnymi pocitacovymi zru¢nostami
vyvijat, zlepsovat a udrziavat vlastné softvérové systémy. Oddelenia riadenia I'udskych zdrojov (Human
Resources Management Departments, HRMD) celia vyraznej administrativnej zatazi, ktord negativne
ovplyviiuje ich efektivnost - najmé v mensich organizaciach, ktoré si nemozu dovolit nédkladné softvérové
rieSenia. VyuZivanie low-code platforiem v HRMD pontka moznost digitalizacie zloZitych
administrativnych procesov a poskytuje organizacii pristup k reportom v redlnom case a k pokrocilej
analytike, ktoré moZno priamo integrovat do podnikovych rozhodnuti a stratégii. Tym sa zlepsuja
podnikové vysledky aj skiisenost zamestnancov.

Tento proces vsak nie je bez technickych, etickych a organiza¢nych vyziev, medzi ktoré patria rizika spojené
s pouzitelnostou systému, ochranou osobnych tdajov a zmenami v profesionalnych roldch v ramci HR
funkcii. Tato praca sa zameriava na pouzitelnost low-code platforiem pre odbornikov v oblasti I'udskych
zdrojov, na ich prilezitosti, vyzvy a na to, ako technologickd transformacia meni budicnost riadenia
I'udskych zdrojov a spravy l'udského kapitalu. Low-code platformy predstavuji vyznamny potencial pre
rozvoj systémov v oblasti HR, pontkaja ndkladovo efektivne rieSenia a umoznuja pristup napriec
organizaciou aj zamestnancom s réznou troviiou technologickej zdatnosti.

Klacové slova: Low-code platformy, Digitalizdcia procesov, Riadenie l'udskych zdrojov, Digitdlna
transformécia

Usability of Low-Code Platforms in HR: Opportunities and Challenges for Digital
Transformation

Low-code platforms (LCPs) can aid individuals without programming expertise in visually prototyping and
digitizing their organisation’s processes, leading to accelerated innovation and digital transformation. LCPs
are becoming popular because of their guided design, responsive workflows, and precise data visualization,
allowing individuals with basic computer skills to develop, improve, and maintain their own software
systems. Human Resources Management departments (HRMD) face significant bureaucratic workloads,
negatively impacting their efficiency, especially in smaller organisations that cannot afford expensive
software solutions. The usage of LCPs in HRMD includes the opportunity to digitize complex bureaucratic
processes, providing the organisation with real-time reporting and advanced analytics that can be directly
integrated into their business decisions and strategies. This would improve the business results and the
employee experience. However, this does not come without technical, ethical, and organizational challenges,
such as risks related to system usability, data privacy, and changes in the professional roles within HR
functions. This work focuses on the usability of LCPs for HR professionals, their opportunities, challenges,
and how technological disruption reshapes both the future of HRMD and the management of human capital.
LCDs hold remarkable potential to help HR professionals evolve their systems, offering cost-effective
solutions and making it accessible across the organisation for employees with different technological
proficiency.

Keywords: Low-code platforms, Process digitalization, Human Resource Management, Digital
transformation
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Rozvoj ludskych zdrojov v technologicky intenzivnych prostrediach

Milos Hitka
Faculty of Wood Sciences and Technology, Technical University in Zvolen
hitka@tuzvo.sk

Maciej Sydor
Faculty of Engineering Management, Poznan University of Technology
maciej.sydor@up.poznan.pl

S rozvojom vyuzivania obnovitelnych zdrojov energie a biomasy rastie aj vyznam ich kvality. V tejto
stvislosti je nutné uvazovat o rozvoji I'udského potencidlu v technologicky intenzivnych prostrediach,
prepéjani I'udskej a umelej inteligencie a kompetenciach riadiacich zamestnancov buddcnosti. Len takto
pripraveni riadiaci zamestnanci dokdzu tvorit nové studijné a vzdelavacie postupy s aktivnym rozvojom
vedomosti, schopnosti a zru¢nosti v oblasti kvalitativneho hodnotenia dreva stromov na zaklade vyuzivania
modernych destrukénych a nedestrukénych analytickych metéd. Ktomu je potrebné zabezpecdit aj
hodnotovo orientované riadenie poznatkovej tdrovne zamestnancov prevadzkovej praxe v oblasti
kvalitativnheho hodnotenia biomasy prostrednictvom moderného pristrojového vybavenia. Zaroven bude
potrebna tvorba novych softwérovych aplika¢nych pristupov pre tieto postupy a humanizacia a digitalizacia
préace v spracovatel'skych podnikoch.

Kltacové slova: riadenie I'udskych zdrojov, obnovitelné zdroje, biomasa, poznatkové riadenie

Human resource development in technologically intensive environments

With the development of the use of renewable energy sources and biomass, the importance of their quality is
also growing. In this context, it is necessary to consider the development of human potential in
technologically intensive environments, the interconnection of human and artificial intelligence and the
competencies of future management employees. Only in this way prepared management employees can
create new study and educational procedures with the active development of knowledge, abilities and skills
in the field of qualitative assessment of tree wood based on the use of modern destructive and non-destructive
analytical methods. To this end, it is necessary to ensure value-oriented management of the knowledge level
of operational practice employees in the field of qualitative assessment of biomass using modern
instrumentation. At the same time, it will be necessary to create new software application approaches for
these procedures and humanize and digitize work in processing enterprises.

Keywords: human resource management, renewable resources, biomass, knowledge management
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Odolnost pracovnej sily ako strategicky faktor uspechu: iniciativy v oblasti
Tudskych zdrojov zamerané na adaptabilitu a udrzatelna zamestnatelhost

Robert Fritzen
Faculty of Management, Comenius University Bratislava
fritzen1@uniba.sk

Odolnost pracovnej sily sa stdva coraz dolezitejsim strategickym faktorom. Globélne krizy, technologicky
rozvoj a meniace sa perspektivy zamestnancov teraz vyzaduju, aby organizacie vykonali strukturélne apravy
na pracovisku. Na jednej strane to zahffia prijatie modelov prace na dialku a hybridnych modelov préce a
posilnenie digitdlnej infrastruktary. Na druhej strane je potrebna aj systematickd podpora individuélnej
odolnosti. Tento ¢lanok skiima, ako mozu stratégie I'udskych zdrojov prispiet k posilneniu individualnej
odolnosti zamestnancov a zaroven prisposobit pravidla vedenia a firemnua kultdru s cielom zachovat
produktivitu a nédkladova efektivnost. Ukazuje sa, Ze odolny vztah medzi spolo¢nostami a ich
zamestnancami je kl'dcovy. Tento pristup vyzaduje transparentnti, empaticki komunikéciu zo strany
manazérov, cielené skolenia v oblasti zru¢nosti na zvlddanie stresu a firemnua kultaru zalozentl na dovere.
Doraz sa kladie na to, ako mozu organizécie pomocou cielenych opatreni vytvorit priaznivé prostredie, ktoré
podporuje sebati¢innost, schopnost ucit sa a emociondlnu stabilitu. Clanok vyuziva teoreticky rdmec,
empirické zistenia a praktické priklady na demonstrovanie tspesnej podpory odolnosti v redlnych
podmienkach. Zaverom je, Ze odolnejsi zamestnanci nielenze lepsie zvlddaju stres, ale tiez podporuju
inovacie a kolektivnu adaptaciu. Clanok tymto spdsobom prispieva k diskusii o udrzatelnej zamestnatelnosti
a adaptabilite organizécii v podmienkach vyznamnych zmien.

Klacové slova: odolnost zamestnancov, strategicky rozvoj I'udskych zdrojov (SHRD), transformac¢né
vedenie, organizac¢na kulttra zaloZzend na dovere

Workforce Resilience as a Strategic Success Factor: HR Initiatives for Adaptability
and Sustainable Employability

Workforce resilience is becoming increasingly important as a strategic factor. Global crises, technological
development and changing employee perspectives now require organisations to make structural adjustments
at the workplace. On the one side, this includes adopting remote and hybrid work models and enhancing
digital infrastructures. On the other side, a systematic promotion of individual resilience is also necessary.
This article examines how HR strategies can contribute to strengthening individual employee resilience while
at the same time adjusting leadership rules and corporate culture to maintain productivity and cost-
effectiveness. It shows that a resilient relationship between companies and their employees is crucial. This
approach requires transparent, empathetic communication by managers, targeted training in stress-resistant
skills and a trust-based corporate culture. The focus is put on how organisations can use targeted measures
to create a supportive environment that promotes self-efficacy, learning ability and emotional stability. The
article uses a theoretical framework in addition to empirical findings and practical examples to demonstrate
successful resilience promotion under real-life conditions. In conclusion, more resilient employees not only
cope better with stress, but also promote innovation and collective adaptation. This way, it makes a practical
contribution to the discussion on sustainable employability and organisational adaptability under conditions
of profound change.

Keywords: Employee resilience, Strategic human resource development (SHRD), Transformational
leadership, Trust-based organizational culture
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Adopcia umelej inteligencie v krajinach V4: Komparativna analyza

Andriana Baziuk
Faculty of Business Management, Bratislava University of Economics and Business
andriana.baziuk@euba.sk

V poslednych rokoch dochadza k rastticej implementécii umelej inteligencie (Al) v podnikoch vzhladom na
jej siroké spektrum vyhod. Oc¢akava sa, Ze v blizkej budtcnosti adopcia Al uz nebude slazit primarne ako
nastroj na ziskanie konkurencnej vyhody, ale stane sa operacnou nevyhnutnostou vyvolanou trhovymi
tlakmi. V porovnani s priemerom EU, kde v roku 2024 vyuzivalo technologie Al 13,48 % podnikov, vsak
region V4 zaostava a vykazuje vyrazne niz$iu arovern adopcie. Ked'ze implementacia AI ma pozitivny vplyv
na hospodarsky rast a konkurencieschopnost, tato situdcia znevyhodniuje krajiny V4. Cielom tejto stadie je
preto podrobnejsie analyzovat stav adopcie Al v podnikoch v regiéne V4 a porovnat jednotlivé krajiny s
cielom lepSie porozumiet regionalnej dynamike a navrhnat mozné oblasti zlepsenia. Analyza je zaloZend na
sekundérnych adajoch Eurostatu z rokov 2023 a 2024, s dopIlnkovym rozdelenim podla vel'kosti podniku a
sektora vyuZitia. Vysledky ukazujt, Ze Slovensko v stic¢asnosti vedie medzi krajinami V4 v adopcii AI; Ceska
republika v8ak rychlo dobieha a zaznamenala najvyssi narast v obdobi 2023 - 2024. Naopak, Pol'sko patri
medzi krajiny s najnizsou trovriou adopcie Al v Eurépe, ¢o poukazuje na vyznamné regionalne rozdiely.

Klacové slova: adopcia umelej inteligencie (Al), trendy digitalizacie, krajiny V4

Adoption of Artificial Intelligence in V4 Countries: A Comparative Analysis

In recent years, artificial intelligence (Al) has seen growing implementation in enterprises due to its wide
range of benefits. It is expected that in the near future, Al adoption will no longer serve primarily as a tool
for gaining a competitive advantage but will become an operational necessity driven by market pressures.
However, compared with the EU average, where 13.48% of enterprises used Al technologies in 2024, the V4
region lags behind and demonstrates considerably lower levels of adoption. Since the implementation of Al
has a positive impact on economic growth and competitiveness, this situation places V4 countries at a
disadvantage. The aim of this study is therefore to analyze the state of Al adoption among enterprises in the
V4 region in more detail and to compare individual countries in order to better understand regional dynamics
and propose potential areas for improvement. The analysis is based on secondary Eurostat data from 2023
and 2024, with additional breakdowns by enterprise size class and sector of use. The results show that
Slovakia currently leads among V4 countries in Al adoption; however, the Czech Republic is catching up
rapidly and recorded the highest growth between 2023 and 2024. By contrast, Poland ranks among the lowest
in Europe in terms of Al adoption, highlighting significant regional disparities.

Keywords: Al adoption, digitalization trends, V4 countries.
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Udrzatelhost a adaptabilita organizacii prostrednictvom zeleného
manazmentu Iudskych zdrojov

Cecilia Olexova
Faculty of Business Economics with seat in Kosice, Bratislava University of Economics and Business
cecilia.olexova@euba.sk

Dynamickda transformadcia organizacii v kontexte Industry 5.0 si vyzaduje zdsadnu redefiniciu stratégii
manazmentu ludskych zdrojov, pricom udrzatelnost a adaptabilita organizéacii sa ¢oraz viac stavaja
rozhodujtcimi piliermi dlhodobej konkurencieschopnosti. Integracia principov zeleného manaZmentu
I'udskych zdrojov predstavuje cestu, ako zosuladit organiza¢né procesy s ekologickymi a spolocenskymi
poziadavkami a zéroveri systematicky podporovat rozvoj kompetencii zamestnancov potrebnych pre zelena
transformdciu. Prispevok pontka koncepcné a empirické vychodiskd o moZnostiach implementécie zelenych
zru¢nosti do persondlnych stratégii a politik a zdoraznuje tlohu ekonomicky orientovanych univerzit pri
priprave absolventov pre udrzatelné organizacie, a to aj v stlade s cielom udrzatelného rozvoja 4 Agendy
2030. Diskusia je zasadena do ramca Industry 5.0, ktory spaja technologické inovacie s humanistickym
rozmerom a poukazuje na vyznam adaptability, digitdlnych kompetencii a odolnosti organizacii. Vysledky
potvrdzuja prepojenie medzi rozvojom zelenych sposobilosti, zavadzanim udrZzatelnych personalnych
stratégii a schopnostou organizicii flexibilne reagovat na technologické, spolo¢enské a environmentédlne
zmeny. Prispevok tak prispieva k diskusii o tom, ako mozno prostrednictvom zeleného manazmentu
I'udskych zdrojov formovat odolné a ekologicky zodpovedné pracovné prostredie.

Klacové slova: zeleny manazment I'udskych zdrojov, udrzatelnost, adaptabilita, zelené zru¢nosti

Sustainability and Adaptability of Organisations Through Green Human
Resource Management

The dynamic transformation of organisations in the context of Industry 5.0 requires a fundamental
redefinition of human resource management strategies, with sustainability and organisational adaptability
increasingly becoming decisive pillars of long-term competitiveness. The integration of Green Human
Resource Management (Green HRM) principles provides a pathway to align organisational processes with
ecological and social requirements while systematically fostering the development of employee competences
necessary for the green transition. The paper offers conceptual and empirical insights into the possibilities of
incorporating green skills into HR strategies and policies and highlights the role of economically oriented
universities in preparing graduates for sustainable organisations, in line with SDG 4 of the 2030 Agenda. The
discussion is framed within Industry 5.0, which combines technological innovation with a humanistic
dimension and emphasises the importance of adaptability, digital competences, and organisational resilience.
The findings confirm the interconnection between the development of green skills, the implementation of
sustainable HR strategies, and the ability of organisations to respond flexibly to technological, social, and
environmental changes. The paper thus contributes to the debate on how Green HRM can shape a resilient
and ecologically responsible working environment.

Keywords: green human resource management, sustainability, adaptability, green skills
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Umela inteligencia a riadenie Iudskych zdrojov v doprave - prinosy a rizika

Eva Nedeliakova
Faculty of Operation and Economics of Transport, University of Zilina
eva.nedeliakova@uniza.sk

Renata Stasiak — Betlejewska
Faculty of Management, Czestochowa University of Technology
stasiak.erasmus@pcz.pl

Umela inteligencia prinasa do riadenia I'udskych zdrojov v doprave revolu¢né zmeny, no zaroven vyvolava
obavy najmé vzhladom na bezpe¢nost prepravy. Prispevok sa zameriava na prinosy a rizikd spojené s jej
vyuzitim v tejto oblasti. Medzi hlavné prinosy podl'a vyskumu patri automatizacia administrativnych daloh a
zlepsenie pldnovania technolégie dopravy v zmysle strategickych ioperativnych planov na réznych
arovniach riadenia. Rizikom je obmedzend schopnost umelej inteligencie spravne nastavit rieSenie
mimoriadnych udalosti v prevadzke v konkrétnych podmienkach daného mesta ¢i stanice a zastavky, ¢i
strata pracovnych miest, diskrimindcia pri vybere zamestnancov a etické otazky spojené s pouzivanim
algoritmov. Prispevok zdoéraziuje potrebu implementacie umelej inteligencie transparentne a v stlade so
vSetkymi variantmi, ktoré v dopravnej prevadzke mozu nastat. Cielom je efektivnejSie a spravodlivejsie
riadenie l'udskych zdrojov v doprave.

N

Klacové slova: umela inteligencia, riadenie 'udskych zdrojov, doprava, dopravna technolégia

Artificial Intelligence and Human Resource Management in Transport - Benefits
and Risks

Artificial intelligence is bringing revolutionary changes to human resource management in the transport
sector, but it also raises concerns, particularly regarding transport safety. This paper focuses on the benefits
and risks associated with its use in this field. According to the research, the main benefits include the
automation of administrative tasks and enhanced planning of transport technology in both strategic and
operational contexts at various management levels. However, there are also risks, such as the limited ability
of artificial intelligence to effectively address extraordinary circumstances that may occur in specific urban
or station conditions. Additional concerns include job losses, discrimination in employee selection, and
ethical issues related to the use of algorithms. The paper emphasizes the need for transparent implementation
of artificial intelligence, considering all potential scenarios that may arise in transport operations. The goal is
to achieve more efficient and equitable management of human resources within the transport industry.

Keywords: artificial intelligence, human resource management, transport, transport technology
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Determinanty digitalnej transformacie pobocékovej siete: pristup
systémovej dynamiky
Jan Papula

Faculty of Management, Comenius University Bratislava
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Lucia Kohnova
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Digitalna transformaécia sa stala ur¢ujicou vyzvou pre organizacie s rozsiahlymi sietami pobociek vratane
finanénych institacii, poistovni, postovych operatorov, telekomunikac¢nych operatorov a verejnych institacii.
Zatial ¢o digitalne sluzby zmenili dopyt po rutinnych osobnych interakciach, zvysili aj zlozitost pripadov
rieSenych na drovni pobociek, ¢o kladie nové naroky na zruc¢nosti zamestnancov, informac¢né systémy a
riadenie organizacie. Stidia predstavuje syntézu medziodvetvovych pripadovych $tadii o digitalnej
transformécii v sietach pobociek. Analyza odhal'uje rozdiely v zavadzani digitadlnych sluzieb, zmeny v
spravani zakaznikov, ktoré menia tlohu pobociek, vyvijajice sa poziadavky na pracovnu silu a zru¢nosti a
rastdce naroky na informac¢né systémy, infrastruktiru a bezpecnost. Zdoraziiuje tiez vyzvy v oblasti
organiza¢nej koordinacie a zostladenia procesov. Studia syntetizuje sktisenosti zo vzdjomnych zéavislosti
tychto faktorov a pontika poznatky pre riadenie transformacie hybridnych servisnych sieti. Pomocou
modelovania systémovej dynamiky konceptualizuje kauzédlne vztahy medzi technologickymi,
organiza¢nymi a behavioralnymi faktormi. Posiliiovanie a vyvazovanie spatnych vazieb ukazuje, ako sa v
priebehu casu ovplyviiuje zavadzanie digitdlnych sluzieb, kompetencie zamestnancov, odolnost
infrastruktary a riadenie IT. Sttdia sa uzatvéara odport¢aniami pre manazérov a tvorcov politik, ako vyvazit
centralizaciu s procesmi na poboc¢kéch pri zachovani poradenskej a inkluzivnej tlohy pobociek.

7 .

Klacové slova: digitalna transformadcia, systémova dynamika, zostaladenie procesov

Determinants of Digital Transformation in Branch Office Networks: a System
Dynamics Approach

Digital transformation has become a defining challenge for organizations with extensive branch office
networks, including financial institutions, insurance providers, postal operators, telecommunications
operators, and public institutions. While digital services have changed the demand for routine in-person
interactions, they have also increased the complexity of cases handled at the branch level, placing new
demands on staff skills, information systems, and governance. The study presents a synthesis of cross-
industry case studies on digital transformation in branch networks. The analysis reveals disparities in digital
service adoption, shifts in customer behavior that reshape the role of branches, evolving workforce and skill
requirements, and growing demands on information systems, infrastructure, and security. It also highlights
challenges of coordination and process alignment. The study synthesizes experiences from the
interdependencies of these factors and offers insights for managing the transformation of hybrid service
networks. Using a System Dynamics approach, the study conceptualizes causal relationships among
technological, organizational, and behavioral factors. Reinforcing and balancing feedback loops demonstrate
how digital adoption, employee competence, infrastructure resilience, and IT governance interact over time.
The study concludes with recommendations for managers and policymakers on balancing centralization with
branch processes while maintaining the advisory and inclusion role of branch offices.

Keywords: Digital Transformation, System Dynamics, Process Alignment
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Mapovanie procesov a digitalna transformacia: empiricky pohlad z
pripadovych studii
Zuzana Papulova

Faculty of Management, Comenius University Bratislava
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Andrea Gazova
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Digitélna transformécia vo verejnom sektore je c¢asto realizovand ako modernizacia systémov na spravu
dokumentov (DMS), systémov riadenia pripadov (CMS), registrov a agendovych systémov. Udrzatelné
vysledky vsak zavisia skor od zosdladenia procesov, informac¢nych tokov a Enterprise architektary nez od
samotnej technolégie. Clanok prezentuje pripadové stadie zo slovenskych verejnych institicif a analyzuje,
ako mapovanie procesov prostrednictvom BPMN 2.0, EPC v ARIS a rdmcov Enterprise architektiry
podporuje prepojenie medzi biznis poziadavkami a implementéciou IT rieSeni. Zistenia poukazuja na to, Ze
mapovanie procesov je podceriované, dokumentécia zastarana a Enterprise architekttra ¢asto odtrhnuté od
strategickej vizie digitalnej transformacie. V dosledku toho rozsiahle IT projekty mozu replikovat existujace
neefektivnosti a komplikovat interoperabilitu. Stadia zaroveti ukazuje, Ze systematické mapovanie procesov
zvy$uje transparentnost a vytvara retazec sledovatelnosti od sluzieb orientovanych na obcana az po IT
infrastruktaru. Prispevok prinasa empirické dokazy zo slovenskych pripadovych stadii, konceptualizuje
mapovanie procesov ako technicky aj riadiaci nastroj a navrhuje integrovany ramec, ktory kombinuje BPMN
a Enterprise architekttiru. Tento rdmec zdoéraznuje potrebu procesne orientovaného pristupu namiesto
technologicky-centrického pristupu k digitalnej transformécii vo verejnych institaciach.

Klacové slova: mapovanie procesov, BPMN 2.0, EPC, Enterprise architekttra, digitalna transformacia

Process Mapping and Digital Transformation: an Empirical Perspective from
Slovak Case Studies

Digital transformation in the public sector is often pursued as modernization of document management
systems (DMS), case management systems (CMS), registers, and agenda systems. Yet sustainable outcomes
depend more on aligning processes, information flows, and Enterprise Architecture than on technology itself.
This paper presents case studies from Slovak public institutions, analysing how process mapping with BPMN
2.0, EPC in ARIS, and Enterprise Architecture frameworks supports the link between business requirements
and IT implementation. Findings show that process mapping is undervalued, documentation outdated, and
Enterprise Architecture detached from the strategic vision of digital transformation. Consequently, large IT
projects may replicate inefficiencies and complicate interoperability. The study demonstrates that systematic
process mapping enhances transparency, and creates a traceability chain from citizen-facing services to IT
infrastructure. The paper contributes by providing empirical evidence from Slovak case studies,
conceptualizing process mapping as both a technical and a governance instrument, and proposing an
integrated framework that combines BPMN, and Enterprise Architecture. This framework highlights the
need for process-driven, rather than technology-centric approaches to digital transformation in public
institutions.

Keywords: Process Mapping, BPMN 2.0, EPC, Enterprise Architecture, Digital Transformation
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Agilné liderstvo v prostredi zlozitosti pre Priemysel 5.0: teoreticka syntéza

Philipp Boateng
Faculty of Management, Comenius University Bratislava
boateng1@uniba.sk

Rychly technologicky pokrok a narastajtica zloZitost predstavuja pre organizécie zdvazné vyzvy. Agilné
liderstvo v prostredi zlozitosti je teoretickd syntéza zaloZend na tedrii zlozitosti - najmd na koncepte
komplexnych adaptivnych systémov (CAS) a je obohatena o principy agilného riadenia a systémového
myslenia. Agilné liderstvo chape vedenie ako dynamicka systémovt funkciu a navrhuje tri vzdjomne
prepojené roly: operacné liderstvo (zamerané na stabilitu a vykon), podnikatel'ské liderstvo (zamerané na
inovécie) a umoznujtce liderstvo (zamerané na vytvaranie adaptivneho priestoru). Tento rdmec spochybriuje
tradi¢né chapanie liderstva ako vylu¢ne hierarchickej funkcie a namiesto toho ho predstavuje ako kapacitu,
ktora vznika prostrednictvom zabezpecujicich podmienok a decentralizovanej koordinécie. Zostiladenim s
principmi CAS, ako st emergencia, adaptabilita a samoorganizacia, pontka agilné liderstvo v prostredi
zlozitosti funként alternativu k statickému vedeniu zalozenému na formalnych roldch. Tento rdmec
predstavuje postbyrokraticky, na ¢loveka orientovany pristup k vedeniu a je obzvlast relevantny pre malé
astredné podniky, ktoré celia volatilnému, neisttmu a rychlo sa meniacemu prostrediu. Prispevok
predstavuje koncepéné vychodiské agilného liderstva a jeho vyznam pre transformdciu riadenia I'udskych
zdrojov v salade s hodnotami Priemyslu 5.0.

N

Klacové slova: agilné komplexné liderstvo, organizacné spravanie, Priemysel 5.0, digitalna transformécia

Agile Complexity Leadership for Industry 5.0: A Theoretical Synthesis

Rapid advances in technology and growing complexity are posing significant challenges for organisations.
Agile Complexity Leadership (ACL) is a theoretical synthesis grounded in complexity theory — particularly
the concept of Complex Adaptive Systems (CAS)—and enriched by agile principles and systems thinking.
ACL understands leadership as a dynamic system function and proposes a triadic role model: operational
leadership (ensuring stability and delivery), entrepreneurial leadership (driving innovation), and enabling
leadership (creating adaptive space). The framework challenges the view of leadership as purely hierarchical
and instead frames it as a system function that emerges through enabling conditions and decentralised
coordination. By aligning with CAS principles —such as emergence, adaptability, and self-organisation—
ACL provides a functional alternative to static role-based authority. The framework offers a post-
bureaucratic, human-centred approach to leadership and is particularly relevant for small and medium-sized
enterprises facing volatile, uncertain, and fast-changing environments. This contribution outlines the
conceptual foundation of ACL and its relevance for HRM transformation in line with Industry 5.0 values.

Keywords: agile complexity leadership, organisational behaviour, Industry 5.0, digital transformation
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Predpoklady efektivnej interakcie ¢loveka a technolégii v kontexte
digitalnej transformacie priemyselnych podnikov
Augustin Starecéek
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V kontexte digitalizacie a automatizécie priemyselného prostredia nadobtda strategické riadenie 'udskych
zdrojov zdsadny vyznam pre zabezpecenie adaptability pracovnej sily a udrzatelnosti riadenia I'udskych
zdrojov. Demografické zmeny, najmé starnutie populécie a genera¢na vymena zamestnancov, ovplyviiuja
sposob, akym organizécie pristupujua k rozvoju digitalnych kompetencii a posiliiovaniu inkluzivneho
pristupu k technol6giam. Prispevok prezentuje vysledky empirického vyskumu zameraného na identifikaciu
afinity jednotlivcov k novym technolégiam v kontexte rozvoja priemyselného inzinierstva a riadenia
I'udskych zdrojov. Stcastou vyskumu je aj analyza etickych a organiza¢nych dosledkov technologickej
transformécie a dopadov tejto transformécie na zamestnancov a ich pracovné podmienky. Prezentované
zistenia maja praktické vyuzitie v oblasti strategického rozvoja ludskych zdrojov v priemyselnych
podnikoch na Slovensku, s dorazom na zvySovanie odolnosti a digitdlnej pripravenosti pracovnej sily.
Vysledky vyskum zaroven prispievaju k rozvoju metodologickych pristupov umoziiujacich systematické
skiimanie faktorov ovplyviujacich pripravenost pracovnej sily na zmeny vyvolané technologickym
pokrokom. Takto ziskané poznatky mozu slazit ako vychodisko pre dlhodobé sledovanie trendov a
identifikaciu rozvojovych potrieb v oblasti I'udskych zdrojov v digitalnej transformacie organizacii.

Preconditions for Effective Human-Technology Interaction in the Context of
Digital Transformation of Industrial Enterprises

In the context of the digitalization and automatization of the industrial environment, strategic human
resource management becomes essential to ensure workforce adaptability and sustainability of human
resource management. Demographic changes, in particular the ageing population and generational change
of employees, are affecting the way organisations approach the development of digital competencies and
fostering an inclusive approach to technology. This contribution presents the results of empirical research
aimed at identifying individuals' affinity for new technologies in the context of development of industrial
engineering and human resource management. The research also includes an analysis of the ethical and
organizational implications of technological transformation and its impact on employees and their working
conditions. The presented findings have practical applications in the field of strategic human resource
development in industrial enterprises in Slovakia, with an emphasis on increasing the resilience and digital
readiness of the workforce. The research also contributes to the development of methodological approaches
enabling systematic investigation of factors influencing workforce readiness for changes induced by
technological progress. The knowledge thus obtained can serve as a basis for long-term trend tracking and
identification of development needs in the area of human resources in the digital transformation of
organisations.
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vysokoskolskej priprave buducich manazérov

Zdenka Gyurak Babelova
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Zachovanie konkurencieschopnosti v prostredi nevyhnutnych technologickych zmien si od organizacii
vyZzaduje nielen dosahovanie vykonovych cielov, ale aj systematicky rozvoj organiza¢ného potencidlu a
schopnosti pruzne reagovat na zmeny. Kli¢ovymi aktérmi tejto transformadcie s manazéri, ktori musia
vediet riadit zmeny a efektivne prispdsobovat podnikové procesy novym podmienkam. Uspesné zvladnutie
technologickej transformaécie si okrem investicii do technolégii vyZaduje predovsetkym zamestnancov s
adekvatnymi kompetenciami. Zadsadny vyznam mé vytvaranie pracovného prostredia, ktoré podporuje
adaptacnt schopnost zamestnancov, rozvoj ich kompetencii a facilitdciu zmien. Buddci manaZéri by preto
mali byt uz pocas vysokoskolského stadia systematicky pripravovani na riadenie technologickych zmien. Ich
vzdeldvanie musi reflektovat’ aktualne potreby praxe a vyuzivat inovativne formy vyucby, ktoré spristupnia
nové technolégie budiicim manazérom uz pocas Stadia a umoznia rozvijat nielen technické schopnosti
absolventov, ale tiez pochopit pristupy kzavadzaniu technolégii so zohladnenim l'udského faktora.
V prispevku st prezentované priebezné vysledky vyskumu zameraného na skimanie persondlnych
aspektov interakcii s technolégiami. Zistenia poukazujt na potrebu cielenej podpory adaptacnych procesov
v podnikoch a sltzia ako vychodisko pre ndvrh vzdeldvacich stratégii v oblasti priemyselného inzinierstva a
manaZzmentu.

Human-Centred Implementation of New Technologies in the Higher Education of
Future Managers

Maintaining competitiveness in an environment of unavoidable technological changes requires organisations
not only to achieve performance goals, but also to systematically develop organisational potential and the
ability to respond flexibly to changes. The key actors in this transformation are managers, who must be able
to manage change and effectively adapt business processes to the new conditions. In addition to investment
in technology, successful management of technological transformation requires, above all, employees with
adequate competences. Creating a working environment that supports employees' adaptability, competence
development and change facilitation is essential. Future managers thus should be systematically prepared to
manage technological change during their university studies. Their education must reflect the current needs
of practice and use innovative forms of teaching that make new technologies available to future managers
during their studies and enable them to develop not only the technical skills of graduates, but also to
understand approaches to the introduction of technology, considering the human factor. The contribution
presents on-going results of research focused on the personel aspects of interactions with technology. The
findings indicate the need for targeted support of adaptation processes in enterprises and provide a basis for
the design of educational strategies in the field of industrial engineering and management.
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S rozvojom Priemyslu 5.0 sa do popredia dostavaja I'udské a spoloc¢enské aspekty technologického rozvoja.
V kontexte automatizacie a robotizacie sa vyvija najméa kolaborativna robotika a doraz sa kladie na potrebu
harmonizacie spoluprdace medzi ¢lovekom a technolégiou v zdielanom pracovnom priestore. Vznika
poziadavka na nové pristupy k riadeniu I'udskych zdrojov, ktoré zohl'adruji nie len technologické, ale aj
hodnotové a organiza¢né aspekty pracovného prostredia. Hlavnym ciel om prispevku je prezentovat zistenia
z vyskumu zameraného na zavadzanie integrovanych manazérskych systémov v prostredi modularnych
kolaborativnych pracovisk. Implementacia integrovanych manazérskych systémov podporuje udrzatelné
pracovné prostredie a zvysuje mieru akceptacie kolaborativnych robotov. V rdmci vyskumu st analyzované
rozne aspekty spolupréce ¢loveka s kolaborativnou robotikou, moznosti prispoésobovat pracovné prostredie
potrebdm zamestnancov a potreba humanizacie prace. Osobitnd pozornost je venovand kompetenciam
zamestnancov v réznych rolach (uzivatel, operator, programator) a ich vplyvu na bezpec¢nost a efektivitu
pracovisk. Preukazalo sa, Ze vy$siu mieru akceptacie vykazuju pracoviskd, kde je kolaborativny robot
vnimany ako rovnocenny zamestnanec, ktory odbremerniuje I'udi od naro¢nej alebo nezaujimavej a opakujtcej
sa prace. Naopak, nizsiu mieru akceptacie vykazuja pracoviska, kde je kolaborativny robot vnimany ako
nadhrada 'udskej pracovnej sily alebo bezpe¢nostné ohrozenie.

Industry 5.0 Challenges and the Human Factor in Modular Collaborative
Workplaces

With the development of Industry 5.0, the human and societal aspects of technological development are
coming to the fore. In the context of automatization and robotics, collaborative robotics is evolving and the
need to harmonise human-technology collaboration in a shared workspace is being emphasised. There is a
demand for new approaches to human resource management that consider not only technological but also
value and organisational aspects of the working environment. The main objective of this contribution is to
present findings from research focused on the implementation of integrated management systems in modular
collaborative workplace environments. The implementation of integrated management systems promotes a
sustainable work environment and increases the acceptance rate of collaborative robots. The research
analyses different aspects of human collaboration with collaborative robotics, the possibilities to adapt the
working environment to the needs of workers and the need of the work humanization. Special attention is
paid to the competences of employees in different roles (user, operator, programmer) and their impact on the
safety and efficiency of workplaces. It is shown that higher acceptance rates are observed in workplaces where
the collaborative robot is perceived as an equal worker, which relieves from demanding or uninteresting and
repetitive work. Conversely, workplaces where the collaborative robot is perceived as a substitute for human
labour or a safety hazard indicate a lower level of acceptance.
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Riadenie I'udskych zdrojov je strategickym a komplexnym procesom, ktory zahffia planovanie, nabor, rozvoj,
motivaciu a udrzanie zamestnancov s cielom dosiahnut dlhodoby tspech organizacie. V sac¢asnosti je tento
proces neoddelitelne spojeny s inovaciami a digitalnou transformaciou, ktoré prinasajua nové nastroje a
technolégie, ako st umeld inteligencia, big data alebo cloud computing. Tieto technolégie umoziuja
automatizaciu rutinnych dloh, presnejsie planovanie personalnych potrieb, lepsiu analyzu zamestnaneckych
dat a podporuja agilnejsie a efektivnejsie rozhodovanie. Digitdlna transformécia zaroven kladie doraz na
rozvoj digitdlnych kompetencii zamestnancov a adaptdciu manaZzmentu na nové pracovné prostredie.
Vyzvou zostava zabezpecenie kybernetickej bezpec¢nosti a etického pristupu k spracovaniu osobnych tdajov.
Inovéacie v riadeni I'udskych zdrojov vedd k zvySeniu konkurencieschopnosti, lokalnemu i globdlnemu
rozvoju organizacii, ako aj zlepSeniu pracovnych podmienok a spokojnosti zamestnancov. Strategicky
a integra¢ny pristup k riadeniu I'udskych zdrojov v digitélnej dobe tak predstavuje kl'a¢ k udrzatelnému
rastu a tuspechu. Tento abstrakt vychddza z prehladu vedeckych préc a strategickych analyz za obdobie
poslednych dvoch az troch rokov.

Klacové slova: automatizacia HR procesov, digitdlny rozvoja I'udskych zdrojov, inovécii v HR manazmente

Modern approaches and challenges in the digitalization of HR management

Human resource management is a strategic and complex process that includes planning, recruiting,
developing, motivating and retaining employees in order to achieve the long-term success of the
organization. Currently, this process is inextricably linked to innovation and digital transformation, which
bring new toolsand technologies, such as artificial intelligence, big data or cloud computing. These
technologies enable theautomation of routine tasks, more accurate planning of personnel needs, better
analysis of employee data andsupport more agile and effective decision-making. Digital transformation also
emphasizes the developmentof digital competencies of employees and the adaptation of management to the
new working environment.Ensuring cybersecurity and an ethical approach to the processing of personal data
remains a challenge.Innovations in human resource management lead to increased competitiveness, local and
global developmentof organizations, as well as improved working conditions and employee satisfaction. A
strategic andintegrative approach to human resource management in the digital age is therefore the key to
sustainablegrowth and success.This abstract is based on a review of scientific papers and strategic analyses
over the past two to three years.

Keywords: automation of HR processes, digital human resources development, innovations in
HRmanagement
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Stadia sktima vztah medzi vydavkami na vyskum a vyvoj (VaV) a zamestnanostou v sektore informaénych
a komunikaénych technolégii (IKT) v krajinach EU. Nizka tiroveii podnikovych vydavkov na VaV v sektore
IKT na Slovensku, ¢asto spédjana s opatrnostou podnikov pri investovani do nehmotnych aktiv, predstavuje
potencidlne obmedzenie dlhodobej konkurencieschopnosti a prechodu k vyrobkom a sluzbam s vyssou
pridanou hodnotou. Analyza ukazuje, Ze napriek vyraznému rastu zamestnanosti za posledné desatrocie
investicie do VaV na Slovensku zaostéavaju za priemerom EU, ¢o naznacuje prevahu zavadzania existujtcich
technol6gii nad tvorbou prelomovych inovacii. Zistenia zdoraziuja potrebu stibezného posilnenia inovacnej
kapacity prostrednictvom VaV a podpory digitalnej transformacie naprie¢ ekonomikou. Medzi hlavné vyzvy
patria nedostatok kvalifikovanych pracovnikov a rodova nerovnost v sektore. Odporacania zahfiiaja
strategické zvySovanie podnikovych vydavkov na VaV v prioritnych technologickych oblastiach,
mechanizmy zdielania rizika, rozvoj 'udského kapitalu a systematicky monitoring politik. Implementacia
tychto opatreni moze zvysit konkurencieschopnost Slovenska v rychlo sa rozvijajtcej globalnej digitalnej
ekonomike.

Klacové slova: vyskum a vyvoj; IKT sektor; zamestnanost; digitdlna transformacia

The Relationship Between Research and Development Expenditure and
Employment in The Information and Communication Technology Sector

The study examines the relationship between research and development (R&D) expenditure and
employment in the information and communication technology (ICT) sector in EU countries. The low level
of business R&D expenditure in the ICT sector in Slovakia, often associated with caution by companies in
investing in intangible assets, represents a potential constraint on long-term competitiveness and the
transition to higher value-added products and services. The analysis shows that despite significant
employment growth over the past decade, R&D investment in Slovakia lags behind the EU average,
suggesting a predominance of the introduction of existing technologies over the creation of breakthrough
innovations. The findings highlight the need to simultaneously strengthen innovation capacity through R&D
and support the digital transformation across the economy. Key challenges include the shortage of skilled
workers and gender inequality in the sector. Recommendations include strategically increasing business R&D
expenditure in priority technology areas, risk-sharing mechanisms, human capital development and
systematic policy monitoring. The implementation of these measures can increase Slovakia's competitiveness
in the rapidly developing global digital economy.

Keywords: research and development; ICT sector; employment; digital transformation
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Digitalna transformacia Priemyslu 5.0 prindsa vyrazné zmeny v pracovnom prostredi, ktoré¢ ovplyviuju
rozne generacie zamestnancov odlisnym spdsobom. Stidia analyzuje $pecifika pripravujicej sa generacie
Alfa (narodena od roku 2010) na vstup do hodnoto-orientovaného digitadlneho pracovného prostredia a
skima vyzvy digitalnej inklizie starSich generacii v slovenskych podnikoch. Cielom vyskumu je
identifikovat’ Specifické charakteristiky generacie Alfa v kontexte buducich pracovnych poziadaviek a
navrhnit’ odporucania pre HRM systémy podporujuce efektivnu integraciu tejto technologicky nativne;j
generacie s existujucimi vekovymi kategdériami zamestnancov. Metodologicky sa praca opiera o
kombinovany pristup zahfnajuci analyzu literatiry, komparativne Stidie generacnych charakteristik a
kvalitativhu analyzu psychosocialnych faktorov. Vysledky poukazuju na jedinecné charakteristiky
generacie Alfa, ktora ocakéava intuitivne, personalizované a udrzate'né pracovné prostredie s vysokou
technologickou integraciou. Stidia navrhuje model "generaéne adaptivneho" pracovného prostredia
vyuzivajuceho technologicku zdatnost’ generacie Alfa na podporu digitélnej transformacie pri zachovani
skusenosti starSich kolegov.

Multigenerational Challenges in the Digital Work Environment of Industry 5.0:
Preparing for the New Generation in Human Resource Management

The digital transformation of Industry 5.0 brings significant changes to the work environment that affect
different generations of employees in distinct ways. This study analyzes the specifics of the emerging
Generation Alpha (born from 2010) in preparation for entering a value-oriented digital work environment
and examines the challenges of digital inclusion of older generations in Slovak enterprises. The research
objective is to identify specific characteristics of Generation Alpha in the context of future work requirements
and propose recommendations for HRM systems that support effective integration of this technologically
native generation with existing age categories of employees. Methodologically, the work relies on a combined
approach including literature analysis, comparative studies of generational characteristics, and qualitative
analysis of psychosocial factors. The results highlight unique characteristics of Generation Alpha, which
expects an intuitive, personalized, and sustainable work environment with high technological integration.
The study proposes a model of "generationally adaptive" work environment that utilizes Generation Alpha's
technological proficiency to support digital transformation while preserving the experience of older
colleagues.
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Zavadzanie technolégii Industry 4.0 predstavuje vyznamna vyzvu pre oblast riadenia I'udskych zdrojov.
Prispevok sa zameriava na vyvojové trajektérie MIZ v organizaciach, ktoré prechadzaja digitalnou
transforméciou. Vyskum vychddza z medzinarodného zberu dat a identifikuje aktuélne pristupy, prekazky
a potreby HR oddeleni v reakcii na meniace sa technologické a organiza¢né podmienky. Prispevok formuluje
odportcania pre budovanie adaptability funkcie MI'Z s dorazom na rozvoj digitalnych a socialnych
kompetencii, vyuZzivanie dat v rozhodovacich procesoch a podporu harmonickej spoluprace medzi 'udmi a
technolégiami v zmysle principov Priemyslu 5.0. Ziskané poznatky ukazujd, ze adaptabilita personalnych
procesov zavisi nielen od technologickej pripravenosti, ale aj od kulttrneho a hodnotového ukotvenia
organizacii. Prispevok reflektuje rozdiely medzi krajinami v regione strednej Eurépy a poukazuje na potrebu
zdielania osved¢enych postupov. Zavereéna cast diskutuje potencidl dalsieho vyskumu v oblasti
synergického prepojenia I'udskej a umelej inteligencie v MLILZ.

Digitalization and Adaptability: Development Trajectories of HR Management in
the Context of Industry 4.0 and Industry 5.0

The introduction of Industry 4.0 technologies represents a significant challenge for the field of human
resource management. The paper focuses on the development trajectories of HR practice in organizations
undergoing digital transformation. The research is based on international data collection and identifies
current approaches, obstacles and needs of HR departments in response to changing technological and
organizational conditions. The paper formulates recommendations for building the adaptability of the HR
function with an emphasis on the development of digital and social competencies, the use of data in decision-
making processes and the support of harmonious cooperation between people and technologies in
accordance with the principles of Industry 5.0. The acquired show that the adaptability of HR processes
depends not only on technological readiness, but also on the cultural and value anchoring of organizations.
The paper reflects the differences between countries in the Central European region and points to the need
to share best practices. The final section discusses the potential for further research in the area of synergistic
linking of human and artificial intelligence in HRM.
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Industry 4.0 zdsadnym spdsobom meni charakter pracovnych ¢innosti a profesii, ¢im vytvara tlak na
transformdciu l'udského kapitdlu. Prispevok prezentuje vysledky analyzy profesii najviac ohrozenych
digitalizaciou a automatizéciou, s dorazom na ich schopnost adaptacie na technologické zmeny. Na zaklade
medzindrodnej komparécie st predstavené rozdiely v pristupoch k riadeniu tychto zmien v oblasti HRM.
Diskusia sa zameriava na prechod od reaktivnych k proaktivnym stratégidm vo vzdeldvani, rozvoji zru¢nosti
a podpore adaptability pracovnej sily ako nevyhnutného predpokladu pre udrzatelné fungovanie organizacii
v prostredi Priemyslu 5.0. Osobitnd pozornost je venovand synergii medzi technickymi a méakkymi
zru¢nostami, ktoré budu kl'ac¢ové pre uplatnenie v novych profesijnych rolach. Prispevok zaroveri nacrtava
ramec kompetenéného modelu, ktory moze slazit ako podpora strategického planovania v oblasti l'udskych
zdrojov.

Transformation of Professions in the Era of Industry 4.0

Industry 4.0 fundamentally changes the nature of work activities and professions, thereby creating pressure
for the transformation of human capital. The paper presents the results of an analysis of the professions most
at risk from digitalization and automation, with an emphasis on their ability to adapt to technological change.
Based on an international comparison, differences in approaches to managing these changes in the field of
HRM are presented. The discussion focuses on the transition from reactive to proactive strategies in
education, skills development and support for workforce adaptability as a necessary prerequisite for the
sustainable functioning of organizations in the Industry 5.0 environment. Special attention is paid to the
synergy between technical and soft skills, which will be key for application in new professional roles. The
paper also outlines the framework of a competency model that can serve as support for strategic planning in
the field of human resources.
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Priemysel 4.0, ako stcasna faza technologického pokroku, prindsa zasadné zmeny v sposobe, akym
jednotlivci pracuja, komunikuja a prezentuji sa v digitdlnom priestore. V tomto kontexte nadobuda
budovanie osobnej znacky novy strategicky vyznam. Prispevok sa zameriava na vplyv Stvrtého
priemyselného revoluéného obdobia na formovanie a rozvoj osobnej znacky, pricom zdoraznuje vyznam
digitdlnych technoldgii ¢i umelej inteligencie ako néstrojov na zviditelnenie odbornosti jednotlivca.
Analyzuje, ako mo6zu profesionali v prostredi Priemyslu 4.0 vyuzit osobny branding na odliSenie sa na trhu
préce, zvySovanie svojej hodnoty v ociach zainteresovanych stran a na budovanie déveryhodnosti v online
aj offline svete. Zdmerom préce je tieZ poukazat na moznosti budovania unikatnej osobnej znacky a tiez fakt,
ze v digitdlnej dobe sa osobnd znacka stdva vyznamnou stcastou profesiondlneho rastu a kariérnej
adaptability.

Building of Personal Brand and Industry 4.0

Industry 4.0, as the current phase of technological advancement, brings fundamental changes to the way
individuals work, communicate and present themselves in the digital space. In this context, personal
branding is gaining new strategic importance. This paper focuses on the impact of the fourth industrial
revolution on the formation and development of personal brands, emphasizing the role of digital
technologies and artificial intelligence as tools for showcasing individual expertise. It analyzes how
professionals operating in the Industry 4.0 environment can leverage personal branding to differentiate
themselves in the labor market, increase their perceived value among stakeholders and build credibility both
online and offline. The paper also highlights the potential for creating a unique personal brand and
underscores that in the digital era, personal branding is becoming an essential component of professional
growth and career adaptability.
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Kybernetickd bezpecnost predstavuje klacovy prvok digitalneho prostredia, pricom jej vyznam narasta v
stvislosti s postupujicimi online hrozbami. Eurépska tinia prijala viaceré regulacie (NIS2, Cyber Resilience
Act, GDPR), ktoré maja zvysit troveit odolnosti ¢lenskych statov. V slovenskom prostredi sa ich
implementdcia prejavila v novelizacii stvisiacej legislativy, avsak podl'a indexu EU CSI Slovensko kleslo z 3.
miesta (2021) na 14. miesto (2024). Prispevok analyzuje nazory manazérov slovenskych podnikov a
identifikuje bariéry efektivnej kybernetickej bezpec¢nosti. Z dotaznikového prieskumu (357 respondentov)
vyplyva, ze troven kybernetickej bezpe¢nosti na Slovensku je v porovnani s ostatnymi krajinami EU vnimana
ako horsia. Medzi najvyznamnejSie bariéry respondenti uvadzaji technologickti naro¢nost, finan¢né
obmedzenia a nizke povedomie o kybernetickej bezpe¢nosti. Statistickd analyza potvrdila, Ze hodnotenia sa
vyznamne nelisia podla velkosti podniku, vlastnictva, poc¢tu pocitacov ¢i zodpovednej osoby. Zistenia
poukazuji na potrebu posilnit legislativne ndstroje, zvySovat troven povedomia, podporovat odborné
vzdelavanie a budovat kultaru bezpecnosti v podnikoch. Implementacia odportacanych opatreni moze
prispiet k elimindcii rizik a zvySeniu bezpec¢nostnej trovne v slovenskom podnikatel'skom prostredsi.

Klacové slova: kybernetickd bezpecnost, podniky SR, regulécia online prostredia, prekazky kybernetickej
bezpec¢nosti

The Influential Factors on Cybersecurity in Companies in Slovakia

Cybersecurity is a key component of the digital environment, and its importance is increasing due to the
growing number of online threats. The European Union has introduced several regulations (NIS2, Cyber
Resilience Act, GDPR) aimed at increasing the resilience of the member states. In Slovakia, these regulations
have been implemented through amendments to relevant legislation; however, according to the EU CSI
index, Slovakia dropped from 3rd place (2021) to 14th place (2024). This paper analyses the views of managers
of Slovak companies and identifies the barriers to effective cybersecurity. The questionnaire survey (357
respondents) shows that the level of cybersecurity in Slovakia is perceived as worse compared to other EU
countries. The most significant barriers indicated by the respondents include technological complexity,
financial constraints and low awareness of cybersecurity. Statistical analysis confirmed that the assessments
do not differ significantly by company size, ownership, and number of computers or the responsible person.
The findings highlight the need to strengthen legislative tools, raise awareness, support professional training
and build a culture of security in companies. Implementing the recommended measures can help eliminate
risks and increase the security level in the Slovak business environment.

Keywords: cybersecurity, Slovak enterprises, online environment regulation, cybersecurity barriers
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AI-HI Spolupracujice pracoviska: Rozvoj kompetencii a organizaéna
pripravenost v riadeni Iudskych zdrojov
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Faculty of Business Management, Bratislava University of Economics and Business
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Integracia umelej inteligencie (Al) do riadenia I'udskych zdrojov (HRM) meni sp6sob, akym organizacie
prijimajd, rozvijaja a riadia talenty. Napriek rasticemu vyznamu existuje len obmedzeny empiricky pohlad
na podmienky, ktoré podporuji efektivne zavddzanie Al v HRM. Tento ¢lanok reaguje na tato medzeru a
navrhuje stadiu, ktord prisposobuje existujice modely schopnosti Al, pripravenosti a vysledkov na
pracovisku kontextu HRM. Ramec vychadza z modelov organizac¢nej pripravenosti a zrelosti a z dokazov o
uplatiiovani Al v oblastiach ako nabor, §kolenie a riadenie vykonnosti. Zohl'adruje poznatky o ocakdvanych
vysledkoch organizicie a zamestnancov, vratane produktivity, kreativity a pohody. Zdoérazrnuje aj tlohu
kompetencii, pricom ¢erpd z koncepcii zru¢nosti a gramotnosti stivisiacich s Al na zachytenie I'udskych
aspektov integracie. Cielom vyskumu je vyvinat empiricky ramec identifikujuci prediktory interakcie medzi
Al a Tudmi na kolaborativnych pracoviskach. Zameriava sa na organiza¢né podmienky rozvijajuce
kompetencie a prostredie, kde I'udia a Al efektivne spolupracujia. Kombinaciou etablovanych modelov
schopnosti Al s aplikaciami v HRM sttdia pontaka cestu k empirickému testovaniu faktorov umoziiujacich
integraciu Al. Ocakavany prinos zahfiia posilnenie koncepénej jasnosti pri zavadzani AI do HRM, overené
konstrukty pre testovanie a pohl'ad pre manazérov na to, ako rozvoj kompetencii a organizac¢na pripravenost
podporuja spolupracu l'udi a Al. Vyskum prispieva k akademickym diskusidm o budtcnosti HRM aj k
stratégiam pre odolné a efektivne pracoviska v ére AL

Klacové slova: Umeld inteligencia, Riadenie I'udskych zdrojov, Kompetencie

AI-HI Collaborative Workplaces: Competence Development and Organizational
Readiness in HRM

The integration of artificial intelligence (AI) into Human Resource Management (HRM) is transforming how
organizations recruit, develop, and manage talent. Despite its growing importance, there is limited empirical
insight into the conditions that support effective Al adoption in HRM. This paper addresses this gap by
proposing a study that adapts existing models of Al capability, readiness, and workplace outcomes to the
HRM context. The framework builds on organizational readiness and maturity models and evidence of Al
use in HRM such as recruitment, training, and performance management. It also considers expected
outcomes for organizations and employees, including productivity, creativity, and well-being. The
framework further highlights the role of competencies, drawing on concepts of Al-related skills and literacy
to capture the human aspects of integration. The research aims to develop an empirical framework identifying
predictors of Al-human interaction in collaborative workplaces. It focuses on conditions fostering
competence development and environments where humans and Al collaborate effectively. By combining
established models of Al capability with HRM-specific applications, the study offers a path for empirical
testing to identify enablers of Al integration. The contribution includes strengthening conceptual clarity on
Al adoption in HRM, providing validated constructs for testing, and offering managers insights into how
competence development and readiness support Al-human collaboration. This research advances academic
debate on the future of HRM and strategies for resilient, effective workplaces in the age of Al

Keywords: Artificial intelligence, Human resources management, Capabilities
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Rozvoj ludskych zdrojov na urovni vidieka v digitalnej ére: empirické
doékazy z dediny Adaut — pohranié¢nej, najvzdialenejSej a znevyhodnenej
(3T) obce v regione Southeast Maluku, vychodna Indonézia
Sally Paulina Sandanafu

State Polytechnic of Ambon
ssandanafu@gmail.com

Potenciédl prirodnych zdrojov v najvzdialenejsich, pohrani¢nych a znevyhodnenych oblastiach regiénu
Maluku vo vychodnej Indonézii je v nerovnovahe s dostupnostou a kapacitou I'udskych zdrojov. Zrychlené
tempo technologického pokroku zaroven zvysuje potrebu, aby vidiecke komunity disponovali zru¢nostami
a kompetenciami nevyhnutnymi na adaptaciu v kontexte digitalnej transformacie. Cielom tejto studie je
formulovat model rozvoja I'udskych zdrojov na trovni dediny, zamerany na podporu ekonomického
rozvoja, prostrednictvom styroch kl'a¢ovych dimenzii: (1) riadenie 'udskych zdrojov v dedine, (2) integracia
miestnej kulttry, (3) organiza¢né ucenie a (4) benchmarking. Stadia vyuziva kvalitativny vyskumny dizajn
zalozeny na terénnom sktmani. Udaje boli ziskané od ésmich klacovych informatorov vratane starostu
dediny, vedaceho subdistriktu, dedinského operatora, riaditel'a obecného podniku, predsednicky zdruZenia
rodinnej starostlivosti, majitefa malého a stredného podniku, komunitného lidra a zastupcu mladeze.
Zistenia ukazuju, zZe najdominantnejSou formou rozvoja v dedine Adaut je model organiza¢ného ucenia.
Komunita je vSak nad’alej vyrazne zévisla od externej podpory, ¢o obmedzuje jej schopnost k samostatnej a
udrzatelnej transformécii. Tento nedostatok je dosledkom obmedzenej kapacity l'udskych zdrojov,
nerovnomernej difazie vedy a technolégii, centralizovaného vedenia a slabej koordinécie medzi dedinskymi
a lokalnymi samospravami. Naopak, kl'dc¢ovymi faktormi podporujicimi udrzatelny rozvoj I'udskych
zdrojov st dostupnost prirodnych zdrojov a implementicia technologickych inovacii, najma
prostrednictvom tréningovych a vzdelavacich programov zameranych na rozvoj kapacit, financovanych z
dedinskych fondov a podporovanych externymi aktérmi, ako st miestne a centrdlne vlady, finan¢né
institacie a organizécie ob¢ianskej spolo¢nosti.

Klucoveé slova: ludské zdroje, rozvoj, vidiecke komunity, organizacné ucenie, digitalizdcia, budovanie kapacit

Village-Based Human Resource Development in the Digital Era: Evidence from
Adaut, Frontier,outermost and disadvantages (3T) Village in Southeast Maluku
Regency, Eastern Indonesia

The natural resource potential of the outermost, frontier, and disadvantaged regions of Maluku, Eastern
Indonesia, is disproportionate to the availability and capacity of human resources. The accelerating pace of
technological advancement further demands that rural communities possess the skills and competencies
necessary to adapt to digital transformation. This study seeks to formulate a village-based human resource
development model for economic advancement, focusing on four key dimensions: (1) village human resource
management, (2) local cultural integration, (3) organizational learning, and (4) benchmarking. Employing a
qualitative field research design, data were collected from eight key informants, including the village head,
sub-district head, village operator, village owned enterprise director, family welfare chairperson, MSME
owner, community leader, and youth leader. Findings reveal that the organizational learning model
constitutes the most dominant form of development in Adaut Village. The community remains largely
dependent on external support, which hinders their capacity for independent and sustainable transformation.
This limitation is attributable to restricted human resource capacity, uneven diffusion of science and
technology, centralized leadership, and weak coordination between village and local governments.
Conversely, the most significant enabling factors for sustainable human resource development include the
abundance of natural resources and the introduction of technological innovations, particularly those
embedded in training and capacity-building programs supported by village funds and external stakeholders
such as local and central governments, financial institutions, and civil society organizations.

Keywords: Human Resources, Development, Rural Communities, Organizational Learning, Digitalization,
capacity building
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Etické dosledky vyuzivania umelej inteligencie v personalnom
manazmente

Anna Hamranova
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Prispevok je zamerany na etické aspekty integracie umelej inteligencie (UI) do personalneho manazmentu.
Jeho cielom je na zdklade analyzy publikovanych ¢lankov identifikovat a charakterizovat moZné etické
dosledky implementécie nastrojov Ul a indikovat navrhy na ich minimalizaciu. Nastroje Ul sa vyuzivaja pri
nébore a vybere, rozvoji a vzdelavani zamestnancov, pri zbere a analyze dat o zamestnancoch, ¢o umozZnuje
predikovat kariérny vyvoj, fluktudciu pracovnej sily a optimalizovat pracovné procesy. Spracovanie tdajov
pomocou algoritmov moéze viest aj k nespravnym alebo nespravodlivym vysledkom, ktoré sa v rozpore s
etikou a moralkou. Etické dosledky vyuZzivania nastrojov Ul sa moZu prejavit v diskrimindcii a predsudkoch
pri vybere zamestnancov, v chybajtcej transparentnosti rozhodovania, v porusenej ochrane stikromia, v
chybajacej I'udskej kontrole, nedefinovanej konkrétnej zodpovednosti, v narusenej dovere zamestnancov,
alebo v nerovnakom pristupe k prilezitostiam. Na rieSenie etickych problémov sa odportca pravidelny audit
algoritmov UI, kontrola ¢lovekom a zavedenie etickych smernic. VyuZivanie Ul v persondlnom manaZzmente
je uzitocné, ale potrebuje kontrolu, audit a kombinaciu s I'udskym rozhodovanim. Prispieva k zvyseniu
efektivity a objektivity, ale ak sa pouziva bez kontroly, moze viest k diskrimindcii, strate dovery a poruseniu
stukromia.

Klacové slova: umela inteligencia, etické dosledky, persondlny manazment

Ethical Consequences of Artificial Intelligence in Human Resource Management

The paper focuses on the ethical aspects of integrating artificial intelligence (Al) into human resource
management. Its aim is to identify and characterize potential ethical consequences of implementing Al tools,
based on an analysis of published articles, and to indicate proposals for their minimization. Al tools are
applied in recruitment and selection, employee development and training, as well as in the collection and
analysis of workforce data, which enables career path prediction, workforce turnover forecasting, and overall
process optimization. However, data processing through algorithms may also result in inaccurate or unfair
outcomes that conflict with ethical and moral principles. The ethical consequences of using Al tools may
manifest in discrimination and bias in employee selection, lack of transparency in decision-making, breaches
of privacy, insufficient human oversight, undefined accountability, erosion of employee trust, or unequal
access to opportunities. To address these ethical issues, regular Al algorithm audits, human supervision, and
the adoption of ethical guidelines are recommended. The use of Al in human resource management is
beneficial but requires oversight, auditing, and a combination with human judgment. While it contributes to
greater efficiency and objectivity, if applied without proper control, it may lead to discrimination, loss of
trust, and violations of privacy.

Keywords: Artificial Intelligence, Ethical Implications, Human Resource Management
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Zelené hr stratégie v ére Priemyslu 5.0: aplikacia na podniky vyroby a
sluzieb
Zuzana Kudlova
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Transformécia persondlneho manaZmentu v podmienkach Priemyslu 5.0 je tzko spojend s hladanim
rovnovahy medzi digitalizaciou, ekologickou udrzatelnostou a rozvojom zamestnancov. V prispevku sa
sustredujeme na aplikaciu konceptu zelenych HR praktik v podnikoch, pri¢om analyzujeme ich vplyv na
konkurencieschopnost a schopnost organizacii prisposobit sa dynamickym zmenam trhu. Analyza je
zalozena na kombindcii kvalitativnych rozhovorov s HR manazérmi a kvantitativheho hodnotenia
implementovanych procesov v podnikoch. Osobitnd pozornost je venovand podnikovej praxi vo vybranych
odvetviach, kde budt skimané konkrétne sposoby integracie environmentélne orientovanych principov do
naboru, vzdelavania a kariérneho rozvoja zamestnancov. Clanok zaroveni hodnoti, do akej miery vyuzivanie
people analytics a digitalnych nastrojov prispieva k personalizovanému riadeniu l'udského kapitdlu a k
znizovaniu environmentélnej stopy podnikov. Aplikdcia tychto pristupov poukazuje na ich prinosy pri
posiliiovani adaptability pracovnej sily, podpore inova¢ného potencidlu a vytvarani hodnotovo
orientovanych stratégii. Vysledkom je model, ktory ukazuje, ako modzu podniky v ére Priemyslu 5.0 zostladit
technologicky pokrok s I'udskou a environmentélnou dimenziou riadenia.

Kltacové slova: personalny manazment, Priemysel 5.0, zelené HR, udrzatelnost, adaptabilita pracovnej sily,
people analytics

Green HR Strategies in the Era of Industry 5.0: Application to Manufacturing and
Service Enterprises

The transformation of human resource management in the context of Industry 5.0 is closely linked to finding
a balance between digitalization, ecological sustainability, and employee development. This paper focuses
on the application of green HR practices in enterprises, analyzing their impact on competitiveness and the
ability of organizations to adapt to dynamic market changes. The analysis is based on a combination of
qualitative interviews with HR managers and quantitative evaluation of implemented processes in
enterprises. Special attention is given to corporate practice in selected sectors, where specific ways of
integrating environmentally oriented principles into recruitment, training, and career development of
employees will be examined. The article also evaluates the extent to which the use of people analytics and
digital tools contributes to personalized human capital management and the reduction of enterprises’
environmental footprint. The application of these approaches highlights their benefits in strengthening
workforce adaptability, supporting innovation potential, and creating value-oriented strategies. The outcome
is a model that demonstrates how companies in the Industry 5.0 era can align technological progress with the
human and environmental dimensions of management.

Keywords: human resource management, Industry 5.0, green HR, sustainability, workforce adaptability,
people analytics
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Digitalna transformacia podnikov - nové vyzvy pre rozvoj ludského
kapitalu v kontexte zdielanej ekonomiky
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Digitalna transformécia meni tradi¢né podnikové procesy, pricom zdsadnym spésobom ovplyviiuje dopyt
po novych znalostiach a zru¢nostiach. Clanok sa zameriava na analyzu vztahu medzi digitdlnou
transforméciou a rozvojom I'udského kapitélu v podnikoch, ktoré ¢oraz castejsie ¢erpajti zo zdrojov zdiel anej
ekonomiky. V doésledku rychleho technologického pokroku vznikd potreba neustdleho vzdelavania a
prispdsobovania sa novym digitdlnym néstrojom. Podniky, ktoré aktivne investuja do zvySovania hodnoty
I'udského kapitalu svojich zamestnancov, ziskavaja konkuren¢nt vyhodu na dynamicky sa meniacom trhu.
Zdielana ekonomika zaroven otvdra nové moznosti pre flexibilné formy préce, spolupracu a vyuzivanie
externych znalosti. V ¢lanku je prezentovana analyza pripadovych stadii, ktoré ilustruja tspesné stratégie
digitdlnej transformacie a ich vplyv na rozvoj I'udského kapitdlu a poukazujeme na potrebu systémovej
podpory inovacii a celozivotného vzdeldvania. V zavere pontikame odportcania pre podniky, ako efektivne
kombinovat digitdlne nastroje a I'udsky lapitdl v prostredi zdiel anej ekonomiky.

Klacové slova: digitalna transformdcia, l'udsky kapitdl, znalosti, zru¢nosti, zdielan4 ekonomika

Digital Transformation of Enterprises - New Challenges for Human Capital
Development in the Context of the Sharing Economy

Digital transformation is changing traditional business processes, fundamentally affecting the demand for
new knowledge and skills. The article focuses on the analysis of the relationship between digital
transformation and human capital development in companies that increasingly draw on the resources of the
sharing economy. Rapid technological progress creates a need for continuous learning and adaptation to new
digital tools. Companies that actively invest in increasing the value of their employees' human capital gain a
competitive advantage in a dynamically changing market. The sharing economy also opens up new
opportunities for flexible forms of work, collaboration and the use of external knowledge. The article presents
an analysis of case studies that illustrate successful digital transformation strategies and their impact on
human capital development, and points to the need for systemic support for innovation and lifelong learning.
Finally, we offer recommendations for companies on how to effectively combine digital tools and human
capital in the sharing economy environment.

Keywords: digital transformation, human capital, knowledge, skills, sharing economy
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Velkost podniku ako determinant implementacie priemyslu 4.0: analyza
vztahu medzi velkostou pracovnej sily a digitalnou transformaciou v
sluzobnych sektoroch
Filip Stovicek
Faculty of Business Management, Bratislava University of Economics and Business
filin.stovicek@euba.sk

Cielom tejto préce je preskimat vztah medzi velkostou podniku, meranou poétom zamestnancov, a
aroviiou implementéacie principov Priemyslu 4.0. Vyskum bol realizovany samostatne v rdmci troch sektorov
- telekomunikdcii, finanénych sluzieb a reklamy a prieskumu trhu - vzhladom na Statisticky vyznamné
rozdiely zistené medzi jednotlivymi odvetviami. Analyza je zaloZena na adaptovanom modeli hodnotenia
pripravenosti Warwick University Readiness Assessment. Vysledky preukazali, Ze velkost podniku
vyznamne ovplyvnuje rozsah prijimania digitalnych technolégii. Najsilnejsi vztah bol identifikovany v
sektore telekomunikdcii, zatial ¢o najslabsi vo finan¢énych sluzbach. Podrobnejsie hodnotenie velkosti
kapacitou implementovat prvky Priemyslu 4.0. Hlavnymi vysvetl'ujacimi faktormi st kapitalova sila,
dostupnost Tudskych zdrojov a existencia implementacnej stratégie. Ako hlavna prekazka bola
identifikovana investi¢cnd naro¢nost, ktort uviedlo 69 % podnikov, pricom mensie podniky celia aj
problémom, ako st nedostatok informacii, absencia stratégie a nedostatocna pripravenost pracovnej sily.
Tieto zistenia naznacuju, Ze vel'kost podniku je kIi¢ovym determinantom digitalnej transformécie a mala by
sa zohl'adniovat pri tvorbe politik a podpornych programov na zavadzanie Priemyslu 4.0.

KIacové slova: Priemysel 4.0, malé a stredné podniky, digitdlne technol6gie

Enterprise Size as a Determinant of Industry 4.0 Implementation: an Analysis of
the Relationship Between Workforce Size and Digital Transformation in Service
Sectors

The purpose of this paper is to investigate the relationship between enterprise size, measured by the number
of employees, and the level of Industry 4.0 implementation. The research was conducted separately within
three sectors —Telecommunications, Financial Services, and Advertising & Market Research—due to
statistically significant differences identified across industries. The analysis is based on the adapted Warwick
University Readiness Assessment model. The results demonstrate that enterprise size significantly affects the
extent of digital technology adoption. The strongest relationship was identified in the Telecommunications
sector, while the weakest was observed in Financial Services. A more detailed assessment of workforce size
revealed that a larger number of employees is associated with higher overall readiness and greater capacity
to implement Industry 4.0 elements. The main explanatory factors include capital strength, human resource
availability, and the presence of an implementation strategy. Investment intensity was identified as the
primary barrier, reported by 69% of enterprises, while smaller enterprises also face challenges such as
information gaps, lack of strategy, and insufficient workforce readiness. These findings suggest that
enterprise size is a key determinant of digital transformation and should be considered when shaping policies
and support programs for Industry 4.0 adoption.

Keywords: Industry 4.0, SMEs, digital technologies
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E-HR Lab: Integracia digitalnych technolégii a udrzatelhosti do
vzdelavania v personalnom manazmente
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Rozvoj Priemyslu 5.0 prinasa doraz na prepojenie technoldgii s 'udskym faktorom a vyZzaduje nové pristupy
k vzdeladvaniu v oblasti persondlneho manazmentu. Projekt E-HR Lab reaguje na tieto trendy vytvorenim
multiplatformovej digitalnej platformy pre vzdelavanie v riadeni l'udskych zdrojov. Prostrednictvom
modulédrneho systému pontikne moderné vzdelavacie formy, od pripadovych stadii a vystupov z vyskumov
az po gamifikované nastroje podporujice aktivne zapojenie pouzivatelov. Tymto spdsobom umozni
univerzitdm, zamestndvatelom aj samotnym zamestnancom flexibilne rozvijat kltcové kompetencie
potrebné pre udrzatelné riadenie I'udského kapitalu. Projekt podporuje adaptabilitu vzdeldvacieho procesu
tym, ze prepaja akademické poznatky s praxou a stcasne vyuziva digitdlne technolégie na zabezpecenie
otvoreného pristupu. Medziuniverzitna a medzindrodnd spolupraca navyse posilnuje kvalitu obsahu a
vytvédra platformu pre zdielanie inovéacii. E-HR Lab predstavuje néstroj, ktory umoziiuje zosuladit
technologické mozZnosti Priemyslu 5.0 s udrzatelnym rozvojom ludskych zdrojov a posiliuje
konkurencieschopnost vzdelavania aj praxe v oblasti personalneho manazmentu.

Klacové slova: e-vzdelavanie, personalny manazment, digitalne technolégie

E-HR Lab: Integration of Digital Technologies and Sustainability into Human
Resource Management Education

The development of Industry 5.0 emphasises the interconnection of technologies with the human factor and
requires new approaches to education in the field of human resource management. The E-HR Lab project
responds to these trends by creating a multiplatform digital platform for education in human resource
management. Through a modular system, it will offer modern educational formats, ranging from case studies
and research outputs to gamified tools that foster active user engagement. In this way, it will enable
universities, employers, and employees themselves to flexibly develop the key competences necessary for the
sustainable management of human capital. The project supports the adaptability of the educational process
by linking academic knowledge with practice, while simultaneously employing digital technologies to ensure
open access. Inter-university and international collaboration further enhances the quality of the content and
creates a platform for sharing innovations. E-HR Lab thus represents a tool that aligns the technological
opportunities of Industry 5.0 with the sustainable development of human resources, while strengthening the
competitiveness of both education and practice in the field of human resource management.

Keywords: e-learning, human resource management, digital technologies
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Umela inteligencia v riadeni zdielanej pracovnej sily: prinosy a vyzvy

Emese Tokarcikova 5
Faculty of Management Science and Informatics, University of Zilina
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Téato stadia sa zamerala na skiimanie moZznosti aplikdcie umelej inteligencie (UI) pri riadeni procesov
zdiel'ania pracovnej sily v ramci viacerych podnikov. Primarnym cielom bolo identifikovat prinosy vyuzitia
UI pri optimalizacii alokédcie zdielanych pracovnych kapacit a zvySeni flexibility zamestndvania medzi
spolupracujicimi subjektmi. Metodologickd analyza zahftiala skimanie ndstrojov Ul pre prediktivnu
analytiku dopytu a pldnovania pracovnej sily, dynamické planovanie pracovnej doby, ako aj komplexné
riadenie zdielanych pracovnikov a timov. Empirické vysledky pripadovej stadie poukézali na vyrazné
zlepSenie adaptability podnikov na dynamicky sa meniace potreby trhu a efektivnejsie vyuzitie odbornych
kapacit. Implementacia Ul zérover prispieva k vyznamnému zniZeniu administrativnej zdtaze personalnych
oddeleni a podporuje efektivnejSiu komunikaciu medzi vSetkymi zainteresovanymi stranami, vratane
zamestnancov, zamestnavatelov a koordindtorov. Zistenia tejto Stidie naznacujd, Ze integracia umelej
inteligencie do procesov riadenia zdiel'anej pracovnej sily predstavuje strategicktt konkurenéna vyhodu pre
podniky usilujace sa o inovécie a efektivne modely zamestndvania

Klacové slova: zdielanie pracovnej sily, nastroje Ul

Artificial Intelligence in Shared Workforce Management: Benefits and
Challenges

This study focused on examining the possibilities of applying artificial intelligence (Al) in managing the
processes of workforce sharing across multiple enterprises. The primary objective was to identify the benefits
of utilizing Al to optimize the allocation of shared labour capacities and to enhance employment flexibility
among collaborating entities. The methodological analysis encompassed the investigation of Al tools for
predictive demand analytics, workforce planning, dynamic scheduling, as well as comprehensive
management of shared employees and teams. Empirical results from the case study indicated a significant
improvement in enterprises' adaptability to the dynamically changing market demands and more efficient
utilization of specialized capacities. The implementation of Al also contributes to a substantial reduction in
the administrative burden on human resources departments and supports more effective communication
among all stakeholders, including employees, employers, and coordinators. The findings of this study
suggest that integrating artificial intelligence into shared workforce management processes represents a
strategic competitive advantage for enterprises striving for innovative and efficient employment models.

Keywords: workforce sharing, Al tools
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Moznosti integracie umelej inteligencie do oblasti Iudskych zdrojov

Aniké Torokova
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V stcasnosti sa umeld inteligencia (UI) stdva neoddelitelnou stac¢astou osobného aj pracovného zivota I'udi.
Je prirodzené, ze ovplyvniuje aj vSetky podnikové oblasti, nevynimajtic ani I'udské zdroje. Spociatku boli
personalne oddelenia proti zavddzaniu systémov umelej inteligencie z dovodu obév o stratu pracovnych
miest a vac¢Siu zavislost od robotov a strojov. V stcasnosti je UI doélezitou sticastou préace personalistov, ¢oho
dokazom je zvysujace sa mnozstvo publikovanych vedeckych a odbornych ¢lankov. Technolégie a techniky,
ako je elektronicky ndbor a vyber, analyza I'udskych zdrojov, predikcia kariérneho vyvoja, predikcia
fluktudcie zamestnancov, optimalizdcia pracovnych procesov a pocitacové monitorovanie vykonu, zniZzili
pracovnu zataz zamestnancov oddeleni I'udskych zdrojov, ¢o im umoznilo ststredit sa na iné ciele a talohy
organizacie.

Prispevok sa zameriava na vyuZivanie néstrojov Ul pri automatizacii nadborového procesu a vyberu
zamestnancov. Pri naborovom procese ide o analyzu Zivotopisov, prediktivnu analyzu a vyuZzivanie
chatbotov. Zlepsenie kvality vyberového procesu sa dosahuje vyuzivanim hodnotiacich testov a simulacif,
ktoré dokazu lepsie posudit schopnosti a zruc¢nosti kandidatov. Stcasne néstroje Ul moézu pomoct
eliminovat predsudky ovplyvriujtce vyber, ¢im znizuja riziko diskrimindcie.

Klacové slova: umela inteligencia, I'udské zdroje, nabor a vyber zamestnancov

Possibilities of Integrating Artificial Intelligence into Human Resources

Artificial intelligence (Al) is increasingly becoming an integral part of both personal and professional life.
Naturally, it also impacts all areas of business, including human resources (HR). Initially, HR departments
were reluctant to adopt Al systems due to concerns about job losses and greater dependence on machines
and automation. Today, however, Al has become an essential tool for HR professionals, as reflected in the
growing number of academic and professional publications on the subject. Technologies such as e-
recruitment, talent analytics, career path prediction, employee turnover forecasting, workflow optimization,
and digital performance monitoring have significantly reduced the administrative workload of HR
departments, enabling them to focus on strategic organizational objectives.

This paper examines the application of Al tools in the automation of recruitment and selection processes. In
recruitment, this involves CV screening, predictive analytics, and the use of chatbots. In candidate selection,
the quality of decision-making is enhanced through assessment tests and simulations that provide more
accurate insights into candidates’ skills and competencies. At the same time, Al tools can help mitigate biases
in the hiring process, thereby reducing the risk of discrimination.

Keywords: Artificial Intelligence, Human Resources, Recruitment and Employee Selection
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Struktira povolani v polygrafickom priemysle na Slovensku: vyzvy
Industry 5:0
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Ciel'om stadie bolo presktimat’ struktaru kompetenéného modelu a povolani polygrafického priemyslu na
Slovensku. Jeho vyvoj je v stcasnosti v zna¢nej miere determinovany automatizaciou, digitalizaciou,
inovaciami v technologickej a environmentalnej oblasti, umelou inteligenciou a pod. Analyza trovne
kompeten¢ného modelu bola realizovana na zdklade kvantitativnej literarnej reserse stadii z databazy Web
of Science, analyzy strukttry Narodnej stistavy povolani pre polygraficky priemysel a ekonomickych statistik
pre sektorovi radu celul6zo-papierenského a polygrafického priemyslu podla Asocidcie
zamestndvatel'skych zvdzov a zdruzeni. Analyza Struktary povolani poukazala, Ze polygraficky priemysel
na Slovensku sa radi medzi odvetvia s tizko $pecifikovanymi povolaniami. Kazdé povolanie ma definovant
arovenn vzdelania, vSeobecné kompetencie, S$pecifické odborné vedomosti a zrucnosti. Systematicky
kompeten¢ny model vsak absentuje. Narodna stistava povolani pontika zoznam poziadaviek pre jednotlivé
povolania bez jasného vzajomné previazania a systematického prepojenia. Stidia na zéklade analyz
poukazuje na doleZitost zaoberat sa Struktirou povolani a systematickym kompetenénym modelom
v polygrafickom priemysle na Slovensku, ktory bude reflektovat na nové technologické a environmentalne
poziadavky. Rasttice poziadavky na digitdlne kompetencie, schopnosti prace sIT a automatizovanymi
systémami a pod. vedu k zmene povolani, zdniku povolani prevazne manudlneho charakteru a vzniku
novych povolani.

Klacové slova: polygraficky priemysel, kompetenény model, digitdlne a odborné zrué¢nosti, Industry 4.0
ab5.0

The structure of occupations in the printing industry in Slovakia:
Industry 5.0 challenges

The aim of the study was to examine the structure of the competency model and occupations in the printing
industry in Slovakia. Its development is currently largely determined by automation, digitization,
technological and environmental innovations, artificial intelligence, and so on. The analysis of the
competency model level was based on a quantitative literature review of studies from the Web of Science
database, an analysis of the structure of the National Classification of Occupations for the printing industry,
and economic statistics for the pulp, paper, and printing industry sector according to the Association of
Employers' Unions and Associations. An analysis of the structure of occupations showed that the printing
industry in Slovakia is one of the sectors with narrowly specified occupations. Each occupation has a defined
level of education, general competencies, and specific professional knowledge and skills. However, there is
no systematic competency model. The national classification of occupations provides a list of requirements
for individual occupations without clear interconnections and systematic links. Based on analyses, the study
points to the importance of addressing the structure of occupations and a systematic competency model in
the printing industry in Slovakia that will reflect new technological and environmental requirements.
Growing demands for digital competencies, IT and automated systems skills, etc. are leading to changes in
occupations, the disappearance of predominantly manual occupations, and the emergence of new
occupations.

Keywords: printing industry, competency model, digital and professional skills, Industry 4.0 and 5.0
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Al v riadeni ludskych zdrojov pre finanéné rozhodnutia: Systematicky
prehlad literatury
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Organizacie Coraz CastejSie integruji umelt inteligenciu (Al) do riadenia l'udskych zdrojov (RLZ) pre
rozhodovanie, avsak existujici vyskum sa vo velkej miere zameriava na opera¢nt efektivnost a
administrativne vyhody namiesto kvantifikovatelnych finan¢énych vysledkov, ako je ndvratnost investicie
(ROI). Hoci technologické schopnosti digitalneho RI.Z st dobre zdokumentované, empirické dokazy o tom,
ako sa implementécie UI-RLZ premietaji do meratelnej finan¢nej vykonnosti, zostavaji nedostato¢né. Tato
medzera obmedzuje ako rozhodnutia o investiciach do Ul zaloZené na d6kazoch, tak aj teoretické pochopenie
strategickej finan¢nej hodnoty Al v RLZ. Tato systematicka literarna sttdia skama tlohu nastrojov RI.Z
podporovanych Ul v organiza¢nom finanénom rozhodovani a zlepsovani vykonnosti. Podla smernic
PRISMA sme analyzovali recenzované empirické stadie (2015-2025) z databdz Web of Science, Scopus a
vybranych zdrojov Sedej literattary (priemyselné spravy, pracovné dokumenty), ktoré uvadzaja kvantitativne
finan¢né metriky z implementacii UI-RLZ. Kritéria zaradenia vyzadovali, aby stadie preukazali meratelné
finan¢né vysledky, ako st ROI, tspory nékladov alebo dopad na prijmy, a tam, kde je to relevantné, Sirsie
ukazovatele vykonnosti prispievajtice k tvorbe finan¢nej hodnoty a potencidlnym finané¢nym rizikam.
Syntéza identifikuje odlisné kategorie ndstrojov Ul spojenych so zlepSenym rozpoctovanim, prognézovanim,
kontrolou nakladov a ROI, odhalujiac vzorce, ktoré spéjaju adopciu technolégie s dokdzanou finanénou
vykonnostou. Téato stadia pokracuje v teoretickom pochopeni strategickej hodnoty Ul v RLZ, pontka
prakticky rdmec na usmernovanie investi¢nych rozhodnuti tykajtcich sa Ul a zdoérazriuje prioritné oblasti
pre budtci vyskum hodnotenia finanéného dopadu UI-RLZ.

7 .

Klacové slova: Umeld inteligencia, Strategické riadenie I'udskych zdrojov, Finan¢né rozhodovanie

Al in HRM for Financial Decisions: A Systematic Literature Review

Organizations increasingly integrate artificial intelligence (Al) into human resource management (HRM) for
decision-making, yet existing research largely focuses on operational efficiency and administrative benefits
rather than quantifiable financial outcomes such as return on investment (ROI). While the technological
capabilities of digital HRM are well-documented, empirical evidence on how AI-HRM implementations
translate into measurable financial performance remains scarce. This gap limits both evidence-based Al
investment decisions and theoretical understanding of Al’s strategic financial value in HRM. This systematic
literature review examines the role of Al-enabled HRM tools in organizational financial decision-making and
performance improvement. Following PRISMA guidelines, we analyzed peer-reviewed empirical studies
(2015-2025) from Web of Science, Scopus, and selected grey literature sources (industry reports, white papers)
that report quantitative financial metrics from AI-HRM implementations. Inclusion criteria required studies
to demonstrate measurable financial outcomes such as ROI, cost savings, or revenue impact and, where
relevant, broader performance indicators contributing to financial value creation and potential financial risks.
The synthesis identifies distinct categories of Al tools associated with improved budgeting, forecasting, cost
control, and RO, revealing patterns that connect technology adoption with proven financial performance.
This review advances theoretical understanding of Al’s strategic value in HRM, offers a practical framework
for guiding Al investment decisions, and highlights priority areas for future research on AI-HRM financial
impact assessment.

Keywords: Artificial intelligence, Strategic Human resources management, Financial Decision-Making,
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Technolégie vo vzdelavani: Inovacie a adaptabilita v personalnom
manazmente prostrednictvom E-HR Lab
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Technologicky pokrok zdsadne meni nielen vyrobny a podnikovy sektor, ale ¢oraz vyraznejsie aj oblast
organiza¢ného vzdeldvania. Digitdlne ndstroje, multimédid a interaktivne formy ucenia sa stavaja
standardom, ktory zatraktiviiuje vzdeldvacie procesy a zvysuje ich dostupnost pre Siroké ciel ové skupiny. V
kontexte Priemyslu 5.0, kde sa inovativne technolégie prepéjaja s potrebou I'udskej kreativity a adaptability,
je nevyhnutné, aby vzdelavacie pristupy reflektovali tieto zmeny. Projekt E-HR Lab priamo reaguje na tieto
vyzvy vytvorenim modernej e-learningovej platformy pre vzdeldvanie v oblasti persondlneho manazmentu.
Prostrednictvom modulov zaloZenych na multimedidlnom obsahu, gamifikécii a pripadovych stadiach z
praxe podporuje nielen teoretické poznatky, ale aj aktivne zapojenie a rozvoj praktickych zruc¢nosti.
Prepojenie akademickej pody s potrebami praxe a vyuzitie medzinarodnej spoluprdce univerzit navyse
posiliiuje kvalitu a aktualnost obsahu. E-HR Lab tak predstavuje priklad, ako moZno inovécie vo vzdelavani
vyuzit na podporu udrzatelného rozvoja I'udského kapitdlu a na posilnenie adaptability organizacii v ére
Priemyslu 5.0.

Klacové slova: inovacie vo vzdeldvani, persondlny manazment, digitalne platformy, multimediélne néstroje

Technologies in Education: Innovation and Adaptability in Human Resource
Management through E-HR Lab

Technological progress is fundamentally transforming not only the manufacturing and business sectors, but
increasingly also the field of organisational learning. Digital tools, multimedia, and interactive forms of
learning are becoming the standard, enhancing the attractiveness of educational processes and improving
their accessibility for diverse target groups. In the context of Industry 5.0, where innovative technologies are
intertwined with the need for human creativity and adaptability, it is essential that educational approaches
reflect these changes. The E-HR Lab project directly addresses these challenges by developing a modern e-
learning platform for education in human resource management. Through modules based on multimedia
content, gamification, and practice-oriented case studies, it supports not only theoretical knowledge but also
active engagement and the development of practical skills. The integration of academia with the needs of
practice, combined with the use of international university cooperation, further strengthens the quality and
relevance of the content. E-HR Lab thus represents an example of how educational innovation can be
employed to foster the sustainable development of human capital and to enhance organisational adaptability
in the era of Industry 5.0.

Keywords: educational innovation, human resource management, digital platforms, multimedia tools
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Vyuzivanie prvkov Priemyslu 5.0 v podnikoch
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Priemysel 5.0 predstavuje nova éru digitalizacie, ktora zdoérazruje kooperaciu medzi ¢lovekom a
inteligentnymi technolégiami. Jeho cielom je prekonat limity automatizacie zavedené v priemysle 4.0 a
posuntt pozornost smerom k personalizécii, udrzatel'nosti a hodnotovo orientovanej vyrobe. Podniky ¢oraz
CastejsSie zavadzaju prvky umelej inteligencie, kolaborativnej robotiky, internetu veci ¢i digitalnych dvojciat,
pricom doraz sa kladie na posilnenie I'udskej kreativity a adaptability. Integracia tychto prvkov umoziiuje
vytvarat flexibilné vyrobné systémy schopné reagovat na dynamické poziadavky zdkaznikov. Stcasne sa
podporuje koncept zelenej transformacie prostrednictvom efektivnejsSieho vyuZivania zdrojov a zniZovania
environmentdlnych dopadov. Prispevok analyzuje konkrétne pristupy, ktorymi podniky implementuja
principy priemyslu 5.0 do svojich procesov, a poukazuje na vyzvy spojené s ich realizaciou. Vysledky
poukazujd na to, Ze tspech transformacie zavisi nielen od technologickej pripravenosti, ale aj od kultarnych
a organiza¢nych zmien. Diskusia zd6raznuje potrebu rozvoja digitalnych zru¢nosti pracovnikov a budovania
dovery v technologie. Zaver prinasa odporacania pre podniky, ktoré planuja vyuzit prvky priemyslu 5.0 ako
konkuren¢ént vyhodu v podmienkach rychlo sa meniaceho globalneho trhu.

Klacové slova: Priemysel 5.0, efektivita, podnik

Utilization of Industry 5.0 Principles in Enterprises

Industry 5.0 marks a paradigm shift in industrial development, emphasizing human-machine collaboration
and the integration of advanced digital technologies into socio-technical systems. Unlike Industry 4.0, which
primarily focused on automation and efficiency, Industry 5.0 highlights personalization, resilience, and
sustainability as key drivers of competitiveness. Enterprises are increasingly adopting artificial intelligence,
collaborative robotics, the Internet of Things, and digital twins, with the aim of augmenting rather than
replacing human creativity and decision-making. The convergence of these technologies enables the design
of agile production systems capable of responding to rapidly evolving customer expectations and market
conditions. Simultaneously, Industry 5.0 supports the green transition by fostering circular practices,
optimizing resource utilization, and minimizing environmental impacts. This paper examines practical
approaches to implementing Industry 5.0 concepts in organizational contexts and identifies the technological,
cultural, and managerial challenges that accompany such transformation. The analysis demonstrates that
long-term success depends not only on technological readiness but also on workforce upskilling, cultural
adaptability, and trust in intelligent systems. The paper concludes with strategic recommendations for
enterprises aiming to harness Industry 5.0 principles as a sustainable source of competitive advantage in an
increasingly dynamic global economy.

Keywords: Industry 5.0, efficiency, business
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Hodnotenie pracovného vykonu sestier predstavuje zakladny prvok riadenia kvality v zdravotnictve, avsak
tradi¢né pristupy st prevazne subjektivne a realizované retrospektivne. Stidia navrhuje inovativny model
hodnotenia pracovného vykonu sestier v realnom c¢ase, podporeny vyuzitim inteligentnych technolégii a
kyber-fyzikalnych systémov (CPS) integrovanych prostrednictvom architektary edge computingu.. Na
zéklade poznatkov o vyuzivani nositelnych technolégii s umelou inteligenciou v klinickej praxi model
rozsiruje ich uplatnenie na sledovanie pracovnych procesov sestier. Inteligentné nositelné a senzorové
systémy priebezne zaznamenéavaju fyziologické a behavioralne ukazovatele sestier poc¢as pracovného vykonu
(napr. troven aktivity, presnost tkonov, reakény cas, dodrziavanie postupov). Tieto tdaje st lokdlne
spracovavané v edge uzloch a agregované do individudlnych panelov vykonnosti, ktoré sltzia na
samohodnotenie a okamzitt spatna védzbu, nie na kontrolu zo strany nadriadenych. Pozitivne a negativne
odchylky ukazovatel'ov od $tandardnych hodnoét generuji upozornenia v redlnom case, ktoré podnecuja
sestru k overeniu a tprave svojho vykonu. Systém neprenasa osobné déata na centralne servery, ale vyuziva
lokalnu anonymizaciu a Sifrovanie tidajov v zdujme bezpec¢nosti idajov. Navrhovany model ukazuje, ako
mozu inteligentné senzory a kyber-fyzikdlne technolégie podporit autonémiu, presnost a kvalitu préace
sestier a zaroven prispiet ku kultare bezpec¢nosti a neustaleho profesijného zlepsovania v zdravotnickych
organizéciach.

Klacové slova: Pracovny vykon, sestry, kyber-fyzikalne systémy, edge computing, zdravotnictvo.

Nurse Performance Evaluation through Intelligent Systems: A Cyber-Physical
Approach Utilizing Edge Computing

The evaluation of nurses’ job performance represents a fundamental component of healthcare quality
management; however, traditional approaches are predominantly subjective and retrospective in nature. This
study proposes an innovative real-time model for evaluating nurses” job performance, supported by the
application of intelligent technologies and cyber-physical systems (CPS) integrated through an edge
computing architecture. Building upon the growing evidence of Al-enabled wearable technologies in clinical
practice, the proposed model extends their application toward the monitoring of nurses” work processes and
performance indicators. Intelligent wearable and sensor-based systems continuously capture physiological
and behavioural parameters of nurses during clinical tasks (e.g., activity level, procedural accuracy, reaction
time, and compliance with protocols). These data are processed locally at edge nodes and aggregated into
individual performance dashboards designed to provide self-assessment and immediate feedback, rather
than managerial supervision. Positive and negative deviations of indicators from predefined thresholds
generate real-time alerts that prompt nurses to verify and adjust their performance. The system does not
transmit personal data to central servers but applies local anonymisation and encryption to ensure data
security and privacy. The proposed model illustrates how intelligent sensing and CPS technologies can
enhance nurses’ autonomy, accuracy, and work quality while contributing to a culture of safety, self-
reflection, and continuous professional improvement within healthcare organisations.

Keywords: Job performance, nurses, cyber-physical systems, edge computing, healthcare.
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Vzdelavanie zamestnancov v ére novych technolégii

Simona Kopuncova
Faculty of Socio-Economic Relations, Alexander Dubcek University of Trencin
simona.kopuncova@tnuni.sk

Silvia Mackova
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silvia.mackova@uniba.sk

Vzdelavanie zamestnancov prechddza v stcasnosti vyraznou transformdciou pod vplyvom digitalizacie a
nastupu novych technoldgii. Organizacie ¢oraz viac implementuji systémy umelej inteligencie s cielom
personalizovat’ tréningové procesy, prisposobit obsah individualnym potrebam a analyzovat vzdelavacie
data v redlnom case. Nastroje podporované Al umoZnuji adaptivne ucenie, okamzitti spdtnt vizbu,
kompeten¢nt analytiku a automatizovant identifikaciu rozvojovych potrieb. Gamifikacia sa etablovala ako
kItéovy pristup na zvySovanie motivacie, zapojenia a dlhodobej retencie poznatkov, pricom vyuziva herné
mechaniky a zazitkové rdmce ucenia. Do vzdelavacieho prostredia vstupuju aj simulacie, imerzivne scénare
a seriézne hry podporované Al, ktoré vytvéraja bezpe¢ny priestor pre praktické osvojovanie zruc¢nosti.
Tréningové ekosystémy sa menia na hybridné modely kombinujtice e-learning, digitalnych Al tatorov a
gamifikované mikro-moduly. Napriek dynamickému pokroku pretrvavaja bariéry v oblasti digitdlnej a Al
gramotnosti, validacie néstrojov, etickych otdzok a rovnosti pristupu k technologicky obohatenému uceniu.
Mnohé podniky zatial nemajt vytvorené metodicky robustné systémy dlhodobého hodnotenia aéinku
inovativnych vzdeldvacich intervencii. Budtice modely vzdeladvania si vyZzaduji vyvazenie technologickej
inovacie, etiky, inkluzivity a meratelnych vystupov, ktoré buda reSpektovat principy human-centred
learning design. Uspech vzdelavania podporeného technolégiami bude zavisiet od schopnosti organizécii
prepdjat’ Al, herné principy ucenia a analytiku s dérazom na c¢loveka, kompetencie a redlny dopad na
pracovny vykon.

Klacové slova: Al gramotnost, adaptivne ucenie, gamifikécia, hybridné vzdelavanie, kompeten¢na analytika
Employee Education in the Era of New Technologies

Employee education is currently undergoing a major transformation driven by digitalisation and emerging
technologies. Organisations increasingly implement artificial intelligence systems to personalise training
processes, tailor learning content to individual needs, and analyse educational data in real time. AI-supported
tools enable adaptive learning, instant feedback, competency analytics, and automated detection of
development needs, creating more efficient and targeted learning ecosystems. Gamification has become a key
approach for increasing motivation, engagement, and long-term knowledge retention by integrating game
mechanics, experiential elements, and interactive learning frameworks. Advanced learning environments
also include Al-powered simulations and serious games that provide a safe space for practical skill
acquisition and decision-making training. Training ecosystems are shifting towards hybrid models that
combine e-learning platforms, Al tutors, and gamified microlearning modules, ensuring flexible and
continuous learning. Despite rapid progress, organisations still face barriers related to Al and digital literacy,
limited tool validation, ethical concerns, and equal access to technology-enhanced training. Many enterprises
lack methodologically robust long-term evaluation frameworks to assess the real impact of innovative Al-
driven and game-based training interventions. Future employee training models require a balance between
technological innovation, inclusivity, ethical implementation, and measurable learning outcomes aligned
with human-centred design principles. The success of technology-enhanced learning will depend on the
ability of organisations to connect Al, gamified learning, and analytics while keeping employees,
competencies, and real performance impact at the centre of the process.

Keywords: Al literacy, adaptive learning, gamification, hybrid training, competency analytics
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Konfiguracie faktorov ovplyviujucich potrebu vybranych kompetencii
HR manazérov v prostredi technologickych zmien

Lukrécia Hunkova
Faculty of Socio-Economic Relations, Alexander Dubcek University of Trencin
lukrecia.hunkova@tnuni.sk

Rozvoj technoldgii, ako st umela inteligencia (Al), virtudlna realita (VR), vel'ké déata (BD) ¢i internet veci
(IoT), zasadne meni fungovanie organizécii a kladie nové naroky na kompetencie HR manazérov. V
sacasnosti chyba systematické poznanie toho, aké kombindacie technologickych faktorov formuja potrebu
kompetencii na manazérskej, individuédlnej a organiza¢nej trovni. Cielom prispevku je identifikovat
konfiguracie technologickych faktorov podmieriujuce potrebu rozvoja vybranych kompetencii HR
manazérov v kontexte zmien. V pilotnej vzorke (14) sme aplikovali fSQCA s priamou kalibraciou, pricom
kotvy boli 1,5/3,5/4,5 podla odportcanej praxe. Vysledky ukazuju, Ze technologické konfiguracie umoziuja
dosahovanie vyssich kompetencii naprie¢ troviiami a na individuélnej aj organizac¢nej trovni vykazali
vSetky kombindacie tplnu ¢istotu rieSeni, teda konzistenciu 1,00. Najvac¢si zdsah mali disjunkéné dvojice BD
+ IoT s pokrytim priblizne 0,35, Al + IoT 0,32 a IoT + VR 0,32, pricom zo singlov dominovali IoT 0,29 a BD
0,28. Na manazérskej trovni boli najsilnejsie samostatné podmienky IoT s konzistenciou 0,968 a pokrytim
0,370 a BD s konzistenciou 0,920 a pokrytim 0,338, kym medzi dvojicami dosiahli najvyssi zasah BD + IoT
0,418 a AI +IoT 0,394. Najcistejsia konjunkcia BD * IoT dosiahla konzistenciu 0,960 pri uzsom pokryti 0,290 v
porovnani s OR konfiguraciami. Zistenia poukazuja na kltcova tlohu IoT a BD, pricom disjunkéné
konfigurécie prinasaju $irsi dosah a konjunkcie vyssiu presnost. Prinosom sttdie je hlbsie pochopenie vztahu
medzi technologickymi trendmi a kompetenénymi poziadavkami HR manazérov, ¢o moze podporit
cielenejsie nastavovanie vzdelavacich programov. Obmedzenim je mal4 vzorka respondentov a zameranie
na $pecifické oblasti. Odporac¢ame budtci vyskum na vicSej a rozmanitejsej vzorke alebo kombinovat QCA
s kvantitativnymi pristupmi.

Klacové slova: riadenie I'udskych zdrojov, kompetencie HR manazérov, digitélne technolégie, internet veci,
velké data, fsQCA

Configurations of Factors Influencing the Need for Selected HR Managers’
Competencies in the Context of Technological Change

The development of technologies such as artificial intelligence (Al), virtual reality (VR), big data (BD), and
the Internet of Things (IoT) is transforming organisational functioning and placing new demands on HR
managers’ competencies. However, systematic knowledge about which combinations of technological factors
shape competency needs at managerial, individual, and organisational levels remains limited. This paper
aims to identify technological configurations that condition the development of selected HR managers’
competencies in the context of technological change. Using fsQCA with direct calibration on a pilot sample
(n = 14), all tested configurations demonstrated complete solution consistency (1.00) and supported higher
competency levels. The strongest effects were observed for the disjunctive pairs BD + IoT, Al + IoT, and IoT
+ VR, while IoT and BD were the most influential single conditions. At the managerial level, IoT and BD also
showed the highest consistency and coverage, with BD * IoT representing the purest conjunctive solution.The
findings highlight the key role of IoT and BD, with disjunctive configurations offering broader reach and
conjunctive ones greater precision. The study contributes to understanding the relationship between
technological trends and HR competency requirements and may support more targeted educational and
development programmes. Limitations include the small sample size and the focus on selected technologies;
future research should involve larger and more diverse samples and combine QCA with quantitative
approaches.

Keywords: human resource management, HR managers’ competencies, digital technologies, Internet of
Things, big data, fsQCA

Acknowledgment:

This contribution was published within the Internal Grant Scheme TNUAD - Identifikdcia klticovych kompetencii HR
manazéra v inteligentnom priemysle, D06_2024.

41


mailto:lukrecia.hunkova@tnuni.sk

Moznosti vyuzitia umelej inteligencie v riadeni LZ

Zbornik abstraktov z medzindrodnej vedeckej konferencie

TESAAPM  CAZV

N
o

Partneri konferencie:

© 02
)

g E g -ﬁ- qg:

= g % /3 B
% I - % »

S & PODNKOUC-OSOOARSKA .
.po & FAKULTA V KOSIC
¥ 7 AN

ZILINSKA UNIVERZITA V ZILINE

DREVARSKA PAKULTA
TECHNICKA UNIVERZITA
VO ZVOLENE

© Ekonomicka univerzita v Bratislave, FPM, 2025
© SAAPM
© OERSI CAZV

Vydané vo vydavatel'stve EKONOM.
Vydanie: prvé
Vydané online: https://saapm.sk/podujatia/virt/

ISBN 978-80-225-5241-7


https://saapm.sk/podujatia/virt/

