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Uvod

Medzinarodna vedecka konferencia ,Aktualne vyzvy v rozvoji fudskych zdrojov: désledky krizového
obdobia 2024“ nadvazuje na predchadzajuce uspeSné konferencie ,Vyzvy, trendy a inSpiracie na trhu
prace* z minulych rokov 2018, 2019, 2020 a 2023, ktorych zborniky su evidované v databaze Web of
Science spolo¢nosti Clarivate Analytics (roky 2020, 2021 a 2022 v procese evaluacie). Ide o sériu tradi¢ne
poriadanych podujati Fakulty socialno-ekonomickych vztahov v oblasti riadenia ludskych zdrojov,
persondlneho manazmentu a trhu prace. Konferencia sa kona v hybridnom rezime na pdde Fakulty
socialno-ekonomickych vztahov Trencianskej univerzity Alexandra Dubceka v Trencine a online
prostrednictvom platformy MS Teams. Konferencia a predkladany zbornik tvoria sériu vystupov v ramci
projektov VEGA ¢. 1/0718/22 “Rozvoj ludskych zdrojov v malych a strednych podnikoch v kontexte vyziev
21. storocia”, VEGA ¢. 1/0369/24 ,Pravne, ekonomické a etické limity a vyzvy umelej inteligencie pri riadeni
fudskych zdrojov* a VEGA ¢. 1/0364/22 ,Vyskum eko-inovacného potencialu malych a strednych podnikov
v kontexte trvalo udrZatelného rozvoja“. Medzinarodna vedecka konferencia v prvy den vytvara platformu
pre vedcov, odbornikov a podnikatefov na vymenu skusenosti a hfadanie inovativnych rieSeni na zlepSenie
riadenia ludskych zdrojov v malych a strednych podnikoch. Druhy den konferencie je primarne urceny
akademickej verejnosti, ktora bude v jednotlivych sekciach prezentovat vysledky svojej vedecko-vyskumnej
¢innosti. Vedecka konferencia si kladie za ciel vytvorit platformu pre vedcov, odbornikov z praxe a
podnikatelov na vymenu skusenosti a identifikaciu inovativnych rieSeni pre zlepSenie efektivnosti riadenia
ludskych zdrojov v malych a strednych podnikoch. U&astnici vedeckej konferencie budi mat moznost
diskutovat o vyvoji, aktualnych trendoch a vyzvach v oblastiach postupov riadenia rozvoja ludskych zdrojov,
vplyvu rozvoja fudskych zdrojov na inovativnost, konkurencieschopnost a vykonnost malych a strednych
podnikov. Cielom konferencie je stanovit zakladné otazky pre nezavisly zakladny vyskum, ktory bude
realizovany v ramci projektov VEGA, realizovanych na Fakulte socidlno-ekonomickych vztahov
Trencianskej univerzity Alexandra Dubceka v Trencine. Medzinarodny vedecky a organizacny vybor
zaruCuje dosiahnutie vysokej kvalitativnej drovne uskutoénenej konferencie. Pod jeho vedenim bude
vydany recenzovany zbornik prispevkov, ktory bude zaslany na indexaciu do databazy Web of Science
spolo¢nosti Clarivate Analytics.

Introduction

The International scientific conference "Current Challenges in Human Resource Development:
Implications of the Crisis Period 2024" builds on previous successful conferences "Challenges, Trends and
Inspirations within the Labor Market" from previous years 2018, 2019, 2020 and 2023 of which proceedings
are registered in the Clarivate Analytics Web of Science database (2020, 2021 and 2022 within the process
of evaluation). It is a series of traditionally organized events at the Faculty of Socio-Economic Relations in
the fields of human resources management, personnel management, and the labor market. The conference
was held within the hybrid mode at the Faculty of Social and Economic Relations, Alexander Dubc¢ek
University in Tren¢in and online via the MS Teams platform. The conference and the presented
proceedings belong to the series of outputs within the projects of Slovak Ministry of Education Grant
Agency VEGA reg. no. 1/0718/22 “Human resource development in small and medium-sized enterprises in
the context of 21st century challenges”; VEGA reg. no. 1/0369/24 "Legal, economic and ethical limits and
challenges of artificial intelligence in human resource management "; and VEGA reg. no. 1/0364/22
"Research into the eco-innovative potential of small and medium-sized enterprises in the context of
sustainable development ". The international scientific conference, scheduled for November 14, 2024, will
serve as a forum for scientists, experts, and entrepreneurs to exchange experiences and identify innovative
solutions to enhance human resource management in small and medium-sized enterprises. The second
day of the conference is primarily dedicated to the academic public, who will present the results of their
scientific research activities in individual sessions. The scientific conference aims to create a platform for
scientists, practitioners and entrepreneurs to exchange experiences and identify innovative solutions to
improve the effectiveness of human resource management in small and medium-sized enterprises.
Participants of the scientific conference will have the opportunity to discuss developments, current trends
and challenges in the areas of human resource development management practices, the impact of human
resource development on the innovativeness, competitiveness and performance of small and medium-sized
enterprises. The goal of the conference is to outline the principal questions set for the independent basic
research, which will be executed under the VEGA projects being solved at the Faculty of Social and
Economic Relations, Alexander Dub&ek University in Trencin. The International Scientific and Organizing
Committee guarantees to meet the high-quality level of the conference. Under its leadership, a peer-
reviewed collection of papers within the Conference proceedings will be issued and published and
submitted for indexing to Clarivate Analytics' Web of Science database.
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PRAVA A POVINOSTI ZAMESTNANCOV V AKTE O UMELEJ
INTELIGENCII

THE EMPLOYEES' RIGHTS AND DUTIES IN THE ARTIFICIAL INTELLIGENCE ACT

Martin DANKO'
Andrej PORUBAN?

Abstrakt: Cielom prispevku je identifikovat prienik medzi pravami a povinnostami zamestnancov a
regulaciou umelej inteligencie v pravnom ramci Europskej unie. Osobitna pozornost sa venuje otazke,
do akej miery nové predpisy ovplyviiuju realny vykon prav zamestnanca, najmd pravo na sukromie,
ochranu dostojnosti a transparentné zaobchadzanie s datami, pri rastucom nasadzovani umelej
inteligencie na pracovisku. Prispevok skuma, ako zamestnavatel musi zavadzat systéemy umeleje
inteligencie sposobom, ktory posiliuje doveru zamestnancov v ich spravodlivost a prehladnost.
Zdoraziuje sa potreba multidisciplinarneho pristupu a neustdlej adaptacie legislativy na rychly
technologicky vyvoj s dorazom na ochranu zakladnych prav a dostojnosti zamestnancov. Navrhuju sa
tiez odporucania pre zabezpecenie etického a pravne suladného vyuzivania umelej inteligencie.

Krucové slova: Al Akt, pracovnopravne vztahy, transparentnost, umeld inteligencia, zamestnanci

Abstract: "This paper aims to identify the intersection between employee rights and obligations and
the regulation of artificial intelligence within the European Union's legal framework. It pays
particular attention to how new Al regulations impact the actual exercise of employee rights,
especially the right to privacy, the protection of dignity, and transparent data handling, amidst the
increasing deployment of artificial intelligence in the workplace. The paper explores how employers
can implement artificial intelligence systems in a manner that fosters employee trust in their fairness
and transparency. It highlights the necessity of a multidisciplinary approach and the continuous
adaptation of legislation to rapid technological advancements, emphasizing the protection of
employees' fundamental rights and dignity. Furthermore, the paper proposes recommendations to
ensure the ethical and legally compliant use of artificial intelligence.".

Key words: Al Act, employment relationships, transparency, artificial intelligence, employees

JEL Classification: K24, K31, K38

1. UVOD

Zavadzanie umelej inteligencie (Al) do pracovného prostredia predstavuje jednu z
najvyznamnefjSich vyziev sucasnej digitalnej transformacie. Automatizované rozhodovanie,
algoritmickd analyza vykonu ¢i prediktivne modely v oblasti riadenia I'udskych zdrojov
postupne menia tradiény rdmec pracovnopravnych vztahov.

Tento vyvoj vyvolava otdzky tykajuce sa ochrany zakladnych prav zamestnancov, rovnovahy
medzi efektivitou a dostojnostou na pracovisku, ako aj primeraného nastavenia prav a
povinnosti zamestnancov pri interakcii s Al systémami. Eurdpska tnia (EU) zéroven
predstavuje unikatny legislativny ramec pre regulaciu Al, ktory zdoéraziuje etické pravidla,
ochranu zakladnych prav a prehladnost’ systémov umelej inteligencie. Akt o umelej
inteligencii (Al Akt), spolu s dalS$imi pradvnymi nastrojmi, umoziiuje zadefinovat’ pravne
mantinely, ktoré maji usmernit’ pouzivanie Al v zamestnaneckom kontexte. Zamestnanec je
sice povinny vykonavat’ pracu podl'a pokynov zamestnavatel'a podl'a pracovnej zmluvy, no
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nad’alej je nositelom zékladnych prav, ktorych zachovanie nemozno vylucit ani v
pracovnopravnom vztahu. Prave nasadenie Al systémov, ktoré monitoruju, hodnotia alebo
rozhoduju o zamestnancoch, predstavuje potencidlne riziko neprimerané¢ho zasahu do ich
sukromia ¢i autondmie. NavySe, ak majii zamestnanci vyuzivat Al systémy ako pracovny
nastroj, je potrebné, aby voci tymto systémom existovala dovera zalozena na transparentnosti,
zrozumitel'nosti a nediskrimina¢nom fungovani algoritmov.

Vychodiskové hypotézy ¢lanku su:

i.  Prijatie Al aktu vyznamnym spdsobom ovplyviiuje rozsah prdv a povinnosti
zamestnanca, predovSetkym v oblasti ochrany sukromia, dostojnosti a prava na
vysvetlenie automatizovanych rozhodnuti, ¢im vytvdra nové vyzvy pre pracovné
pravo a zamestnavatel'ov v EU.

1i.  Zamestnavatel je povinny zavadzat systémy umelej inteligencie do procesov riadenia
a kontroly vykonu prace, ako aj do technologického vybavenia zamestnanca,
sposobom, ktory posiliiuje doveru zamestnancov v ich spravodlivost’, prehl'adnost’ a
nediskrimina¢né fungovanie podl'a principov spol'ahlivej Al

V pripadoch, ked zamestnavatel zvazuje nasadenie Al do procesov riadenia a kontroly
vykonu prace zamestnancov, musi zohl'adnit’ nielen nové pravidla vyplyvajiace z Al Aktu, ale
aj existujuce pravne limity. Tieto vyplyvaju najmi zo Zakonnika prace ¢. 311/2001 Z.z., ktory
stanovuje ramec vykonu pravomoci zamestnavatela, ako aj z Obcianskeho zédkonnika, ktory
chrani osobnostné prava jednotlivca vratane jeho sukromia a l'udskej dostojnosti. Nevyhnutna
je preto komplexna pravna analyza, ktord zohl'adnuje viaceré vplyvy regula¢nych rezimov.

Druha hypotéza vychadza z potreby zabezpecit’, aby nasadenie Al systémov na pracovisku
nebolo len technickou otdzkou, ale aj otazkou dovery a reSpektu voci zamestnancom.
Transparentnost” algoritmov a ich spravodlivé a nediskrimina¢né fungovanie st zakladnymi
principmi, ktoré st podporené nielen legislativou EU, ale aj $ir§imi etickymi ramcami
pouzivania umelej inteligencie. Ak zamestnavatelia nezohl'adnia tieto principy, hrozi nielen
porusenie prav zamestnancov, ale aj zniZenie ich dovery v Al systémy, ¢o moZe negativne
ovplyvnit’ pracovni moralku, angazovanost’ a celkovu efektivitu. Zavadzanie Al systémov,
ktoré st nedostatoCne transparentné, nepochopitelné alebo diskrimina¢né, moze viest' k
pocitu nespravodlivosti a obdv zo strany zamestnancov, ¢o je v rozpore s cielmi moderného
pracovného préva a principmi ddstojnosti a reSpektu na pracovisku. Preto je kl'icové, aby
zamestnavatelia pri implementécii Al uplatiiovali postupy a Standardy, ktoré posiliiuja doveru
zamestnancov a zabezpecuju spravodlivé zaobchadzanie.

Metodologia vyskumu je zaloZend na kombinacii analyzy primarnych a sekundarnych
pravnych pramenov, vratane Al Aktu, v§eobecného nariadenia o ochrane Udajov (GDPR),
judikatary Sudneho dvora EU a vybranych vnutrodtatnych uprav. Okrem toho budu
analyzované vedecké §tidie, politické stanoviska a aplikaéna prax v &lenskych statoch EU.

2. UVOD DO REGULACIE UMELEJ INTELIGENCIE V EU

Eurdpska tUnia si uvedomuje, Ze umeld inteligencia je jednou 2z najzasadnejSich
technologickych inovacii 21. storoCia, ktord ma potencial zasadne ovplyvnit' hospodarstvo,
spolo¢nost’ 1 pracovné prostredie. Vyvoj a nasadenie Al zdroven prindSa vyznamné pravne,
etické a spolocenské vyzvy, ktoré vyzaduju primerant regulaciu.

Historia regulacného usilia EU v oblasti umelej inteligencie zaala systematicky naberat’ na

intenzite v poslednom desatro¢i. Uz v roku 2018 vydala Eurdpska komisia spravu Artificial
Intelligence for Europe, ktora definovala kIic¢ové oblasti na podporu vyskumu, inovécii a
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zaroven nastavila principy zodpovedného vyvoja Al technoldgii s doérazom na dbveru a
ochranu zékladnych prav obCanov. V roku 2020 Komisia predstavila dokument White Paper
on Artificial Intelligence — A European approach to excellence and trust, ktory zdoraznil
potrebu vyvazeného pristupu k regulacii Al s cielom podporit’ inovaciu a zaroven zaistit
bezpecnost’, prehl'adnost’ a ochranu zakladnych prav pouzivatelov.

Regulaéné usilie EU vyplyva z jasnej potreby vytvorit’ jednotny trh pre Al technolégie, ktory
je zarovei zaloZeny na reSpekte k zdkladnym hodnotam EU, ako st I'udska dostojnost,
sloboda, demokracia, rovnost’ a pravny §tat (Clanok 2 Zmluvy o fungovani EU). V porovnani
s USA a Cinou, ktoré pristupuji k Al prevazne cez prizmu technologickej dominancie a
ekonomického rastu, EU kladie zvy$eny déraz na etické a pravne aspekty. Kym USA
preferuju flexibilnejsi pravidla s dérazom na trhové mechanizmy a inovaéné prostredie, Cina
implementuje Statom riadeny pristup s rozsiahlym vyuzitim Al v Statnej sprave a kontrole
ob¢anov, ¢o vyvolava otazky o ochrane sukromia a ludskych prav. EU si tak vyhradzuje
poziciu lidra v globalnom nastaveni Standardov pre doveryhodnu a I'udsky orientovanti umela
inteligenciu.

Dévody pre prijatie komplexnej regulacie Al v EU su preto definované potrebou:

- predchédzat rizikdm spojenym s automatizovanym rozhodovanim, najmi v oblastiach
s vysokym vplyvom na l'udské prava, akymi st napriklad pracovnopravne vztahy,

- zabezpecit prehladnost a spravodlivost Al systémov, aby nedochadzalo k
diskriminacii,

- chrénit’ sikromie a osobnostné prava pouzivatel'ov, najma zamestnancov,

- podporit’ doveru verejnosti a zamestnancov voc¢i Al technoldgiam.

2.1 AI Akt a jeho prepojenie s GDPR a d’alSimi legislativnymi ndstrojmi

Al Akt, ktorého navrh predlozila Europska komisia v roku 2021, predstavuje zadsadny krok v
smerovani regulacie umelej inteligencie v Eurdpskej unii. Jeho prijatie ma zasadny vyznam z
pohladu ochrany prav a slobdd jednotlivcov, najma v pracovnopravnej oblasti, kde sa stale
CastejSie vyuzivaju Al systémy na riadenie a hodnotenie vykonu zamestnancov. Hypotéza, Ze
Al Akt vyznamnym spdsobom ovplyvni prava a povinnosti zamestnanca, predovSetkym v
oblasti ochrany jeho sukromia a dostojnosti, je preto opodstatnena.

Zamestnanec, hoci je povinny vykonavat pracu podl'a pokynov zamestnavatel’a, si zachovava
osobnostné prava, medzi ktoré patri aj pravo na stkromie a ochranu pred neopravnenym
z4dsahom do svojho sukromia. Al systémy pouzivané na monitorovanie, hodnotenie alebo
riadenie pracovnych procesov predstavuju riziko zasahu do tychto prav, ak nie su spravne
regulované a kontrolované. Al Akt preto vyzaduje, aby systémy s vysokym rizikom, akymi st
aj tie vyuzivané na hodnotenie zamestnancov, spifali prisne poziadavky tykajice sa
transparentnosti, zodpovednosti a ochrany zdkladnych prav. Konkrétne ustanovenia Al Akt,
ako napriklad povinnost prevadzkovatelov viest podrobni dokumenticiu (Clanok 11) a
zabezpedit' vysvetlitelnost’ rozhodnuti AT (Clanok 13), priamo podporuju ochranu sukromia
zamestnancov a posilituju ich doveru v tieto systémy. Pravo zamestnancov vediet’, ako a na
zéklade akych kritérii st ich pracovné vykony hodnotené, je potrebné pre zachovanie principu
dostojnosti a rovnosti v pracovnom prostredi.

Dalsou délezitou dimenziou je druha hypotéza, ktora predpokladd, Ze zamestnavatel musi
implementovat’ Al systémy tak, aby posiliiovali doveru zamestnancov prostrednictvom
transparentnosti a spravodlivosti algoritmov. Al Akt v tomto smere zdoraziiuje potrebu
mechanizmov l'udského dohl'adu nad AI systémami (Clanok 14), ktoré umoziuji zasahy v
pripade chyb alebo nespravodlivych rozhodnuti. Transparentnost’ algoritmov a otvorenost’
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vo¢i pouzivatelom — teda zamestnancom aj manazmentu — su klaCové pre zabezpecCenie
nediskriminaéného pristupu a zamedzenie potencidlnych algoritmickych predsudkov.

Z hladiska pravneho rdmca je potrebné zohladnit’ aj pravidla GDPR, ktoré st integralnou
sucast'ou regulacie Al systémov. Najmé ¢lanok 22 GDPR, ktory obmedzuje automatizované
rozhodovanie bez 'udského zasahu, reflektuje poziadavku na zachovanie osobnostnych prav a
ochranu stkromia v pracovnopravnom kontexte. Tieto pravidla vytvaraji povinnosti pre
zamestnavatel'ov implementujucich Al technologie, aby vyvazili efektivnost riadenia s
ochranou zamestnancov.

Dalej je potrebné upozornit’ na synergické pdsobenie Al Aktu, GDPR, Zakonnika prace (napr.
ustanovenie o ochrane osobnosti zamestnanca v § 13 a Obc¢ianskeho zdkonnika (§ 11 a nasl.),
ktoré spolocne vytvaraju komplexny rdmec zamerany na zabezpeCenie rovnovahy medzi
efektivnostou vyuzitia Al a ochranou zékladnych prav zamestnancov. V kontexte tychto
regulacii plati, Ze zamestnavatel’ je povinny nielen respektovat’, ale aktivne chranit’ prava
zamestnancov implementaciou Al systémov, ktoré su nielen technologicky efektivne, ale aj
transparentné, spravodlivé a zodpovedné. Z tohto pohl'adu mozno konStatovat’, Ze prijatie Al
Aktu predstavuje vyznamny impulz k nastoleniu takejto praxe, ktord zodpovedad zakladnym
principom eurdpskeho prava a etiky v oblasti umelej inteligencie.

2.2 Etické principy a Standardy pre AI v pracovnom prostredi

S rozSirovanim vyuZivania umelej inteligencie v pracovnych procesoch rastie potreba jasne
definovanych etickych principov, ktoré zabezpecia, ze aplikacia Al bude nielen technicky
efektivna, ale predovsetkym reSpektujica zakladné prava a dostojnost’ zamestnancov. Medzi
klucové etické pravidla, ktoré su dnes uzndvané pri umelej inteligencii, patria:

- transparentnost,
- spravodlivost’,

- nediskriminacia,
- zodpovednost,

- dovera.

Transparentnost’ znamend, Ze zamestnanci majua pravo vediet’, ako funguju Al systémy, aké
udaje sa o nich zhromazd'uju, na zadklade akych kritérii st ich vykony hodnotené a aké
rozhodnutia systémy prijimaju. Transparentnost’ je nevyhnutnd na posilnenie dovery v
technologie a na umoznenie zamestnancom lepSie porozumiet’ procesom, ktorych st sti¢astou
(Floridi, L., Cowls, J., Beltrametti, M., Chatila, R., Chazerand, P., Dignum, V., Vayena, E.,
2018).

Spravodlivost’ a nediskriminacia zabezpecuju, ze Al systémy nebudil uprednostiiovat’ alebo
znevyhodiiovat’ konkrétne skupiny zamestnancov na zdklade pohlavia, veku, etnického
povodu, zdravotného stavu ¢i inych osobnych charakteristik. Tento princip je zasadny na
udrzanie rovnosti prilezitosti a na predchadzanie algoritmickej diskriminacii, ktord by mohla
viest' k poruseniu zakladnych Tudskych prav (White Paper on Artificial Intelligence — A
European approach to excellence and trust).

Zodpovednost’ sa tyka jasného vyznacenia, kto nesie pravnu a mordlnu zodpovednost za
rozhodnutia prijaté Al systémami v pracovnom prostredi. Aj ked” Al mdze automatizovat
mnohé procesy, konecné pravne a etické dosledky musia zostat’ pod kontrolou l'udi, ktori tieto
systémy navrhuja, prevadzkuju a spravuju (Jobin, A., lenca, M., & Vayena, E., 2019).

Dovera medzi zamestndvateImi a zamestnancami je nevyhnutnym predpokladom uspesného
zavadzania Al do pracovnych procesov. Ddvera je budovand nielen na transparentnosti a
spravodlivosti, ale aj na zodpovednom a etickom pristupe k implementéacii Al technologii,
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ktory reSpektuje osobnostné prava zamestnancov a podporuje ich aktivnu ucast’ na procesoch
hodnotenia a rozhodovania.

Dodrziavanie tychto etickych principov je klI'i¢ové pre zachovanie 'udskej dostojnosti a prav
zamestnancov pri stidle dynamickejSiecho nasadzovani Al Ich implementicia je nielen
pravnou, ale aj moralnou povinnost'ou vsetkych aktérov v pracovnopravnom prostredi. Na
druhej strane, umyselné porusovanie tychto principov uz zakladéd protipravne konanie, ktoré
moze byt v rozpore s konkrétnou pravnou normou — napriklad konanie, ktoré¢ho nasledok bol
tak zévazny, ze by vytvoril zdsah do osobnostnych prav konkrétnej fyzickej osoby. Tento
prechod z moralneho imperativu do pravneho ramca je nevyhnutny na zabezpecenie
efektivnej ochrany zamestnancov a k tomu, aby prava a dostojnost’ ¢loveka nezostali iba v
rovine deklarativnych zasad, ale boli aktivne chranené a presadzované.

3. PRAVA A POVINNOSTI ZAMESTNANCA VO VZTAHU K Al

Rozmach Al na pracovisku vyrazne meni parametre vztahu medzi zamestnavatelom a
zamestnancom. Jeho redefinicia si vyZaduje novy pohl'ad na pradva zamestnanca (s dérazom
na sukromie, dostojnost’, autondmiu) a zarovenn nové povinnosti (spolupraca s Al systémami,
zakladna digitalna gramotnost’, porozumenie algoritmom).

3.1 Pravo na prehl’adnost’ a vysvetlitel’nost’ algoritmickych rozhodnuti

Transparentnost’ algoritmickych procesov je zékladnym predpokladom doveryhodnosti
systémov umelej inteligencie v pracovnom prostredi. Zamestnanci maju legitimne pravo
poznat’ pravidla a logiku, podl'a ktorej Al rozhoduje o ich vykone, ulohéach, kariérnom raste ¢i
odmeniovani. Podl'a ¢lanku 13 a 52 Al Aktu musi byt vystup algoritmu interpretovatelny a
vysvetlitel'ny tak, aby bol zrozumitel'ny aj pre nespecialistu.

Tento princip posiliuje aj ¢l. 5 ods. 1 pism. a), b), ¢) GDPR, kde sa kladie doraz na
spravodlivé, zdkonné a transparentné spracivanie udajov. Burrell upozoriiuje, ze
Lheprehladnost algoritmov moze viest' k asymetrii moci‘, ktoré oslabuje prava jednotlivca. V
podobnom duchu Selbst & Barocas varuji, Ze ,,vysvetlitelnost' je ldikava, no nie vidy
postacujuca — skutocnym cielom musi byt porozumenie a moznost ovplyvnit' rozhodnutie*
(Selbst, A. D., & Barocas, S., 2018). Tato diskusia priamo podporuje prvu hypotézu, ked’ze
bez transparentnosti algoritmu je ochrana sukromia a doOstojnosti zamestnanca ohrozena.
Zaroven ide o kI'i¢ k druhej hypotéze: vysvetlitelné Al systémy zvySuju doveru zamestnanca
vo férovost’ algoritmickych rozhodnuti.

3.2 Pravo na Pudsky zasah

Clanok 22 GDPR explicitne stanovuje, Ze fyzickd osoba ma pravo nebyt predmetom
rozhodnutia, ktoré je zaloZzené vyluCne na automatizovanom spracuvani, ak ma toto
rozhodnutie pravne ucinky alebo sa jej vyznamne dotyka. Zamestnanci tak maji pravo
pozadovat’ ,,l'udsky zasah®, vyjadrit’ svoje stanovisko a napadnat’ rozhodnutie. Goodman &
Flaxman uvadzajl, Ze toto pravo je esencidlne najmé tam, kde su algoritmické rozhodnutia
spojené s pracovnym postavenim, odmenovanim alebo sankciami (Goodman, B., & Flaxman,
S., 2017). Rovnako Calo argumentuje, Ze ,,automatizdacia rozhodovania bez spdtnej vizby
vedie k odcudzeniu a strate dostojnosti pracovnika* (Calo, R., 2017). Z hladiska prvej
hypotézy je zachovanie tohto prava formou pravnej poistky, ktord brani Al v plnom nahradeni
ludského uUsudku v citlivych oblastiach. Z hl'adiska hypotézy druhej ide o nastroj na
zachovanie dovery a spravodlivosti vo¢i zamestnancom.
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3.3 Povinnosti zamestnanca pri interakcii s AI systémami

Zatial Co viacSina diskusie o regulacii umelej inteligencie sa zameriava na prava
zamestnancov, nemenej dolezit¢ je upriamit’ pozornost aj na ich nové povinnosti v
pracovnom prostredi. V kontexte hypotéz tohto clanku, ktoré predpokladaji nevyhnutnost
posilnovania dovery v Al a reSpektovania prav zamestnanca, su tieto povinnosti klI'ic¢ovym
nastrojom na vyvazenie autondémie a zodpovednosti. Medzi zakladné povinnosti patria najma:

1. Aktivne obozndmenie sa s fungovanim Al systémov, ked’ze bez zékladnej datovej a
algoritmickej gramotnosti nemozno ocakavat’ zodpovedné rozhodovanie pri praci s
vystupmi Al

ii.  Zodpovedné pouzivanie vystupov Al pricom sa kladie doraz na pochopenie limitacii
algoritmickych systémov a ich spravne uplatnenie v rozhodovacich procesoch.

iii.  Absolvovanie skoleni, ktoré zamestnavatel’ poskytuje ako povinnost’ podl'a Al Aktu.

iv.  Spolupraca pri vyvoji a hodnoteni Al systémov, vratane poskytovania spétnej vizby,

ktora je podstatnd pre ich etické zdokonal'ovanie.

Tieto povinnosti nie si len organizaénymi opatreniami, ale odrazom SirSej spolocenskej
potreby reagovat’ na meniaci sa charakter prace v digitdlnom veku v sulade s ciel'mi pravnej a
etickej regulacie. Podpora tychto povinnosti zo strany zamestnavatela — najma
prostrednictvom S$koleni, transparentnej komunikéacie a technickej podpory — predstavuje
podmienku pre zodpovedné a doveryhodné nasadenie Al do pracovného prostredia.
Brynjolfsson & McAfee hovoria o tzv. ,hybridnej inteligencii®, kde ¢lovek a stroj musia
spolupracovat’. Podla nich ,uspesné vyuZitie AI v praci zavisi na schopnosti zamestnanca
pochopit a dopliat algoritmus® (Brynjolfsson, E., & McAfee, A., 2017). Zamestnanec sa tak
stdva aktivnym spolutvorcom vyznamu rozhodnuti Al, ¢o podporuje druht hypotézu. Zaroven
ide o ramec zodpovednosti, ktory vyvazuje nové prava.

3.4 Otazka suhlasu, informovaného rozhodovania a autonomie

V pracovnopravnom kontexte je otazka informovaného suhlasu $pecifickd. Hoci Clanok 6
GDPR stanovuje zdkonné zaklady spractivania udajov, v pripade stihlasu ako pravneho titulu
existuji pochybnosti o jeho skuto¢nej slobode, najmd pre mocensky nepomer medzi
zamestnavatelom a zamestnancom (Recitdl 43 GDPR). Mittelstadt (2019) upozoriuje, ze
sautonomia jednotlivea v Al systémoch je casto ohrozena nie samotnou technologiou, ale
absenciou pravneho a etického ramca, ktory zarucuje, ze rozhodovanie ostava pod kontrolou
cloveka* (Mittelstadt, B. D., 2019). Autonémia zamestnanca a jeho schopnost’ informovane
rozhodovat’ priamo stvisi s ochranou dostojnosti (prva hypotéza) a podporuje doveru v
systém (druhd hypotéza).

4. PRIENIKY A KONFLIKTY PRAV A REGULACIE V PRAXI
4.1 Automatizované hodnotenia vykonnosti zamestnancov

Automatizované systémy na hodnotenie vykonnosti zamestnancov prinasaju efektivnost’ a
objektivitu do procesu riadenia ludskych zdrojov, no =zaroven vyvoldvaji otazky
transparentnosti a spravodlivosti takychto rozhodnuti (Nyathani, R., 2023). Al algoritmy casto
pracuju ako ,cierne skrinky*, ktoré mézu byt nepochopitelné pre samotnych zamestnancov,
¢im vznika riziko nedostato¢ného vysvetlenia kritérii a vysledkov hodnotenia. To m6Zze mat’
negativny dopad na déveru zamestnancov a viest’ k pocitu nespravodlivosti ¢i dokonca
diskriminacie.
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4.2 AI pri rozhodovani o prijimani, prepust’ani a pridel’ovani uloh

Vyuzivanie umelej inteligencie pri rozhodovani o prijimani novych zamestnancov, ich
prepuitani alebo pridelovani pracovnych tloh musi spliat’ prisne kritéria férovosti a
nediskriminécie (Larsson, S., White, J. M., Bogusz, C., 2024). Algoritmy mdzu nevedomky
udrziavat’ alebo prehlbovat’ existujuce predsudky, ¢o vyvolava potrebu dokladnej kontroly a
auditov Al systémov. Pravne predpisy EU, ako GDPR a Al Akt, preto stanovuju poziadavky
na prehladnost’, spravodlivé nakladanie s osobnymi udajmi a zodpovednost’ za rozhodnutia
generované Al systémami.

4.3 Ochrana pred diskrimindciou a zneuZivanim udajov

Ochrana osobnych udajov a rovnaké zaobchddzanie so zamestnancami su kI'aCovymi vyzvami
v stcasnom digitalnom pracovnom prostredi. Pouzitie AI moéze zvysit riziko diskrimindcie,
najmi ak algoritmy pracujii s neuplnymi alebo nevyvazenymi datami. Pravne ramce EU
poskytuju sice zakladnu ochranu, no aplikacia tychto noriem do praxe si vyzaduje pravidelny
monitoring a prisposobovanie legislativy dynamicky sa meniacim technologidm (Wachter, S.,
Mittelstadt, B., Floridi, L., 2017).

5.VYZVY A ODPORUCANIA
5.1 Identifikacia medzier v reguldcii a aplikacnej praxi

V sulade s prvou hypotézou, ze prijatie Al Aktu vyznamne ovplyviiuje prava a povinnosti
zamestnancov, je zrejmé, Ze v sucasnej aplikacnej praxi existuji medzery. Napriek
ambicidznemu regulaénému ramcu chybajiu konkrétne Standardy pre kontrolu algoritmickych
rozhodnuti v pracovnom prostredi, ¢o méze viest’ k asymetrii moci medzi zamestnavatel'mi a
zamestnancami. Osobitne rizikovou oblastou st techniky spétnej analyzy modelov (model
inversion attacks), ktoré umoznuju rekonstrukciu osobnych udajov na zaklade vystupov Al
systétmov (Veale, M., Binns, R., & Edwards, L., 2018). Tieto technologické hrozby
vyvolavajii potrebu spresnenia interpretacie GDPR, najmid ¢lankov 5 a 25, o principoch
spracuvania osobnych udajov aich ochrany. Zaroven plati, ze principy ako prehladnost’,
zodpovednost’ ¢i spravodlivost’ zostavaju €asto len formalne deklarované bez ich désledného
uplatiovania v praxi (Dignum, V., 2019).

5.2 Odporucania pre zamestnavatel’ov, odbory a tvorcov politik

Na podporu druhej hypotézy, ktora predpoklada potrebu budovania dovery zamestnancov v
Al systémy prostrednictvom ich transparentnosti a nediskriminaéného charakteru,
odporucame:

Zamestnavatelom: Zavadzat' Al technoldgie zodpovedne, s dorazom na vysvetliteInost
rozhodnuti, poskytovanie Skoleni a zabezpecenie participacie zamestnancov pri nastavovani
systémov hodnotenia prace. Tieto kroky prispievaju k legitimizacii Al nastrojov a posilituja
akceptaciu zmeny na pracovisku (Brynjolfsson, E., & McAfee, A., 2017).

Odborovym organizaciam: Aktivne monitorovat’ dopad Al na zamestnancov, spolupracovat’
pri tvorbe kolektivnych zmluv upravujtcich algoritmické riadenie prace a presadzovat’ etické
zéasady spravy technologii (Cath, C. et al., 2018).

Tvorcom politik: Prijat’ osobitné podzakonné predpisy upravujuce pouzivanie Al

v pracovnopravnych vzt'ahoch, inSpirované pravidlami GDPR, ale orientované na konkrétne
kontexty ako prijimanie do zamestnania, monitorovanie vykonu alebo prepustanie.
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5.3 Potreba medzisektorovej spoluprace a d’alSieho vyskumu

Rozvoj umelej inteligencie v pracovnopravnych vztahoch vyzaduje medzisektorovu
spolupracu medzi pravnikmi, vyvojarmi, HR manazérmi, a vyskumnymi institiciami vratane
oblasti etiky. Bez systematického vyskumu a zberu empirickych udajov o dopadoch Al
systémov hrozi riziko, ze formalna reguldcia budu zaostavat’ za technologickym vyvojom.
Zvlast dolezité je presadzovat’ osvetu o etickych a moralnych désledkoch vyuZzivania Al
v pracovhom prostredi, hoci moralne povinnosti nie su vzdy pravne vynutitelné, pri
systematickej osvete a vytvarani organizacnych kultGr mo6zu vyrazne prispiet’ k prevencii
zneuzivania Al (Mittelstadt, B. D., 2019). Naopak, imyselné porusovanie tychto principov,
ktoré je v rozpore s dobrymi mravmi a pravnymi normami, uz predstavuje protipravne
konanie, ktoré ma byt’ sankcionované.

6. ZAVER

Zamerali sme sa na komplexny prienik prav a povinnosti zamestnancov s reguldciou umelej
inteligencie v pracovnom prostredi. Nase analyzy potvrdili platnost’ dvoch zakladnych
hypotéz.

Prva hypotéza, Ze prijatie Al Aktu vyznamnym spoésobom ovplyviluje prava zamestnancov,
predovsetkym z hladiska ochrany ich sukromia a dostojnosti, poukazuje na rastici vyznam
pravnej ochrany pri rozSirujicom sa vyuzivani Al systémov v pracovnom Zivote. Napriek
existencii pravnych rdmcov je vSak ich prakticka aplikacia stale ndrocnd, ¢o zdoraziuje na
potrebu ddslednejSieho monitorovania a i€innejSej regulacie.

Druha hypotéza zdoraznuje, Ze zamestnavatelia musia pri zavddzani Al systémov dbat na
prehl'adnost’ a spravodlivost na budovanie a udrZiavanie dovery zamestnancov. Toto je
potrebné nielen pre eticky a pravny sulad, ale aj pre efektivne a dlhodobé prijatie tychto
technologii v pracovnom procese. Transparentnost’ algoritmov a zabezpeCenie moznosti
Pudského zasahu predstavuji zdkladné piliere ochrany zamestnancov pred neopradvnenymi
z4sahmi do ich prév a autondémie.

Identifikovali sme tiez kI'icové vyzvy a medzery v sucasnej regulacii a aplikacnej praxi.
Medzi ne patri nejednotnost implementicie regulicii medzi Clenskymi §titmi EU,
nedostato¢né kapacity na kontrolu Al systémov, ako aj potreba zostladenia legislativnych
aktov s rychlym technologickym vyvojom. V tejto suvislosti je klucové posiliovat
spolupracu medzi zamestnavate'mi, odbormi, tvorcami politiky a odbornou komunitou, ¢o
umozni efektivnejSie a etickejSie riadenie Al v pracovnom prostredi. Budtci legislativny
vyvoj by mal klast doraz na flexibilitu, ktora umozni adaptovat’ pravidld na nové
technologické vyzvy bez kompromisov v oblasti ochrany zakladnych ludskych prav.
Rovnako dolezité je rozvijat’ systematicku osvetu a vzdelavanie vSetkych zainteresovanych
subjektov, ¢im sa posilni dovera, prehl'adnost’ a zodpovedné vyuzivanie umelej inteligencie.
V kone¢nom dosledku regulacia Al v pracovnom prostredi predstavuje nielen pravnu a
technickll vyzvu, ale aj eticky imperativ, ktory si vyZzaduje systematicky, multidisciplinarny
pristup so silnym dorazom na ochranu dostojnosti a prav zamestnancov ako klucového
subjektu pracovnopravnych vztahov.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA Pravne, ekonomické a etické limity a
vyzvy umelej inteligencie pri riadeni ludskych zdrojov reg. ¢. 1/0369/24.
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PERCEPCIA VYBRANYCH PRAKTIK ROZVOJA LUDSKYCH ZDROJOV
MALYMI A STREDNYMI PODNIKATEIMI: SLOVENSKO - CESKO

PERCEPTION OF SELECTED ASPECTS OF HUMAN RESOURCES
DEVELOPMENT BY SMALL AND MEDIUM-SIZED ENTREPRENEURS:
SLOVAKIA - CZECHIA

Katarina HAVIERNIKOV A?
Lukrécia HUNKOVA*
Samuel BODY?

Abstrakt: Cielom prispevku je identifikovat' zakladné rozdiely v implementdcii vybranych praktik
rozvoja ludskych zdrojov (HR) ako su vzdelavanie, odmerniovanie zamestnancov a flexibilita prace na
zaklade komparacie vnimania tychto praktik v mikro, malych a strednych podnikoch (MSP) v
Slovenskej (SR) a Ceskej republike (CR). Na analyzu rozdielov bol pouzity neparametricky Mann-
Whitney U test. Vysledky ukazali, Ze ceské MSP vykazuju Statisticky vyznamné pozitivhejsie hodnotenia
v praktikdach ako je poskytovanie flexibilnej prace a odmenovanie. Naopak praktiky ako celoZivotné
vzdelavanie a hodnotenie zamestnancov boli vnimané velmi podobne v oboch krajinach. Ziskané
poznatky mozu prispiet’ k riadeniu rozvoja ludskych zdrojov pre manazérov, ale aj tvorcov legislativy.

Kraéové slova: ludské zdroje, rozvoj ludskych zdrojov, MSP, vzdeldvanie, odmernovanie, flexibilita
prdce.

Abstract: The aim of the paper is to identify the key differences in the implementation of selected
human resources (HR) development practices, such as training, employee remuneration, and work
flexibility, based on a comparison of the perception of HR development practices in micro, small, and
medium-sized enterprises (SMEs) in Slovakia (SR) and the Czech Republic (CR). The non-parametric
Mann-Whitney U test was used to analyze these differences. The results showed that Czech SMEs
exhibit statistically significantly more positive evaluations in practices such as providing flexible work
arrangements and remuneration. Conversely, practices such as lifelong learning and employee
performance evaluation were perceived very similarly in both countries. The insights gained can
contribute to HR development management for managers as well as policymakers.

Key words: Human Resources, Human Resources Development, SMEs, Training, Remuneration,
Work Flexibility.

JEL Classification: M12, .26, O15

1. UVOD

Malé a stredné podniky su Casto povazované za kI'icova zlozku ekonomickej Struktiry a vyznamny
motor hospodarskeho rastu v rozvinutych ekonomikéach. Predstavuju chrbticu ekonomik zalozenych na
trhovych principoch (Mura a Mazak, 2018). Zmeny vo vykonnosti firiem mdzu byt Gzko spojené s
efektivnostou spravy znalosti a intelektualneho kapitalu. Toto je obzvlast relevantné pre malé a
stredné podniky, ktoré vzhladom na obmedzené fyzické a financné zdroje dosahuji svoju
konkurencieschopnost a rast predovSetkym vdaka odbornym vedomostiam, skusenostiam a
zrucnostiam vlastnikov a zamestnancov (Giampaoli et al., 2019). Autori Cera et al. (2023) zistili, Ze
efektivne ziskavanie 'udského kapitalu a implementacia vhodnych personalnych politik a postupov,
ktoré podporuji véasné zapojenie a udrzanie zamestnancov, maji dlhodoby pozitivny vplyv na
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vykonnost’ a produktivitu organizacie. Dimenzie systémov odmenovania, ako su odmenovacia politika
a uznavanie vykonu, maju vyznamny a pozitivny dopad na vykonnost’ organizacie (Okwuise a Ndudi,
2023). Vyskum autorov Lai et al. (2017) odhalil priamy a pozitivny vztah medzi formalizovanymi
praktikami riadenia l'udskych zdrojov a vykonnostou malych a strednych podnikov, hodnotenou
prostrednictvom finanénych ukazovatelov a produktivity prace. Ahmad et al. (2021) taktiez
zdoraziuju, Ze oblasti, ako su procesy naboru a vyberu, Skolenie a rozvoj zamestnancov, odmenovanie
a riadenie vykonnosti, vykazuju pozitivny vplyv na vykonnost’ malych a strednych podnikov. Autori
Wuen et al. (2020) identifikovali, ze investicie do Skoleni a rozvoja zamestnancov maji zasadny
dopad na vykonnost malych a strednych podnikov. Okrem toho zistili, Ze zamestnanecka
angazovanost’ zohrava kl'icovl ulohu pri zlepSovani vykonnosti tychto podnikov. Ich zistenia d’alej
uvadzaja, ze systém hodnotenia vykonu ma iba ¢iastocny, ale stale vyznamny vplyv na vykonnost, a
ze uloha odbornika na riadenie l'udskych zdrojov mé tiez pozitivny, aj ked ciasto¢ny vplyv na
vykonnost’ podnikov.

Investicie do rozvoja l'udského kapitadlu zohravaji neoddelitel'nti lohu pri vytvdrani konkurencnej
vyhody, ktord moze byt d’alej posilnend prostrednictvom udrzatelnych a ekologickych praktik. Pre
podniky, ktoré sa snazia o rast a dosiahnutie konkuren¢nej vyhody, st investicie do I'udskych zdrojov
nevyhnutné (Routray & Padhi, 2020). Autori Uzhegova a kol. (2019) zistili, Ze socialna zodpovednost’
podnikov (CSR) pozitivne ovplyviuje konkurencieschopnost’ malych a strednych podnikov. Dalej
Shaikh a kol. (2024) tvrdia, Ze implementacia ekologickych postupov riadenia l'udskych zdrojov
podporuje environmentalne povedomie a vyuzitie analytickych schopnosti v oblasti velkych dat,
umoznuje efektivhu transformaciu tychto postupov na praktické rieSenia, ¢im sa dosahuje
konkurencnd vyhoda. Uznanie manazérskeho a environmentalneho zdujmu posilituje pozitivne
environmentalne vysledky. Vyskum autorov Shaikh a kol. (2024) potvrdil, Ze integracia tychto
pristupov zlepSuje environmentalny manazment, prevadzkovu efektivnost’ a konkurencieschopnost’, co
je obzvlast prinosné pre malé a stredné podniky zamerané na udrzatelnost’ a ziskovost. Rovnako
autori Omowole et al. (2024) vo svojej Studii zdoraznuji vyznam klIiCovych zelenych praktik, ako st
redukcia odpadu, zvySenie energetickej efektivnosti a udrzatelné riadenie dodavatel'ského retazca.
Tieto praktiky nielen prispievaji k znizovaniu environmentalnych dopadov, ale tiez zvySuju
prevadzkovu efektivnost’ a konkurencieschopnost’ malych a strednych podnikov.

Autori Llinas a Abad (2020) zistili, Ze postupy riadenia 'udskych zdrojov maju silni korelaciu s
produktivitou a inovaciami. Zaroven sa ukazalo, Ze stredné¢ podniky vykazuju vyrazny pociatocny
rozdiel v produktivite, postupoch riadenia l'udskych zdrojov a digitalizacii v porovnani s inymi
krajinami. Efektivne postupy riadenia ludskych zdrojov zohravaju kli¢ova rolu a mali by byt
prioritou kazdej organizacie. Nam a Luu (2022) uvadzaju, Ze postupy riadenia l'udskych zdrojov maju
pozitivny vplyv na kvalitu 'udského a fyzického kapitdlu v malych a strednych podnikoch. Tieto
postupy zaroven vyznamne prispievaju k inovaciam, konkrétne pri uvadzani novych produktov na trh
a zlepSovani existujucich. Okrem toho aplikacia efektivnych riadiacich postupov v oblasti I'udskych
zdrojov prispieva k zvySeniu produktivity prace a vytvaraniu vicSej pridanej hodnoty. Postupy
riadenia 'udskych zdrojov st vyznamné ako strategicky faktor rozvoja a inovacii v malych a strednych
podnikoch v meniacich sa ekonomikach (Nam a Luu, 2022). Autori Meurs et al. (2024) zistili, ze
neformalne postupy riadenia ludskych zdrojov, ktoré sa zameriavaji na uspokojenie potrieb
zamestnancov v oblasti kompetencii a autonémie, maju pozitivny vplyv na inovacnu vykonnost
malych a strednych podnikov v Eurépe.

Olubitan et al. (2023) zistili, Zze T'udské zdroje su kI'i¢ovym faktorom inovac¢nej schopnosti malych a
strednych podnikov. Predchadzajuce vzdelanie, pracovné certifikdcie a inovacny cyklus maju
vyznamny vplyv na vyvoj novych produktov. Komponenty rozvoja Tudskych zdrojov zohravaju
zasadnu ulohu pri tvorbe inovativnych produktov a stimuluju inovaéné schopnosti malych a strednych
podnikov. Rovnako autori Aslam et al. (2023) zistili, ze inovativne postupy riadenia 'udskych zdrojov,
ako su zamestnanecka ucCast, hodnotenie vykonu, odmenovanie, nabor a rekvalifikacia, maju
vyznamny vplyv na vykonnost malych a strednych podnikov. Vysledky tychto autorov ukazuju, ze
vacsina inovativnych postupov v oblasti riadenia I'udskych zdrojov pozitivne ovplyviuje produktivitu
prace, inovaciu produktov, procesov a marketingové inovacie. Sharma (2019) tvrdi, Ze inovativne
postupy riadenia Tudskych zdrojov su kIi¢ové pre podporu organiza¢nych inovacii, pri¢om ich
integracia do inovac¢nych procesov organizacie s funkciami HRM ma vyznamny pozitivny dopad na
inovacnu vykonnost’. Islami a Mulolli (2024) identifikovali vyrazné a priame prepojenie medzi troma
kIi€Covymi postupmi riadenia l'udskych zdrojov — Skolenim a rozvojom, zdielanim informacii a
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navrhom pracovnych miest — a inovaciami v malych a strednych podnikoch. Ich zistenia pod¢iarkuju
vyznam podpory kreativnych zamestnancov prostrednictvom cielene implementovanych stratégii v
oblasti riadenia rozvoja l'udskych zdrojov.

Osobnostné Crty, ako st otvorenost’ a svedomitost, vyznamne ovplyviiuju inovaéni vykonnost' a
schopnost’” generovat nové poznatky, ¢im sprostredkuvaju vztah medzi charakteristikami
podnikatel’ov a ich inova¢nymi vysledkami. Navyse, kariérne prileZitosti posiliiuju prepojenie medzi
osobnostnymi Crtami, procesmi tvorby vedomosti a inovacnou vykonnostou (Zhang et al., 2024).
Vnimanie praktik riadenia l'udskych zdrojov zamestnancami, ako st Skolenia a rozvoj, riadenie
odmeiniovania a vykonnosti, vyznamne ovplyviiuje angazovanost’ zamestnancov. Zaroven bol zisteny
negativny priamy vztah medzi vnimanim tychto praktik a zamerom zamestnancov opustit’
organizaciu. Tieto zistenia ukazuju, ze efektivne riadenie l'udskych zdrojov mdze zlepsit
angazovanost’ zamestnancov a zarovei znizit’ ich umysel opustit’ pracovisko (Li a kol., 2019). Pohoda
zamestnancov je klacova pre ich pracovnu spokojnost a motivaciu dosahovat dlhodobé ciele
organizicie. Flexibilné pracovné podmienky predstavujii jednu z hlavnych stratégii, ktoré organizacie
vyuzivaju na podporu blaha zamestnancov. Napriek svojej motivacnej tlohe sa prepojenie flexibilnych
pracovnych podmienok s inovaciami na urovni podniku Casto neberie do uvahy. Poskytovanie
flexibilného pracovného ¢asu a vol'na podporuje inovaéné procesy tym, Ze poskytuje mentalny priestor
a roznorodost’ potrebnu na tvorbu, zdielanie a aplikaciu znalosti. Vysokd konkurencia na trhu ma len
obmedzeny vplyv na pozitivny vztah medzi flexibilnymi pracovnymi podmienkami a inovaciami,
avSak oslabuje spojeniec medzi zdielanim pracovnych miest a inovaciami. Manazéri malych a
strednych podnikov by mali prioritizovat’ poskytovanie flexibilného pracovného Casu a vol'na svojim
zamestnancom, pretoze tieto pristupy maju vyrazny vplyv na inovacné kapacity podniku (Azeem
a Kotey, 2023).

Postupy riadenia rozvoja 'udskych zdrojov predstavuju strategicky faktor, ktory vyznamne ovplyviuje
vykonnost’, konkurencieschopnost’ a inovacnti schopnost’ malych a strednych podnikov. Z vyskumov
vyplyva, Ze oblasti ako nabor, Skolenie, odmenovanie a flexibilné¢ pracovné podmienky pozitivne
prispievaju nielen k zlepSeniu finanénych ukazovatelov, ale aj k rozvoju l'udského kapitalu a podpore
inovacii. Ekologické postupy a socidlna zodpovednost podnikov navySe umoziiuji MSP nielen
znizovat' negativne environmentalne dopady, ale tiez dosahovat konkurencieschopnost’
prostrednictvom udrzatelnych rieSeni. Flexibilita a doraz na angazovanost’ zamestnancov su d’al§imi
kla¢ovymi faktormi, ktoré stimuluju inovaéné procesy a dlhodobu prosperitu podnikov.

V literatire vSak nachddzame malé mnozstvo empirickych §tadii, ktoré sa zameriavaju na porovnanie
HR praktik v MSP medzi Slovenskou a Ceskou republikou. Aj napriek skutoénosti, Ze tieto krajiny
maju spolo¢né historické pozadie, podobné ekonomické a kultirne podmienky, ale aj legislativne
pristupy, mozu viest’ k odlisSnym HR praktikam. Vzhl'adom na uvedené je vykumna otdzka stanovena
nasledovne: Aké su rozdiely vo vnimani vybranych praktik rozvoja HR v MSP medzi slovenskymi
a ¢eskymi podnikatel'mi?

Naledujuca cast’ prispevku je rozdelend nasledovne. Druha kapitola popisuje stanovenie ciel'a
prispevku a popis metodoldgie realizovaného prieskumu, analyzovania a hodnotenia ziskanych
vysledkov. Tretia kapitola pojednava o zisteniach ziskanych z realizovaného dotaznikového prieskumu
a diskusii. V Zavere sa nachadza findlna sumarizécia zistenych poznatkov, popis limitov prieskumu
a zameranie d’alSicho vyskumu.

2. CIEL> A METODOLOGIA SKUMANIA

Ciel'om prispevku je identifikovat’ zakladné rozdiely v implementécii rozvojovych HR praktik ako su
Skolenia, odmenovanie zamestnancov a flexibilita prace na zaklade komparacie vnimania tychto
praktik v mikro, malych a strednych podnikoch v Slovenskej a Ceskej republike.

Prispevok je jednym z vystupov rieSenia projektu VEGA 1/0718/22 Rozvoj l'udskych zdrojov v
malych a strednych podnikoch v kontexte vyziev 21. storoCia, v ramci ktoré¢ho sa realizoval
dotaznikovy prieskum v Slovenskej a Ceskej republike v obdobi rokov 2023 a 2024. Pre vyber
respondentov bola pouzitda metdoda nahodného vyberu. Velkost vzorky sme pre pouZite
neparametrického Mann-Whitney U testu (MWU) vypocitali pouzitim softéru G*Power 3.1.9.2.
Zvolené parametre zahrnali obojstranny test (two-tailed), velkost” efektu d=0,8 (velky efekt), hladinu
vyznamnosti ¢=0,05, Statistickt silu 1-5=0,8 (80 %). Vzhl'adom na nerovnomerny pomer velkosti
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skupin medzi respondentmi zo Slovenska a Ceska (N2/N1=3) boli poZiadavky na minimalny pocet
respondentov upravené. Vysledky vypoctu ukazali, Ze na dosiahnutie pozadovanej Statistickej sily pri
uvedenych parametroch je potrebné mat’ v SR minimalne 18 respondentov a vo viésej skupine (CR)
54 respondentov. Skutocny pocet respondentov v tomto vyskume, kde SR reprezentuje 127
respondentov a CR 300 respondentov, vyrazne prevySuje tieto minimalne poziadavky. Této
skutoc¢nost’ zabezpecuje dostatocnu presnost’ a robustnost’ analyzy a znizuje pravdepodobnost’ chyb v
dosledku nedostatoénej vzorky. V CR bol prieskum realizovany prostrednictvom agentury
MNFORCE, s.r.o. Oslovenych bolo 300 MSP v kazdom $tate, pricom navratnost’ dotaznika bola v SR
42,33% (127 MSP) a CR 100%. Oslovené MSP posobia v sektore sluZieb a vyroby.

Dotaznik obsahoval dve ¢asti:

1. Uvodn, v ktorej bolo popisané k ¢omu prieskum sliizi a na ¢o budii data v projekte pouzité.
Obsahoval tiez informacie o dovernosti poskytnutych tidajov. Respondentov sme sa pytali na
zakladné charakteristiky ako st pozicia v podniku, velkost' podniku, zameranie podniku,
dizka posobenia na trhu.

2. Respondenti sa v druhej Casti dotaznika mohli vyjadrit k45 tvrdeniam, ktoré suviseli
s vykonnost'ou podniku, vysoko vykonnostnymi pracovnymi systémami, work-life balance,
reputaciou a socialnou hodnotou. Pre potreby spracovania prispevku sme sa zamerali na
tvrdenia z oblasti vysokovykonnostnych pracovnych systémov a zamerali sme sa na tvrdenia
suvisiace s rozvojom HR (T1-T6).

Respondenti sa k tvrdeniam vyjadrovali na Likertovej stupnici 1 az 5 (1 — rozhodne nesuhlasim, 2
nestihlasim, 3 — neutralny postoj, 4 — suhlasim, 5 rozhodne suhlasim). Tvrdenia st uvedené v nazvoch
jednotlivych tabuliek.

Pre dosiahnutie ciela prispevku sme stanovili vyskumnu hypotézu: Vo vnimani stanoveného tvrdenia
medzi malymi a strednymi podnikmi v Slovenskej a v Ceskej republike existuje vyznamny rozdiel.

Hypotéza bola overena pre kazdé tvrdenie pouZzitim neparametrického MWU testu.

3. VYSLEDKY A DISKUSIA

V nasledujucej casti prispevku sa venujeme vyhodnoteniu vysledkov ziskanych v ramci
dotaznikového prieskumu v troch oblastiach: rozvoj zamestnancov, odmenovanie zamestnancov a
flexibilita zamestnania. V tabul’kach su zaznamenané vyjadrenia respondentov k 6 tvrdeniam.

V tabulke 1 st uvedené¢ odpovede respondentov k Tvrdeniu 1: Zamestnancom zabezpecujeme
profesiondlny kariérny rast. V SR toto tvrdenie povazuje za najviac vyznamné 7,2% respondentov
avCR 9,3% respondentov. Za najmenej vyznamné toto tvrdenie povazuje 1,90% slovenskych
respondentov a 3,7% cCeskych respondentov. Ako d’alej ztabulky vyplyva Ceski respondenti vo
vSeobecnosti vnimaji zabezpecenie profesionalneho kariérneho rastu zamestnancom pozitivnejsie nez
slovenski respondenti. Vidime to na ozna¢eni hodnét 4 a 5. To naznacuje, ze ¢eski respondenti mézu
klast vacsi doraz na vytvaranie prilezitosti pre rozvoj zamestnancov. Jednym z hlavnych cielov
vedenia v oblasti HR je zlepsit’ podmienky, za ktorych sa pozoruje latentny talent zamestnancov, ¢o
zvysuje dosahovanie ciel'ov organizacie (Kumar et al., 2022). Predchadzajuce studie potvrdili vyznam
kariérneho rastu zamestnancov, ktory prispieva ako k udrzaniu zamestnancov, tak i k dosahovaniu
cielov podniku (Amah & Oyetuunde, 2020).

Tabulka 1 T1: Zamestnancom zabezpecujeme profesionalny kariérny rast

Hodnotenie Pocet/% SR CR Spolu
1 Count 8 16 24
% of Total 1,9% 3,7% 5,6%
) Count 18 32 50
% of Total 4,2% 7,5% 11,7%
3 Count 46 96 142
% of Total 10,7% 22,4% 33,2%
4 Count 24 117 141
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% of Total 5,6% 27.3% 32,9%

5 Count 31 40 71
% of Total 7.2% 9,3% 16,6%

Count 127 301 428
Total % of Total 29.7% 70.3% 100,0%

Zdroj: vypocty autorov

Vysledky MWU testu (tabulka 2) ukézali, Ze rozdiel medzi tymito dvoma skupinami nie je Statisticky
vyznamny (p = 0,665). To znamena, Ze¢ nemdzeme potvrdit, Ze respondenti v SR a CR vnimaji
zabezpecenie kariérneho rastu zamestnancov odliSne. Priemerné poradie odpovedi je relativne
vyrovnané, ¢o podporuje zaver, ze zabezpecenie profesionalneho kariérneho rastu zamestnancov mé v
oboch krajinach podobnu troven. Tento vysledok méze odrazat podobné legislativne, ekonomické
pripadne kultirne podmienky, ktoré formujii manazérske pristupy v SR a CR.

Tabulka 2 MWU Test - T1: Zamestnancom zabezpecujeme profesionalny kariérny rast

Mann-Whitney U 18627,000
Wilcoxon W 26755,000
7 -,434
Asymp. Sig. (2-tailed) ,665

Zdroj: vypocty autorov

Vysledky v tabulke 3 (tvrdenie T2: Investujeme do Skoleni) ukazali, Ze odpovede respondentov v SR
a v CR, st rozdelené pomerne podobne. Najviac respondentov v oboch krajinach vybralo hodnotenie 4
(stihlasim), ¢o predstavuje 37,9 % z celkového poctu respondentov.

Tabulka 3 T2: Investujeme do $koleni

™.

Hodnotenie SR CR Total
1 Count 12 22 34
% of Total 2.8% 5,1% 7,9%
) Count 14 23 37
% of Total 3,3% 5,4% 8,6%
3 Count 33 68 101
% of Total 7,7% 15,9% 23,6%
Count 27 135 162
4 % of Total 6,3% 31,5% 37,9%
Count 41 53 94
S % of Total 9,6% 12,4% 22.0%
Count 127 301 428
Total % of Total 29.7% 70.3% 100,0%

Zdroj: vypocty autorov

Podobné vysledky zdoraznila aj autori Kumar et al. (2022), ktori vo svojej Studii potvrdili stvislost’
medzi vzdelavanim a Gspechom organizicie. Vyznamnost vzdelavania zamestnancov potvrdili aj
autori Demirkan et al. (2022), ktori uvadzaju, ze investicie do vzdeldvania zamestnancov nie su
plytvanim zdrojov, skor takéto investicie mozu zvysit' pravdepodobnost’ prezitia mnohych z tychto
firiem prostrednictvom ich pozitivneho vplyvu na inovaciu produktov.

Vypocitand p-hodnota MWU testu (p=0,843) v Tabulke 4 je vacSia ako stanovena hladina
vyznamnosti (0=0,05), ¢o znamena, ze rozdiely medzi odpoved’ami slovenskych a ceskych
respondentov nie su Statisticky vyznamné.
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Tabulka 4 MWU Test - T2: Investujeme do Skoleni

Mann-Whitney U 18891,000
Wilcoxon W 64342,000
Z -,198
Asymp. Sig. (2-tailed) ;843

Zdroj: vypocty autorov

Zamestnanci moézu zvysit svoju zamestnatel'nost, produktivitu, adaptabilitu a profesionalny rast
prostrednictvom $kolenia, ktoré zvySuje $ance na tspech v osobnej aj profesiondlnej sfére (Sulc &
Dvorakova, 2023). Vysledky v Tabulke 5 (T3: Realizujeme celozivotné vzdelavanie zamestnancov)
ukazuji, Ze vnimanie realizacie celoZivotného vzdelavania zamestnancov je mierne pozitivnejsie v CR
v porovnani so SR, aviak rozdiely nie st vyrazné. V CR pozitivne hodnotilo ponuku celoZivotného
vzdeldvania pre zamestnancov 32,2 % respondentov (23,8 % pre hodnotenie 4 a 8,4 % pre hodnotenie
5). Na Slovensku pozitivne hodnotilo celozivotné¢ vzdelavanie 12,4 % respondentov (4,7 % pre
hodnotenie 4 a 7,7 % pre hodnotenie 5). Autori Mustafa & Lleshi (2024) vo svojej $tadii potvrdzuju,
ze ziskavanie novych kompetencii a vedomosti pozitivne ovplyviiuje produktivitu, inovacie a celkovi
odbornost’ prace. Stiidia navyse odhalila, ze zavizok k celozivotnému vzdelavaniu prispieva nielen k
zlepSeniu individualneho vykonu, ale ovplyviuje aj organizaéné vysledky. Organizacie, ktoré
podporuju kulturu neustaleho vzdelavania, vidia vy$s$iu Groven zapojenia zamestnancov, niz$iu mieru
fluktuécie a vysSiu urovenl inovacii a flexibility. Pracovisko zamerané na vzdeldvanie, vedie k
zlepSeniu vykonnosti organizacie a konkurencnej vyhode na trhu.

Tabul’ka 5 T3: Realizujeme celoZivotné vzdeldvanie zamestnancov

2

Hodnotenie SR CR Total
1 Count 21 27 48
% of Total 4,9% 6,3% 11,2%
) Count 23 39 62
% of Total 5,4% 9,1% 14,5%
3 Count 30 97 127
% of Total 7,0% 22,7% 29,7%
Count 20 102 122
4 % of Total 4,7% 23,8% 28,5%
Count 33 36 69
S % of Total 7,7% 8,4% 16,1%
Count 127 301 428
Total % of Total 29,7% 70.3% 100,0%

Zdroj: vypocty autorov

Aj ked vyjadrenia respondentov ukazuju, ze Ceski respondenti hodnotia realizaciu celozivotného
vzdeldvania zamestnancov pozitivnejSie (VACSi podiel odpovedi v kategoriach 4 a 5), Statisticka
analyza v Tabulke 6 nepreukazala (p = 0,534), Ze tieto rozdiely st vyznamné. To naznacuje, ze MSP v
oboch krajinach pristupuju k realizacii celozivotného vzdelavania zamestnancov relativne podobne,
pricom v oboch pripadoch st najcastejSie hodnotenia neutralne, ¢o poukazuje na priemerna uroven
vnimania tejto oblasti.

Tabulka 6 MWU Test - T3: Realizujeme celoZivotné vzdelavanie zamestnancov

Mann-Whitney U 18407,000
Wilcoxon W 26535,000
Z -,623
Asymp. Sig. (2-tailed) 534

Zdroj: vypocCty autorov

25




Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

Pouzitie merania vykonnosti sa pokusSa identifikovat’ silné a slabé stranky zamestnancov a
motivovat ich k zlepSeniu ich vykonu. Meranie vykonu zamestnancov preukazuje priaznivy
vzt'ah medzi hodnotenim vykonu a motivaciou zamestnancov. Schémy hodnotenia vykonu by
mali byt navrhnuté tak, aby poskytovali priestor pre vhodné postavenie k ostatnym kolegom a
na dosiahnutie vlastnych cielov zamestnanca (Vuong & Nguyen, 2022). Vysledky v Tabul'ke
7 (T4: Uskutociiujeme hodnotenie vykonu zamestnancov) ukazuju, Ze vnimanie realizacie
hodnotenia vykonu zamestnancov sa medzi slovenskymi a ¢eskymi respondentmi Ciastone
ligi. Udaje v tabulke 7 nazna¢uju, Ze &eski MSP hodnotia realizaciu hodnotenia vykonu
zamestnancov pozitivnejSie (v pripade hodnoty 4 az 29,9% respondentova v pripade hodnoty
5 to bolo 12,4% respondentov) nez slovenski (v pripade hodnoty 4 iba 8,6% respondentov
a hodnoty 5 iba 8,4% respondentov).

Tabulka 7 T4: Uskutoc¢iiujeme hodnotenie vykonu zamestnancov

Hodnotenie SR CR Total
1 Count 11 14 25
% of Total 2,6% 3,3% 5,8%
) Count 8 30 38
% of Total 1,9% 7,0% 8,9%
3 Count 35 76 111
% of Total 8.2% 17,8% 25,9%
Count 37 128 165
4 % of Total 8,6% 29,9% 38,6%
Count 36 53 89
S % of Total 8,4% 12,4% 20,8%
Count 127 301 428
Total % of Total 29,7% 70,3% 100,0%

Zdroj: vypocty autorov

Vysledky MWU testu (Tabul’ka 8) vSak ukazuju, ze tieto rozdiely nie su Statisticky vyznamné
(p=0,499). To naznacuje, Ze napriek rozdielom v podieloch odpovedi je vnimanie hodnotenia
vykonu zamestnancov medzi MSP v CR a SR podobné a rozdiely mozu byt vysledkom
nahodnych faktorov.

Tabulka 8 MWU Test - T4: Uskuto¢iiujeme hodnotenie vykonu zamestnancov

Mann-Whitney U 18358,000
'Wilcoxon W 63809,000
Z -,675
Asymp. Sig. (2-tailed) 1499

Zdroj: vypocty autorov

Vysledky v Tabulke 9 (T5: Mzdu podmienujeme faktormi ako vykonové ukazovatele, Casové
obdobie, kvalifikacia, vzdelanie a podobne) ukazuji rozdiely medzi slovenskymi a ceskymi
respondentmi vo vnimani tvrdenia, ¢i mzda zamestnancov zavisi od faktorov, ako su
vykonové ukazovatele, ¢asové obdobie, kvalifikicia a vzdelanie. Kym v CR az 43,9 %
respondentov (32,2 % pre hodnotenie 4 a 11,7 % pre hodnotenie 5) uviedlo, Zze mzda je
podmieiiovana tymito faktormi, v SR to bolo iba 19,2 % respondentov (6,1 % pre hodnotenie
4 a 13,1 % pre hodnotenie 5). Ceski respondenti ovela ¢astejsie hodnotia mzdu ako viac
zéavislu od uvedenych faktorov.
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Tabulka 9 T5: Mzdu podmiefiujeme faktormi ako vykonové ukazovatele, ¢asové obdobie,
kvalifikacia, vzdelanie a podobne

Hodnotenie SR CR Total
1 Count 7 13 20
% of Total 1,6% 3,0% 4,7%
) Count 11 30 41
% of Total 2,6% 7,0% 9,6%
3 Count 27 70 97
% of Total 6,3% 16,4% 22,7%
Count 26 138 164
4 % of Total 6,1% 32,2% 38,3%
Count 56 50 106
> % of Total 13,1% 11,7% 24.8%
Count 127 301 428
Total % of Total 29.7% 70,3% 100,0%

Zdroj: vypocty autorov

MWU test v Tabul’ke 10 potvrdzuje, ze tento rozdiel nie je ndhodny, ale Statisticky vyznamny
(p=0,002). Ceski respondenti teda Castej§ie vnimaji mzdu ako Uzko naviazani na
vykonnostné a kvalifika¢né faktory, ¢o modze odrazat rozdiely v mzdovych politikach,
pristupoch k odmefiovaniu alebo legislativnych podmienkach medzi SR a CR.

Tabulka 10 MWU Test - T5: Mzdu podmiefiujeme faktormi ako vykonové ukazovatele, asové
obdobie, kvalifikacia, vzdelanie a podobne.

Mann-Whitney U 15579,500
Wilcoxon W 61030,500
Z 3,159
Asymp. Sig. (2-tailed) 1002

Zdroj: vypocty autorov

Pandémia COVID-19 zvysila dopyt po atypickych a flexibilnych modeloch prace. Vysledky
ukazuju, Ze flexibilnd praca je vo vSeobecnosti hodnotena pozitivne v oboch krajinach (SR a
CR), pri¢om viak ¢eski respondenti vykazuju o nie¢o vyssi podiel pozitivnych odpovedi, vid
Tabul'ka 11 (T6: V naSom podniku je moZna flexibilna praca), priCom vyssi podiel z nich
uvadza hodnotenia v kategoriach 4 (28,7%) a 5 (15,4%). Ako sa uvadza aj v §tadii Smid a
Navratilova (2018), ¢esky pravny radmec umoziuje vyuZzivanie roznych flexibilnych foriem
préce, ¢o prispieva k pozitivnejsiemu vnimaniu tychto foriem zamestnavania v CR. V pripade
SR, ako sa d’alej v ¢lanku uvadza, je miera skratenych pracovnych foriem Gvdzkov niz§ia ako
v CR, ¢o naznaduje niziu tiroven implementacie flexibility v pracovnom prostredi.

Tabulka 11 T6: V naSom podniku je moZna flexibilna praca

™.

Hodnotenie SR CR Total
1 Count 7 14 21
% of Total 1,6% 3,3% 4,9%
5 Count 16 33 49
% of Total 3,7% 7,7% 11,4%
3 Count 25 65 90
% of Total 5,8% 15,2% 21,0%
Count 25 123 148
4 % of Total 5,8% 28,7% 34,6%
Count 54 66 120
S % of Total 12,6% 15,4% 28,0%
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Count 127 301 428

Total

% of Total 29.7% 70,3% 100,0%

Zdroj: vypocty autorov
MWU test (Tabulka 12) potvrdil, ze tento rozdiel je Statisticky vyznamny (p=0,048). To
naznacuje, ze ¢eské podniky pravdepodobne poskytuju viac moznosti pre flexibilni pracu,

alebo je flexibilna praca v Cesku lepSie vnimana nez na Slovensku.

Tabulka 12 MWU Test — T6: V naSom podniku je moZna flexibilna praca

Mann-Whitney U 16893,000
Wilcoxon W 62344,000
Z -1,974
Asymp. Sig. (2-tailed) ,048

Zdroj: vypocty autorov

4. ZAVER

Vysledky ziskané realizovanym dotaznikovym prieskumom priniesli zaujimavé poznatky
v oblasti vybranych praktik rozvoja l'udskych zdrojov a poskytuji odpoved na stanovenu
vyskumnu otazku: Aké st rozdiely vo vnimani vybranych praktik rozvoja HR v MSP medzi
slovenskymi a ¢eskymi podnikateI'mi? Vysledky prieskumu naznadili rozdiely v niektorych
praktikach ako je oblast odmefovania a flexibilnd praca, kde sa potvrdili Statisticky
vyznamné rozdiely medzi vnimanim respondentov zo SR a CR. Ceski respondenti hodnotili
vybran¢ aspekty skor pozitivnejSie, ¢o poukazuje na progresivnej$i pristup k rozvoju
ludskych zdrojov. Na druhej strane aspekty ako celozivotné vzdeldvanie a hodnotenie vykonu
zamestnancov nevykazovali Statisticky vyznamné rozdiely. To poukazuje na podobnu urovei
pristupu MSP v tychto oblastiach, ¢o moZze byt ovplyvnené spolocnou historickou
a legislativnou zakladnou.

Vysledky Studie popisané v tomto prispevku maji aj svoje limity, ktoré spocivaji najmi
v nizkom pocte respondentov zo SR. Zapojenie vac¢Sieho poctu a rovnomernejSie rozlozenie
respondentov v buducich vyskumoch by mohlo prispiet’ k presnejSiemu formulovaniu
ZAVerov.

Zistenia poukazuji na potrebu d’'alSieho skiimania faktorov, ktoré ovplyviiuji implementaciu
flexibilnej prace a sposobu a foriem odmenovania v SR a CR v d’alSom vyskume.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA reg. ¢. 1/0718/22 Rozvoj l'udskych
zdrojov v malych a strednych podnikoch v kontexte vyziev 21. storoc¢ia
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THE IMPACT OF JOB CRAFTING ON EMPLOYEE ENGAGEMENT IN
SME'S IN THE ERA OF DIGITAL TRANSFORMATION

Emilia LAZARO VA°
Jakub HOLUBEK’

Abstract: The current era of digital transformation brings new challenges that have a profound
impact on traditional business operations. Enterprises are forced to invest in modern technologies and
develop strategies to strengthen the digital competencies of their employees. These steps can lead to
feelings of stress and frustration and an overall decrease in engagement. One solution to this problem
is job crafting. Job crafting is the concept of redesigning the workplace, which reimagines the shifting
of task, cognitive and social boundaries. This allows employees to customize their jobs based on their
strengths and interests, while changing the way they perceive their work, thereby increasing their level
of engagement. Despite numerous research studies, few reflect on how job crafting affects employee
engagement in SMEs in the digital transformation era. Therefore, the aim is to examine the impact of
job crafting on employee engagement in SMEs. We analysed data from 342 employees from SMEs
using the structural equation modelling method Partial Least Squares PLS-SEM. The results of the
analysis showed that job crafting has the greatest impact on engagement. Task crafting represents a
way of adapting the physical environment to one's preferences. Cognitive crafting, which represents a
change in the way employees perceive their work, had a slightly weaker impact. Social crafting, and
thus the creation of interpersonal relationships in the workplace, had the weakest impact. Our results
contribute to the development of job crafting theory and its impact on employee engagement in the
context of SMEs.

Key words: job crafting, Engagement, SME'S

JEL Classification: M0, M11, M12

1. INTRODUCTION

Today, we are witnessing how digitalisation is increasingly affecting the functioning of small
and medium-sized enterprises (SMEs). As a result of technological developments, changes are
being made to the way processes are carried out, which have a significant impact on human
capital activities (Hossain et al., 2024) which is expected to actively adapt to new
technological changes (Stephany & Teutloff, 2024). Adapting to even the most basic ways of
using new technologies imposes a financial burden on human capital (Hossain et al., 2024;
Moncada et al., 2024)which can lead to states of frustration and stress, and ultimately to a
decline in engagement (Olafsen et al., 2024; Rozsa et al., 2023).

One promising approach to addressing these challenges is job crafting, a concept that refers to
changes that employees themselves initiate in their job roles to increase meaning, satisfaction
and engagement in their work (Holman et al., 2024). Research suggests that job crafting
improves performance and positively influences outcomes such as job satisfaction, job
engagement, job security, and overall well-being (Buonocore et al., 2020; Noesgaard &
Jorgensen, 2024). In addition, individuals who actively shape their work roles report a
stronger sense of meaning and fulfilment at work (Berg et al., 2013; Berger et al., 2022;
Costantini, 2022). Employees engage in job role shaping through a variety of strategies such
as changing the scope of tasks, redefining work relationships, or changing their perceptions of
the purpose of their roles. These adjustments may include modifying role boundaries,
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changing the knowledge and skills required for the role, or limiting interactions with
undesirable clients (Meijerink et al., 2020). Holman et al., (2024) identify three basic types of
job crafting: task crafting, cognitive crafting and social crafting. Task crafting involves
redefining the boundaries of job tasks by increasing the control or variety of activities, for
example by changing the amount, scope or nature of specific duties (Clinton et al., 2024). In
contrast, cognitive crafting involves deliberate efforts to change how employees perceive their
tasks in order to increase the meaning and purpose of their work. This may involve aligning
daily activities with personal values (Costantini, 2022). Social crafting focuses on reshaping
workplace interactions by modifying the nature or extent of relationships with colleagues,
clients or other stakeholders (Demerouti et al., 2021; Geldenhuys et al., 2021).

Although job crafting has shown the potential to increase employee engagement (Guo & Hou,
2022; Jindal et al., 2023) in general, its specific impact on SMEs remains understudied. SMEs
are uniquely positioned in the era of digital transformation, as their smaller scale and often
dynamic structures offer fertile ground for job crafting practices. However, questions about
how job crafting affects employee engagement in these organisations remain unanswered. To
address this gap, our study examines the relationship between job crafting and employee
engagement in SMEs in the era of digital transformation. Specifically, we examine three
hypotheses:

H1: Task crafting has a positive impact on employee engagement
H2: Cognitive crafting has a positive impact on employee engagement
H3: Social crafting has a positive impact on employee engagement

Using a partial least squares structural equation modeling (PLS-SEM) approach, we analyze
data from 342 employees who participated in the survey using a 5-point Likert scale. Our
findings contribute to the growing body of literature on job crafting by providing insights into
its role as a tool to promote employee engagement in SMEs. In the following chapters, we
describe our methodology in detail, discuss our findings, and explore implications for theory
and practice.

2 METHODS

2.1 Participants and data collection

The core population consists of employees from SMEs in central Europe. To determine the
minimum base sample, we used the G*Power program. Based on the PLS-SEM method used,
the F-test Linear multiple regression: fixed model, R? deviation from zero was used. Based on
the number of 3 predictors that represent the independent variables, G*Power defines the
following outputs:

F tests - Linear multiple regression: fixed model, R* deviation from zero

Analysis: A priori: Compute required sample size

Input: Effect size f* = 0,15
a err prob = 0,05
Power (1-f err prob) = 0,95
Number of predictors = 3

Output: Noncentrality parameter A = 17,8500000
Critical F = 2,6834991
Numerator df = 3
Denominator df = 115
Total sample size = 119
Actual power = 0,9509602
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The result of the F-test showed a minimum of 119 measurements are needed to achieve 95%
confidence level, which means that a minimum sample size of 119 respondents is needed. For
the research, we used data collected by MNForce for the Early Stage Grants D05 2024 Job
crafting and sustainable employee performance project, from which we took specific results
that relate to SME workers and focused only on a particular variety of variables. In total, we
worked with a total of 342 fully completed questionnaires from SMEs workers. The
questionnaire consisted of validated ways of measuring each variable, with respondents
having the opportunity to express their attitudes using a 5-point Likert scale, where 1
indicated "almost never" and 5 "very often".

2.2 Independent variables

Task Crafting (TC) (Geldenhuys et al., 2021; Slemp & Vella-Brodrick, 2013): (TC1) I am
introducing new approaches to improve my work. (TC2) I change the scope or type of work
tasks I perform. (TC3) I introduce new work tasks that better suit my abilities or interests.
(TC4) I participate in the decision to take on additional work tasks. (TC5) I prefer work tasks
that match my abilities or interests.

Cognitiv Crafting (CC) (Geldenhuys et al., 2021; Slemp & Vella-Brodrick, 2013): (CC1) I
think about whether my work gives meaning to my life. (CC2) I remind myself of the
importance of my work to the success of the organisation. (CC3) I remind myself of the
importance of my work to the wider community. (CC4) I think about how my work positively
impacts my life. (CCS5) I reflect on the role my work plays in my overall well-being.

Social Crafting (SC) (Geldenhuys et al., 2021; Slemp & Vella-Brodrick, 2013)A: (SC1)
Trying to get to know people well at work. (SC2) I organize or participate in work-related
social events. (SC3) I participate in organizing special events at work (e.g., a co-worker's
birthday party). (SC4) I mentor new colleagues (officially or unofficially). (SC5) I make
friends at work with people who have similar skills or interests.

2.3 Dependent variables

Work Engagement (WE) (Moreira et al., 2020; Navarro-Abal et al., 2023; Wojcik-Karpacz,
2018)A: (WE1) I feel full of energy at work. (WE2) I find the work I do meaningful. (WE3)
When I work, time flies fast. (WE4) I feel strong and full of energy at work. (WES) I am
excited about my work. (WE6) When I work, I forget about everything else around me.
(WE7) When I get up in the morning, I feel like going to work. (WES) I feel happy when I
work hard. (WE9) I am absorbed in my work. (WE10) I can work continuously for a very
long time. (WE11) My work challenges me. (WE12) I get carried away by my work. (WE13)
I am mentally very resilient in my work. (WE14) It's hard to tear myself away from my work.
(WE15) I always persevere at my work, even when things don't go well. (WE16) My work
inspires me. (WE17) I am proud of the work I do.

2.4 Statistical analysis

The data obtained from the questionnaire survey were analyzed using the partial least squares
structural equation modeling (PLS-SEM) method, which is suitable for complex models and
higher order constructs (Ringle et al., 2023). This method provides higher statistical power
compared to CB-SEM and uses advanced methods such as bootstrapping. For the analysis, we
used the statistical software SmartPLS 4 (Hair et al., 2021). The PLS-SEM process consisted
of two main steps: a scaling model, which verifies the underlying assumptions, and a path
model, which expresses the relationships between variables. In the first step, we verified
indicator loadings, validity, and reliability using tests such as Cronbach's alpha and composite
reliability (Sarstedt et al., 2021). We tested convergent validity with AVE, divergent validity
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with Heterotrait-Monotrait test and Fornell-Larcer test. In a second step, we performed a
bootstrapping test with 1,000 samples and examined R2 values and path coefficients based on
confidence intervals of p<0.05 and t-statistics (Hair et al., 2021; Ringle et al., 2023; Sarstedt
et al., 2021).

3. RESULTS AND DISCUSSION
3.1 Mesurement model

Within the measurement model, we tested the factor loadings of the individual indicators that
measured the variables under study. We tested the factor loadings of individual indicators at a
level >0.708. Indicators reaching the same or higher level are appropriate for our model
because they explain more than 50% of the total variance of the indicators. We did not
consider indicators that did not reach the required level.

Table 13: Factor analysis

SC cC SC

TC_1 0.855 CC 2 0.839 SC_1 0.769

TC 2 0.788 CcC 3 0.818 SC 2 0.801

TC 3 0.878 CC 4 0.835 SC 3 0.789

TC 4 0.808 CC 5 0.814 SC_4 0.786
SC 5 0.758

EE

EE 1 0.834 EE 2 0.813

EE_10 0.815 EE 4 0.850

EE_11 0.793 EE 5 0.848

EE_12 0.827 EE 6 0.713

EE_13 0.724 EE_7 0.807

EE_16 0.863 EE 8 0.838

EE_17 0.822 EE 9 0.838

Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

Table 1 contains the indicators for each variable that achieve the desired level of 0.708 or
above. We further subjected the indicators listed in the table to reliability and convergent
validity tests.

Table 14: Reliability and convergent validity testing

Cronbach's Composite Composite Average variance

alpha reliability (rho_a) reliability (rho c¢) extracted (AVE)
CC 0.846 0.848 0.896 0.683
EE 0.961 0.962 0.965 0.663
SC 0.840 0.842 0.886 0.610
TC 0.853 0.856 0.901 0.694

Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

Table 2 contains the results of reliability and convergent validity testing. Reliability was
tested using Cronbach's Alpha test and rho a and rho ¢ composite reliability tests. We
validated the results of the reliability and composite reliability tests at the >0.700 level. All
variables tested achieved excellent internal consistency values, with the reliability tests
reaching the >0.700 level in all cases. We validated the results of the AVE convergent
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validity test at the >0.500 level, with all variables tested scoring above the required level. In
addition to convergent validity, we subjected the data to tests of divergent validity using the
Heterotrait-monotrait racio (HTMT) test and the Fornell-Larcer criterion (FL) test. The
divergent validity tests test for correlations between the variables under study, with a high
correlation value being unacceptable.

Table 15: Heterotrait-monotrait racio test

CC EE SC TC
CC
EE 0.629
SC 0.853 0.606
TC 0.815 0.648 0.813

Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

We validated the results of the HTMT test at the <0.850 level, and this value was slightly
exceeded within the SC and CC relationship. The measured correlation is minimal and
appears between the variables that make up the job crafting complex. Given these facts, we
decided to keep the variables in our tested model.

Table 16: Fornell-Larcer criterion test

CC EE SC TC
CC 0.827
EE 0.570 0.814
SC 0.721 0.549 0.781
TC 0.693 0.588 0.691 0.833

Source: processed results of the questionnaire survey by the authors in SmartPLS 4

We validated the results of the FL test at a level less than the square root of the convergent
validity of the AVE. For the divergent validity testing, Table 4 contains the results of the FL
test, where the upper diagonal shows the values of the square root of the AVE. The results of
the individual relationships do not show correlation values that are greater than the square
root of the AVE, confirming divergent validity.

3.2 Path model

Within the tath model, we obtained the overall path coefficient results through bootstrapping.
For a given number of variables, we assumed a bootstrapping subsample value of 1,000.

Table 17: Path coefficient

Original Sample  Standard deviation T statistics
sample (O) mean (M) (STDEYV) ((O/STDEV]) P values
CC->EE 0.236 0.238 0.073 3.222 0.001
SC -> EE 0.163 0.162 0.071 2.300 0.011
TC -> EE 0.312 0.312 0.063 4.943 0.000

Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

Table 5 contains the results of the path coefficient of PLS-SEM. Specifically, it contains the
results of the hypothesized relationships between the job crafting variables and employee
engagement in SMEs. The tested relationship between CC and EE exhibits robustness to the
path coefficient values of 0.236 for the original sample and 0.238 for the mean sample, where
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both samples take almost the same value. The standard deviation value explains a deviation of
0.073 units from the path coefficient, indicating its consistency across multiple bootstrapping
patterns. The T statistic result reached >1.64 with a p-value of 0.001, indicating a statistically
significant effect between CC and EE. The relationship between SC and EE shows equally
strong robustness, with the standard deviation of the sample mean representing a deviation of
0.071 units from the path coefficient, indicating its strong robustness. The t statistic took a
value >1.64, with a statistical significance of p=0.011. The relationship between TC and EE
shows the strongest robustness, where the deviation of the sample mean from the path
coefficient oversaturates the standard deviation value by 0.063 units. The T statistic value
reached a level of >1.64 at statistical significance of p=0.000. All tested relationships show
strong statistical significance.

Figure 1: Path model PLS-SEM
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Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

The path model in Figure 1 illustrates the testing of the assumed haptic relationships. The
individual relationships between the variables are expressed by the path coefficient and the
significance level P. Overall, the individual job crafting variables show a positive relationship
on employee engagement in SMEs. Specifically, task crafting shows the strongest effect
followed by cognitive crafting. The weakest influence on employee engagement was shown
by social crafting indicating that the creation of interpersonal relationships in the workplace
does not currently have a significant impact on employee engagement in SMEs. The variance
value of EE was R? = 0.407, indicating that job crafting explains 40.7% of the total variance
in employee engagement.
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Table 18: Hypothesis testing

Standardised

coefficient
H1: Task crafting has a positive impact on employee engagement 0,312 (0,000)
H2: Cognitive crafting has a positive impact on employee engagement 0,236 (0,001)
H3: Social crafting has a positive impact on employee engagement 0,163 (0,011)

Source: Processed results of the questionnaire survey by the authors in SmartPLS 4

Table 6 contains the results of hypothesis testing. The standardized coefficient expresses the
path coefficient association and the level of statistical significance. Based on the PLS-SEM
results, we do not reject the stated hypotheses. Our results indicate that job crafting promotes
employee engagement in SMEs even in the digital era when SMEs face numerous challenges.

3.3 Discussion

The aim of our research was to investigate the impact of job crafting on employee
engagement in small and medium-sized enterprises (SMEs). Based on an analysis using
Partial Least Squares Structural Equation Modeling (PLS-SEM), we found that task crafting
has a significant impact on employee engagement, with cognitive crafting being a similarly
important factor. In contrast, social crafting showed minimal to negligible impact on
engagement. These findings are consistent with the conclusions Baghdadi et al. (2021)who
identified job crafting as a strong driver of work engagement. Equally, research lida et al.
(2024), confirmed the positive impact of job crafting on employees' work engagement and
commitment. Results Jindal et al. (2023) moreover, suggest that in addition to work
engagement, job crafting has a significant impact on employees' meaningfulness of work and
well-being, which is supported by research (Chen et al., 2024).

Our findings enrich the theory of job crafting (Demerouti et al., 2021; Geldenhuys et al.,
2021; Wrzesniewski & Dutton, 2001) from two perspectives. First, the research focuses on
the SME context, where more emphasis should be placed on task crafting and cognitive
crafting, which have shown the most significant impact on engagement among SME
employees. Second, the results suggest that social relationships in the workplace are no longer
a key determinant of employee engagement.

From a practical perspective, it is essential that companies design jobs so that employees can
tailor aspects of their work to exploit their strengths and interests. At the same time, it is
important to adapt the organisational culture of companies towards clarifying the importance
of individual job roles, in particular by emphasising the contribution of specific roles to the
overall functioning of the company.

4. CONCLUSION

Our research confirms that job crafting significantly promotes employee engagement in small
and medium-sized enterprises (SMEs). In particular, the physical adaptation of the work
environment, referred to as task crafting, showed a significant impact on the level of
employee engagement, thus proving to be a key aspect of job crafting in the SME context.
Cognitive crafting, which involves changing the way employees perceive their work, also
contributed to engagement, although not to the same extent as task crafting. This process
involves employees understanding the meaning of their work within the broader context of
how the business operates, thereby reinforcing its meaningfulness. Social crafting, i.e.
building interpersonal relationships in the workplace, also had a positive impact, but less
significant compared to task crafting and cognitive crafting. The results of our research
indicate that tailoring the work environment and processes to the individual needs of
employees is a crucial factor in increasing employee engagement.
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However, we identify some limitations with respect to the methodology used. When using the
PLS-SEM method, model misspecification can lead to biased results. In addition, this method
also analyses relationships outside the original model, which may cause a deviation from the
main research topic. The number of bootstrap samples may also affect the results, with too
large a number of samples leading to bias in the main conclusions.

For future research, we recommend focusing on the impact of job crafting on employee
engagement in the public sector. It would also be beneficial to investigate the negative factors
of job crafting or the barriers that arise from employees or organisations in the job crafting
process.
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THE ROLE OF EMPLOYEE TRAINING IN ENHANCING SME FINANCIAL
PERFORMANCE: A SLOVAK PERSPECTIVE

Lukrécia HUNKOVA®
Samuel BODY’

Abstract: Effective human resource management, particularly through targeted training initiatives, is
a key factor in improving the financial performance and long-term sustainability of small and
medium-sized enterprises (SMEs). The aim of this analysis is to examine the relationship between
training (TR) and financial performance (FP) in SMEs. The data, collected from enterprises operating
in the Slovak Republic, were subjected to statistical analysis using Kendall's Tau-b method. The
results indicated a statistically significant moderate positive correlation between the variables
examined, suggesting that educational activities have a positive impact on the financial performance
of SMEs. Future research should focus on examining the long-term effects of learning on the
sustainability of enterprises as well as its impact on employee engagement and innovation processes.

Key words: financial performance, training, human resources, SMEs

JEL Classification: L25 M53, O15

1. INTRODUCTION

Research in the area of training and development is increasingly demonstrating its crucial
impact on the financial performance of enterprises, particularly small and medium-sized
enterprises (SMEs). Indeed, effectively implemented development programmes make a
significant contribution to enhancing the productivity, financial performance and overall
competitiveness of these enterprises. For instance, Nduhura, et al. (2024) reported that
continuous learning and quality training positively affect employee productivity. Similarly,
Gupta, et al. (2024) find that upgrading and supportive training programs have a positive
impact on the financial performance of firms. According to Natamba, et al. (2024),
performance is enhanced by implementing methods such as job rotation, mentoring and
training. Nurhayati et al. (2024) used a tree model to demonstrate the link between personality
traits, competencies and behaviours that are key to successful employee development. Huang
et al. (2024) identified that an inclusive leadership style along with increased self-efficacy
significantly improve the work performance of nurses in China, thereby enhancing
organizational performance. Similarly, Kareem (2019) highlights the importance of HR
strategies such as talent development, training, and career advancement that significantly
impact business effectiveness. Salem Al Qaydi & Aris (2021) state that several factors
including HR practices, training and development, compensation, work environment and
ethical values have a significant impact on organizational performance. Lei and Wu (2024)
also add that human resource management practices such as recruitment, training,
performance appraisal, motivation and job satisfaction significantly affect overall business
performance. According to Voca and Havolli (2019), career development, training and
motivation of employees play an important role in enhancing organizational performance.
Similarly, Wuen et al. (2020) and Abu Rumman et al. (2020) report that training and
development processes, as well as meetings in which employees are actively involved, have a
positive impact on employee performance in small and medium-sized enterprises (SMEs
Within specific HR practices, training, academic career development, teamwork, and
mentoring are important and significantly enhance job performance. Sharmila &
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Chinnathambi (2024), Hussain et al. (2016) & Dewa et al. (2024) found that businesses that
focus on development initiatives and invest in training, mentoring and continuous learning
improve both individual and organizational performance. When differentiating between
training by type Idris et al. (2020) found that on-the-job and off-the-job training are positively
and significantly related to performance, but when these types of training are taken
simultaneously, their effect is amplified. Finally, AIMuhayfith & Shaiti (2020) reported that
management support, user satisfaction and training significantly influence the effective use of
enterprise resource planning (ERP) system, which enhances the performance of SMEs.
Researches in the field of training, education and development increasingly prove their
significant impact on the financial performance of companies, however, there is a lack of
empirical evidence on the relationship between training and financial performance of SMEs in
the Slovak Republic.

The first part of the paper introduces and reviews the existing literature on the subject. The
second part defines the problem and explains the methodological approach. The third part
focuses on the presentation and discussion of the results. The final section summarizes the
main findings of the study, identifies limitations, and suggests possible directions for further
research.

2. PROBLEM FORMULATION AND METHODOLOGY

The aim of this study was to examine the relationship between training (TR) and financial
performance (FP) in SMEs. The existence of empirical evidence on this relationship in the
context of SMEs in the Slovak Republic is limited. In order to address this research gap, the
following research question was formulated:

RQ1: What is the relationship between training and financial performance in SMEs?

The data were collected from small and medium-sized enterprises (SMEs) operating in
various industrial sectors, with a total of 128 respondents. The respondents were invited to
indicate their level of agreement with a series of statements using a 5-point Likert scale (1 =
totally disagree, 5 = totally agree). Following the analysis of the data, it was determined that
categories 1 and 2 should be combined into a single group, as should categories 4 and 5. This
resulted in a new scale with three values: 1 (disagree), 3 (don't know), and 5 (agree). This
facilitates more efficient data processing and interpretation.

The variables in the present study were as follows: 1) financial performance (ordinal variable)
and 2) training (ordinal variable). Due to the ordinal nature of the variables and the limited
number of categories, the crosstab method was applied in conjunction with Kendall's tau-b
coefficient, a method that is suitable for square tables. The study variables were non-
parametric (Abu Bakar and Rosbi, 2017) and for this reason, Kendall's Tau-b was selected for
correlation analysis. The data analysis was conducted using this method in SPSS Statistics. In
the context of a normal distribution, the hypotheses for Kendall's Tau-b are:

— Null hypothesis (Ho): The data follow a normal distribution.
— Alternative hypothesis (H1): The data do not follow a normal distribution.

Table 1: Test of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FP 315 128 ,000 750 128 ,000
TR ,333 128 ,000 723 128 ,000

Source: own processing
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In order to conduct the analysis, the individual variables were tested for normality using the
Kolmogorov-Smirnov test (n > 50). The outcomes of this analysis indicated that the p-value
for each observation was less than the significance level a = 0.05. Consequently, the null
hypothesis (HO) was rejected and the alternative hypothesis (H1) was accepted, thereby
confirming that the data do not follow a normal distribution.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

This section presents the outcomes of an analysis exploring the correlation between training
(TR) and financial performance (FP) in small and medium-sized enterprises (SMEs). The
study examines whether training initiatives positively influence financial outcomes, thereby
providing insights into the role of human capital development in enhancing SME
competitiveness and growth.

Table 2: Case Processing Summary (TR-FP)

Cases
Valid Missing Total
N Percent N Percent M Percent
TR*FP 128 100,0% 0 0,0% 128 100,0%

Source: own processing

Table 2 provides an overview of the case processing for the analysis of the TR-FP
relationship. This analysis is based on a total sample size of 128 cases, with the proportion of
valid cases accounting for 100% of the sample. This guarantees that no data were excluded or
missing, and the analysis was conducted using the full dataset. This enhances the reliability
and accuracy of the results.

Table 3: Crosstabulation (TR-FP)

FP
1 3 5 Total

TR 1 Count 15 7 15 37
Expected Count 8,7 98 185 37,0

Adjusted Residual 2,9 1,2 1.4
3 Count 6 13 5 24
Expected Count 56 6,4 12,0 24,0

Adjusted Residual 2 34 -3,2
5 Count 9 14 44 67
Expected Count 157 178 335 67,0

Adjusted Residual -28 15 37
Total Count 30 34 64 128
Expected Count 30,0 34,0 64,0 128,0

Source: own processing

Ass illustrated in Table 3, the results of respondents' answers are presented in a contingency
table format. A total of 44 respondents indicated that current training was associated with an
enhancement in financial performance. Conversely 15 respondents stated that they did not
observe any improvement in financial performance related to ongoing training.

The following hypotheses are proposed in relation to Kendall's Tau-b:

e Null hypothesis (HO): There is no statistically significant positive relationship between
TR and FP.

43



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

e Alternative hypothesis (H1): There is a statistically significant positive relationship
between TR and FP.

Table 4: Kendall’s tau-b (TR-FP)

Asymptotic Approximate
Standardized T® Approximate
Value Error® Significance
Ordinal by Ordinal  Kendall's tau-b 285 081 3,495 .ooo
M ofValid Cases 128

Source: own processing

Kendall's tau-b has a value of 0.285, indicating a moderate positive correlation between the
two variables. This finding indicates that higher TR values are associated with an upward
trend in FP. The statistical significance of this correlation is supported by a p-value below
0.05, which indicates a confidence level of 0.05. Consequently, the null hypothesis (Ho) is
rejected, and the alternative hypothesis (Hi) is accepted, confirming a significant relationship
between TR and FP among the analysed SMEs. These findings address the research question
RQ1: What is the relationship between training (TR) and financial performance (FP) in small
and medium-sized enterprises (SMEs)?

In light of the findings of our study, we are now in a position to provide a comprehensive
response to research question 1. The analysis reveals a statistically significant positive
relationship between training (TR) and financial performance (FP) in small and medium-sized
enterprises (SMEs). Kendall's tau-b value of 0.285 indicates a moderate positive correlation
between the two variables. The null hypothesis (HO) is rejected, and the alternative hypothesis
(H1) is accepted, at the 0.05 level of significance, thus confirming that training exerts a
significant positive effect on financial performance in the analysed SMEs.

This result is consistent with the findings of previous research. For instance, Nduhura et al.
(2024) and Gupta et al. (2024) demonstrated that quality training and employee support
positively impact productivity and financial outcomes. Furthermore, Natamba et al. (2024)
and Nurhayati et al. (2024) emphasised the role of mentoring, job rotation, and personality
development in enhancing employee success, thereby supporting the conclusion that the
training improves financial performance. Furthermore, studies by Kareem (2019), Salem Al
Qaydi & Aris (2021), and Lei & Wu (2024) highlight that HR practices such as training,
career development, and employee motivation significantly influence business performance,
aligning with our findings. Furthermore, Voca & Havolli (2019) and Abu Rumman et al.
(2020) reported that training, in conjuction with active employee engagement, improves SME
performance. In addition, Sharmila & Chinnathambi (2024) and Idris et al. (2020) found that
combining various training approaches enhances effectiveness, further supporting the
conclusion that training positively affects SMEs' financial performance.

4. CONCLUSION

The aim of this study was to examine the relationship between training (TR) and financial
performance (FP) in SMEs. The methodology employed included tools designed to analyse
relationships between non-parametric variables, specifically Kendall's tau-b and contingency
tables, which facilitated the interpretation of respondents' answers. The findings of the study
indicated a statistically significant, moderately strong positive correlation between TR and FP.
The contingency table revealed that the majority of respondents acknowledged current
training as a contributing factor to improved financial performance. This study makes a
significant contribution to the extant body of scientific knowledge in human resources by
offering empirical evidence of the connection between training and company performance.
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Moreover, the application of Kendall's tau-b enhances methodological diversity by
demonstrating its suitability for analyzing non-parametric data. From a practical perspective,
the study recommends that SMEs prioritize the implementation of effective training
programs, as investments in training have been shown to improve financial performance. This
finding is of particular value to managers and business leaders in making strategic decisions
regarding employee development and training investments. Future research should explore the
long-term effects of training to assess whether such initiatives lead to sustainable
improvements in financial performance. Furthermore, subsequent studies could investigate the
impact of training on other organisational outcomes, such as employee engagement and the
promotion of an innovation-driven culture, both of which are vital for the adaptability and
success of SMEs. However, it is important to note that the limited number of respondents in
this study restricted the use of more advanced statistical methods, which could provide even
deeper insights.
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SMART CITY POLICY CONCEPTS ANALYSIS IN ITALY — BENEFITS AND
CHALLENGES

Marcel KORDOS *°

Abstract: Smart cities have gained significant attention in recent years, as urban areas grapple with
the challenges of rapid population growth, infrastructure utilization, energy consumption, and
environmental pollution. In Italy, the government has launched the Smarter Italy Program, which aims
to meet smart requirements capable of improving the quality of life of citizens and generating a
significant impact on the efficiency of the operation of the public administration. The program focuses
on areas such as smart mobility, cultural heritage, and social and personal well-being, to improve the
mobility and logistics of Italian cities according to the "smart city" paradigm. The goal of the paper is
to explore the Spanish smart regions policy analyses and its further development and to find out the
successful stories and practices as well as negative aspects barriers and limits. In general, this paper
will handle the problematic aspects regarding the economic and social issues within the lItalian
regional development policy covering the smart regions policy development tools implementation
processes. The ways of synthetic and analytic methods will be used in the paper such as the analysis
and comparison to illustrate the lItalian smart regions policy environment, synthesis and logical
deduction to discuss the impact of Italian smart city policy elements implementation on lItalian
regional development within the smart regions policy development issues. The recommendations
provided serve as a strategic guide to fortify the development of smart cities in the country. This
analysis proves indispensable in comprehending the impact of smart initiatives in Italy, their
symbiosis with the smarter Italy program and smart city projects in Italy, and in identifying areas of
improvement and opportunities for the nation's future sustainable development.

Key words: [talian smart regions policy development, circular economy, new technologies
implementation, smart cities, waste management

JEL Classification: 036, R11, HS3

1. INTRODUCTION

Smart cities have gained significant attention in recent years, as urban areas grapple with the
challenges of rapid population growth, infrastructure utilization, energy consumption, and
environmental pollution. As cities continue to expand and evolve, they have become
significant drivers of climate change, posing a threat to the planet if proactive measures are
not taken. With approximately 70% energy consumption and 70% of CO2 emissions
attributed to urban areas, the consequences of climate change are increasingly impacting cities
with strong heat waves and extreme weather events. In response to these challenges, urban
planning has shifted towards the concept of the "smart city," which aims to improve urban life
while aligning with the goals of the United Nations to minimize pollution, climate change,
and high waste of resources through technological innovations. The United Nations has
drafted 17 sustainable development goals, with goal 11 specifically focusing on sustainable
cities and communities. These goals encompass a wide range of initiatives, including access
to safe and sustainable transport systems, inclusive and sustainable urbanization, protection of
cultural and natural heritage, and the promotion of economic, social, and environmental
connections between sites. In Italy, the government has launched the Smarter Italy Program,
which aims to meet smart requirements capable of improving the quality of life of citizens and
generating a significant impact on the efficiency of the operation of the public administration.
The program focuses on areas such as smart mobility, cultural heritage, and social and
personal well-being, to improve the mobility and logistics of Italian cities according to the
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"smart city" paradigm. Overall, the concept of smart cities and the integration of smart city
solutions in waste management and circular economy represent a pivotal shift towards
creating sustainable and efficient urban environments. By leveraging innovative technologies
and embracing the principles of a circular economy, smart cities can create practical avenues
for enhancing waste management, promoting efficient systems, and contributing to
sustainable urban living. (Jaskova, Haviernikova, 2020; Bilan, et al. 2019; Ivanova,
Masarova, Koisova, 2020).

The fundamental purpose of this paper is to carry out a comprehensive analysis of several
crucial aspects. Firstly, we will examine the level of implementation of Smart Regions in
Italy, evaluating the effectiveness of the strategies adopted. Next, we will dive into the smart
city policy concepts analysis in Italy analysis including its benefits of smart city solutions in
Italy and limits and barriers. Additionally, we will explore the particular projects such as
smarter Italy program and smart city projects in Italy assessing the national challenges that
arise in the process, identifying the barriers and needs associated with the deployment of
intelligent solutions and the achievement of sustainable goals. To achieve these objectives, the
structure of the work is broken down into specific sections that address each aspect in detail.
Through this analysis, we seek to contribute to the understanding of how Smart Regions in
Italy are not only redefining technological geography but also influencing the trajectory of
national development towards a more sustainable and equitable future.

2. THEORETICAL BACKGROUND

Firstly, we will deal with the smart region concept issue from the theoretical aspect. In a
world scenario marked by globalization and accelerated technological advancement, the
concept of "Smart Region" emerges as an innovative proposal aimed at revolutionizing and
improving the quality of life of citizens. In its essence, a Smart Region stands as a model that
seeks strategic transformation through the effective implementation of Information and
Communications Technologies (ICT). This approach translates into the search for
technological solutions to address specific challenges, promote sustainable development and
optimize resource management at the regional level. A Smart Region goes beyond the simple
adoption of advanced technologies; involves the integration and synchronization of
infrastructure, services and resources to create more efficient, sustainable and inclusive urban
and rural environments. This concept encompasses the implementation of intelligent systems
that impact crucial areas such as mobility, energy management, public administration,
education and health. The fundamental premise is to strategically use technology to improve
the quality of life, efficiency and sustainability of the region (Belas, et al. 2020; Kljucnikov,
Mura, Sklenar, 2019).

The smart city is used more frequently and is popular with urban planners. Smart cities are
seen as the future of urbanism. Billions are invested in them worldwide, but what exactly is a
smart city? There are many definitions and approaches, but no universal descriptions. It is,
more or less, one vision or expectation of the ideal city of tomorrow, with the current
problems cities experience but with a lot of innovative technology solutions. Most of the
definitions focus on the areas of quality of life, information technology, and community.
More terms emerging from the smart city have developed, such as eco-city, climate-neutral
city, green city, and sustainable city, indicating the current environmental awareness trends.
The smart city in urban planning and architecture is a set of urban planning strategies aimed at
optimizing and innovating public services to connect the material infrastructure of cities "with
the human, intellectual and social capital of their inhabitants" through the widespread use of
new technologies in communication, mobility, environment, and energy efficiency, to
improve the quality of life and meet the needs of citizens, businesses, and institutions. Urban
performance depends not only on the city's endowment of physical infrastructure (physical
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capital) but also, increasingly, on the availability and quality of communication, knowledge,
and social infrastructure (intellectual capital and social capital). The latter form of capital in
particular is crucial for urban competitiveness (Gruzauskas, Baskutis, Navickas, 2018).

The concept of the smart city was introduced in this context as a strategic device to contain
modern urban production factors within a common framework and to emphasize the growing
importance of information and communication technologies (ICTs), and social and
environmental capital in defining the competitiveness profile of cities, moving towards
sustainability and ecological measures of both control and energy saving, optimizing mobility
and security solutions. The significance of the two assets (of social and environmental
capital) highlights the need for a long way to go to distinguish smart or intelligent cities from
those with a greater technological burden, drawing a clear line between them, what goes
under the name of smart cities and digital cities respectively. The aim is to build enough
living space relatively quickly while ensuring mobility and quality of life. There is no perfect
city. This raises the question of how life in a city is most sustainable or efficient to satisfy
most people and create a basis for future generations (Mura, Marchevska, Dubravska, 2018;
Navickas, Svazas, 2017).

When it comes to smart cities and sustainability, between 2050 and 2060, the world
population will reach 10 billion. From a global perspective, as the population grows, so does
the number and size of cities. With increasing inhabitants, infrastructure utilization, energy
consumption, and environmental pollution also increase. Cities are significant drivers of
climate change; therefore, they threaten our planet without further action. Urban areas are
responsible for approximately 70% of energy consumption and 70% of CO2 emissions. The
consequences of climate change mean cities are increasingly afflicted by strong heat waves
and extreme weather events. These and many other developments are associated with
problems, new challenges, and opportunities. Urban planning is therefore focused on a new
guiding principle named the “smart city”. It should improve life in the city and meet the goals
of the United Nations, thus minimizing pollution, climate change, and high waste of
resources, with the help of technological innovations. To enable a better and more sustainable
future for all, the United Nations drafted 17 goals. They generally deal with the global
challenges of humanity. The interconnected goals should be achieved by 2030. Goal 11,
sustainable cities and communities is the most important city-related goal (Eurostat, 2025;
Gajda, Svazas, Navickas, 2019):

— access adequate, safe, affordable housing, ensure basic services, and upgrade slums.

— access to safe, cheap, and sustainable transport systems for everyone and expand public
transport.

— inclusive and sustainable urbanization and the ability for participatory-integrated and
sustainable settlement planning and administration improvement in all countries.

— they are intensifying efforts to protect and safeguard cultural and natural heritage.

— reduce the number of deaths caused by disasters and people affected by them, focusing on
protecting the poor and those in vulnerable situations.

— they reduce human environmental impact and pay special attention to air quality and
waste disposal.

— they are securing access to green spaces and public spaces.

— they promote economic, social, and environmental connections between sites by
supporting national and local development planning.

— the number of cities and settlements that plan to increase resource efficiency mitigation
and adaptation to climate change, and risk management.
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— assistance to the least developed countries through financial and technical assistance in
building more sustainable and resilient buildings using local materials.

3. PROBLEM FORMULATION AND METHODOLOGY

The research task deals with the analysis of the problematic aspects of Italian smart regions
policy development and find out its consequences. The research will be focused on exploring
the Spanish smart regions policy analyses and its further development and to find out the
successful stories and practices as well as negative aspects barriers and limits. In general, this
paper will handle the problematic aspects regarding the economic and social issues within the
Italian regional development policy covering the smart regions policy development tools
implementation processes. The particular issues will consist of following aspects including
the level of implementation of Smart Regions in Italy, evaluating the effectiveness of the
strategies adopted.

The ways of synthetic and analytic methods will be used in the paper such as the analysis and
comparison to illustrate the Italian smart regions concept, synthesis and logical deduction to
discuss the impact of the level of implementation of Smart Regions in Italy, evaluating the
effectiveness of the strategies adopted in Spanish regional development policy issues.
Subsequently, the analysis will lead to synthesis and prognosis by means of abstraction
method eliminating the less important factors to set general statements and opinions. In
particular, to estimate the next obstacles to be faced within smart region components
implementation issues and to recommend the activities for Italian state and regional
authorities, entrepreneurs and companies to eliminate the negative impacts of smart regions
policy implementation that would affect their businesses. For the most objective assessment
of the changes being awaited by Italian Agenda 2030 approach due to the implementation of
smart regions policy along with the smarter Italy program and smart city projects in Italy, the
theoretical analysis method has been chosen as the basic research method the researchers were
approached by.

4. RESULTS AND DISCUSSION

The evolution of Smart Regions in Italy has undergone a significant transformation over
recent decades, showing the country's commitment to innovation, sustainability and regional
development. In the last two decades of the 20th century, Italy experienced a transition
towards a more technology and knowledge-oriented economy, marking the beginning of a
growing interest in the concept of "Smart Regions". This change was aligned with the need to
address emerging challenges and promote equitable development throughout the national
territory. Government initiatives played a fundamental role in promoting Smart Regions in
Italy. As the country faced integration into the European Union and globalization, the
Government adopted strategies to strengthen regional competitiveness by implementing
policies that foster innovation, technology and efficiency. The creation of research centers,
technology parks and programs to support the digitalization of companies was established as
an integral part of these strategies, laying the foundations for the development of smarter and
more connected regions. In the 21st century, Italy continued to advance its commitment to
Smart Regions, closely aligning them with the 2030 Agenda. The implementation of
information and communication technologies (ICT) in public services, the promotion of
renewable energies and the adoption of sustainable practices They became fundamental pillars
of government policies. Programs such as the Digital Agenda for Spain and the Italian Smart
Cities Strategy highlight the continued commitment to digital transformation and sustainable
development (Belas, et al. 2023; Rozsa, et al. 2023).
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The Italian experience in the development of Smart Regions was not without challenges.
Regional disparity, the need for greater social inclusion and resource optimization emerged as
critical aspects to address. The focus on territorial equity and citizen participation were
consolidated as key elements to maximize the benefits of smart initiatives and guarantee that
no territory was left behind in this transformation process. The history and development of
Smart Regions in Italy reveal a trajectory marked by adaptation to the changing demands of
the global environment and commitment to achieving sustainable objectives. The government
initiatives and strategies adopted reflect a continuous effort to promote innovation, efficiency
and equity throughout the territory, significantly converging with the fundamental principles
of the 2030 Agenda. This context provides the necessary framework to analyze the
implementation, socioeconomic impact and national challenges associated with Smart
Regions in Italy in the context of this research (Rozsa, et al. 2022; Nijenhuis, Leung, 2017).

4.1 Smart City Policy Concepts Analysis in Italy

Italy has been actively embracing the concept of smart cities, integrating technology and
innovation into urban development and governance to enhance the quality of life for its
citizens. Several key policy concepts have been instrumental in shaping Italy's approach to
smart cities (Addas, 2023):

— Urban Regeneration: Italy's smart city policies often focus on urban regeneration, aiming
to revitalize existing urban areas by leveraging technology and sustainable development
practices.

— Environmental Sustainability: Smart city initiatives in Italy prioritize environmental
sustainability, promoting energy-efficient infrastructure, waste management systems, and
green spaces to mitigate environmental impact and enhance overall urban sustainability.

— Digital Innovation: The integration of digital innovation is a central pillar of Italy's smart
city policies, encompassing the development of digital infrastructure, data-driven
decision-making, and the implementation of IoT (Internet of Things) solutions to
optimize urban services and utilities.

— Public Participation: Italy emphasizes public participation in smart city initiatives,
fostering citizen engagement through digital platforms and participatory decision-making
processes to ensure that urban policies align with the needs and preferences of the
community.

These policy concepts collectively contribute to Italy's ongoing efforts to develop and
advance smart cities, enhancing sustainability, resilience, and the overall well-being of urban
residents. In Italy, the market of Smart Cities - the “intelligent” and sustainable cities - grew
significantly in 2022 (+23% compared to 2021) reaching 900 million euros, with one in five
Italian municipalities launching smart projects last year. This is what emerges from research
conducted by the Smart City Observatory of the School of Management of the Milan
Polytechnic, which testifies to the growing interest in the development of Smart Cities in the
country. In detail, the growth is due to investments in fundamental applications for Smart
cities such as “intelligent” public lighting (24%), smart mobility (21%), remote reading and
remote management systems for electricity, water, and gas (smart metering) together with
smart buildings (12%), with funds coming from Italian NRRP (National Reprise and
Resilience Plan) pushing investments also towards innovative solutions in the energy sector
(13%) such as renewable energy communities. Furthermore, local administrations have
launched initiatives for the “smart transformation” in recent years (89%) are willing to further
invest in “smart” projects, focusing on smart mobility, smart building, and analysis of data
related to tourism, mobility, and events in cities. However, a minority of Municipalities have
not yet understood the value of the transformation into a Smart City. Consequently, to make
all the advantages offered by “intelligent” cities understood, it is necessary to create and
develop a culture of innovation in Italy to make the most of the dedicated funds of the NRRP
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(to which 100 billion euros will be added from EU programs) and make urban centers
throughout the territory “cleaver” and sustainable (Christofi, laia, Marchesani, 2021;
McDaniel, 2023; Moreno, 2023; Smartcityweb, 2025).

When it comes to the funds of Italian NRRP for Smart Cities development, the funds of
NRRP which affect and will affect the Italian Smart Cities amount to 17.1 billion euros,
divided as follows ():

— 9 billion within the scope of Mission 1, i.e for the digitization of the Public
Administration which includes a series of enabling interventions for Smart Cities;

— 7 billion for Mission 2, which includes the ecological transition and the ‘“‘green
revolution”, intended to increase energy efficiency and sustainability with interventions
for the reduction of hydrogeological risks, the creation of renewable energy communities
in small urban centers, and integrated monitoring of the territory;

— billion included in Mission 5, which provides specific funding for cities, intended for
Integrated Urban Plans. The goal is to make the peripheral areas of 14 Metropolitan
Cities “smart” and sustainable through the creation of new services for citizens and the
digitization of infrastructures;

— 1 billion for projects aimed at urban regeneration.
4.2 Smart Cities: The World Ranking

Determining the level of intelligence of cities accurately is a difficult task, as there are no
unique criteria for an accurate assessment. However, for years, universities and research
centers have drawn up rankings and ratings that can be taken as a reference. In this sense, one
of the internationally recognized indicators is the Smart City Index (CSCI) calculated
annually by the Smart City Observatory, an expression of the World Competitiveness Center
(WCC) of the Swiss management school IMD together with the Singapore University of
Technology and Design (SUTD). A rating that, in addition to economy and technology, also
considers other characteristic aspects of a Smart City such as inclusiveness and quality of life.
According to the 2023 edition of the Smart City Index the top three places in the rankings are
occupied by Zurich, Oslo, and Canberra, with Copenhagen overtaking Lausanne in fourth
position and London slipping from third to sixth place. Further back is Italy with only two
cities in the top 100: Bologna in 51st position and Milan which, from 52nd place in 2019, has
dropped to 82nd. In Italy, the ICity Rank - which indicates the level of digitization of cities -
represents the main reference for following the evolution of Smart Cities. The research
conducted annually by FPA - a company of the Digital 360 Group - evaluates the digital
transformation index of the 108 Italian provincial capitals based on the arithmetic mean of
eight indicators (online services, social channels, enabling platforms, open data, openness,
public Wi-Fi, municipal apps and IoT and network technologies). In the ranking reported to
2022 for the third consecutive year Florence is the Italian most digital city ahead of Milan,
followed by Bergamo, Bologna, Cremona, Modena, Rome Capitale, and Trento - all tied for
third place. The ninth position is shared by Cagliari and Venice, with Turin and Parma
cohabiting in 11th place (Addas, 2023; Christofi, laia, Marchesani, 2021; Smartcityweb,
2025).

The ranking also highlights important changes. The average level of digitization in the
country has increased, with the smallest realities and those of the South which, albeit late, are
recovering. Messina leads the ascent occupying the 28th place compared to the 62nd in 2021,
“gaining” 34 positions. Encouraging figures confirm that the path towards the transformation
of Italian cities into Smart Cities is at a good point, also thanks to open innovation and the
consequent contribution of innovative startups. The ranking of the Smart City Index also
highlights the well-known gap between the cities of the north and the cities of the south, at
last place in the ranking. One of the main reasons for the gap is certainly the lack of
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infrastructure and the low willingness of the community to use the services. The car-sharing
service, for example, has failed and has also caused damage to vehicles. In general,
sustainability in transport, in the environment, in the economy, in construction, and the
management of the natural resources of the territory, is easier to obtain in medium-sized
cities, more operational and organized.

4.3 Benefits of Smart City Solutions in Italy

Smart city solutions in Italy offer numerous benefits, especially in the context of sustainable
waste management and circular economy initiatives. These solutions address the challenges of
waste management in urban areas, taking into account the economic, environmental, and
social aspects of resource use and waste generation. According to the University of Padua
the benefits of Smart City solutions can be grouped as follows (Christofi, laia, Marchesani,
2021; Rebecchi, 2021).

— Improved Waste Management: Smart city solutions in Italy focus on optimizing waste
management processes, including collection, sorting, and recycling. This leads to reduced
environmental impact, improved resource efficiency, and lower carbon emissions. For
example, the implementation of advanced waste sorting technologies has resulted in a
significant increase in recycling rates, with some cities achieving up to 70% diversion of
waste from landfills.

— Citizen Engagement and Participation: Smart city solutions prioritize citizen engagement
and participation in waste management processes. Through the use of digital platforms
and communication strategies, citizens are encouraged to participate in recycling
programs, waste reduction initiatives, and sustainable consumption practices. As a result,
there has been a notable increase in environmental awareness and a shift towards more
sustainable behaviors among residents.

— Circular Economy Integration: Smart city solutions in Italy are aligned with the principles
of the circular economy, aiming to minimize waste generation and maximize resource
recovery. This includes the promotion of reuse, repair, and remanufacturing activities, as
well as the development of local circular supply chains. As a result, there has been a
reduction in the amount of waste sent to landfills and an increase in the utilization of
recycled materials in various industries.

— Technological Innovation: Smart city solutions leverage technological advancements to
improve waste management processes. This includes the implementation of smart waste
collection systems, sensor-based monitoring of waste streams, and the use of data
analytics to optimize resource allocation and operational efficiency. These innovations
have led to cost savings, improved service quality, and a more sustainable approach to
waste management.

— Economic Opportunities: The adoption of smart city solutions has created economic
opportunities in the waste management sector. This includes the development of green
jobs, the growth of the recycling industry, and the establishment of circular economy
business models. In addition, implementing sustainable waste management practices has
led to cost savings for municipalities and businesses, as well as potential revenue
generation from the sale of recycled materials.

Overall, smart city solutions in Italy have demonstrated significant benefits in terms of
environmental sustainability, citizen engagement, circular economy integration, technological
innovation, and economic opportunities. These initiatives have contributed to the
transformation of urban areas into more sustainable and resilient communities, setting an
example for other cities and regions to follow.

The benefits also concern community services, sustainability, and livability. Taking Milan as
an example, every citizen of the smart city could save 3 days a year, the ones he/she needs
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today in the search for a free parking space and could reduce carbon dioxide emissions with
positive impacts on the environment.

4.4 Limits and Barriers

The limits and barriers for Smart City solutions in Italy are multifaceted and include various
factors such as complexity, numerous stakeholders and shareholders, differing demands from
policymakers, industries, and citizens, and the need to identify responses that benefit all. As
the article “Assessing environmental sustainability of local waste management policies in
Italy from a circular economy perspective. An overview of existing tools.” highlights, there
are five main limitations that Italy faces regarding this issue (Addas, 2023; Christofi, Iaia,
Marchesani, 2021; Smartcityweb, 2025).

Limit 1: Complexity and Stakeholder Involvement

One of the limitations of Smart City solutions in Italy is the complexity of the urban
environment, especially in megacities or smart cities with limited historical and social
backgrounds. This complexity poses challenges in implementing and managing smart city
initiatives. Additionally, there are numerous stakeholders and shareholders involved in the
decision-making process, including policymakers, industries, and citizens, each with different
demands and interests. This complexity can hinder the smooth implementation of smart city
solutions.

Limit 2: Economic and Market Factors

Another barrier is the economic choices of consumers, which greatly influence production
patterns. Consumer demand for new materials, such as bioplastics, is necessary for the
success of sustainable products. However, the output of waste management processes needs to
be marketable, and citizens may be unwilling to pay for waste management services. This
economic factor can impact the adoption of smart city solutions aimed at promoting
sustainability and resource efficiency.

Limit 3: Lack of Environmental Awareness

A significant barrier is the lack of environmental awareness and sustainable local demand for
goods. Citizens may not feel directly connected to the environmental and health benefits of
waste management, leading to reluctance to participate in sustainable practices. This lack of
awareness and demand for sustainable products and services can hinder the adoption of smart
city solutions focused on promoting environmental sustainability.

Limit 4: Cultural and Behavioral Challenges

Cultural and behavioral challenges also pose limitations to smart city solutions in Italy.
Virtuous environmental behavior by individuals, such as requesting products without
chemicals, following a conscious diet, and reusing clothes, requires a shift in cultural and
behavioral norms. Additionally, critical rebound effects may arise from positive technical and
behavioral changes, impacting the effectiveness of smart city initiatives.

Limit 5: Regulatory and Policy Constraints

Regulatory and policy constraints, such as the need for supporting regulations and incentives,
can also act as barriers to the implementation of smart city solutions. The lack of supportive
policies, subsidies, and financial resources may hinder the development and adoption of
sustainable and circular economy initiatives in smart cities.

To sum up, the complexity of the urban environment, economic factors, lack of environmental
awareness, cultural and behavioral challenges, and regulatory constraints are significant limits
and barriers to smart city solutions in Italy. Overcoming these limitations will require a
comprehensive approach that addresses the diverse challenges and stakeholders involved in
promoting sustainable and circular economy initiatives in smart cities. Furthermore, according
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to the Intesa Sanpaolo Innovation Center, the benefits of smart cities in Italy are not yet clear
to everyone. Despite the numerous experiments launched, the projects are still poorly
integrated and sometimes do not have a clear territorial development strategy. The barriers to
their development include the lack of sufficient economic resources and adequate skills and
the presence of unclear governance models. These are the main reasons why most of the
projects are abandoned after the first experimental phase. What is needed to solve the problem
is a shared national strategy. Commitments and priorities must be established for the
municipalities and the right compromise must be found to avoid the excessive centralization
that is currently taking place. A valid project analysis model is based on four variables: the
maturity of the municipalities, the maturity of the offer, the use of the data collected, and the
public-private partnership. The analysis shows, in fact, the level of maturity of the
municipalities is much lower than that of the offer. In a nutshell, the municipalities are not
adequately prepared for the challenge, and the number of public-private collaborations is still
too small.

4.5 Smarter Italy Program

In this troubled period of economic crisis, the government is pursuing a program of significant
value for the recovery of the automotive world. This is the Smarter Italy Program, launched
with the Ministry of Economic Development's decree of 31 January 2019 (Allocation of
resources from the Sustainable Growth Fund for the implementation of smart public demand
tenders - GU n.67 of 20-03-2019) and became operational with the agreement between MISE
and AgID for the implementation of smart public demand tenders in July 2019. The
aforementioned decree allocated EUR 50 million to finance calls for tenders that aim to meet
smart requirements capable of improving the quality of life of citizens, and/or the business
environment, and/or generating a significant impact on the efficiency of the operation of the
Public Administration; the budget may be supplemented with additional resources from other
entities that choose to join the program. In addition to the funds initially envisaged by the
Decree of 31 January 2019, the implementation of the innovation contracts may be financed
with resources from Operational Programs co-financed with Structural and European
Investment Funds or with ordinary budgetary resources of the central and local
Administrations concerned (McDaniel, 2023; Padova Soft City, 2025; Intesa Sanpaolo
Innovation Center, 2023).

The first areas of intervention of the program identified by the Ministry for Economic
Development were the following:

— Smart Mobility: substantial improvement of services for the mobility of people and things
in urban areas;

— Cultural Heritage: economic and tourist enhancement of areas of historical and artistic
importance;

— Social and personal well-being (Wellbeing): improvement of the psycho-physical state of
citizens;

The Smart Mobility intervention area envisages, as a first action, the definition of one or more
innovative tenders for the development of solutions to improve the mobility and logistics of
Italian cities according to the 'Smart city' paradigm. The action was preceded by a series of
meetings held at the Ministry of Economic Development between December 2019 and March
2020, involving 11 municipalities that have joined the experimentation of the 5G network
(Bari, Cagliari, Catania, Genoa, L'Aquila, Matera, Milan, Modena, Prato, Rome, Turin),
which expressed their needs for innovation in terms of traffic, pollution, liveability of historic
centers, and usability of industrial districts. Based on the needs that emerged, it was decided
to launch a public consultation with market operators (companies, start-ups, universities, and
research centers), through a dedicated digital platform, made available on the AgID website.
To this end, the Agenzia per I'ltalia Digitale, the contracting station of the program, published
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on 5 May 2020 in the Official Journal the notice of the launch of the market consultation on
the topic 'Smart Mobility' (Christofi, laia, Marchesani, 2021; Rebecchi, 2021).

The consultation thus opens up the Public Administration to the comparison with market
operators to acquire all the useful elements for the preparation of the tender. The objectives of
the market consultation are:

— to allow AgID to acquire useful elements for the preparation of the Smart mobility
tender;

— to make operators aware of the need for innovation in the Smart mobility sector that the
Administrations promoting the initiative (Ministry of Economic Development, the
Ministry of University and Research, and the Department for Digital Transformation of
the Presidency of the Council of Ministers) believe they can satisfy by resorting to the
market.

At the end of the consultation, an innovative tender of approximately EUR 20 million will be
launched, aimed at the research and development of new tools for forecasting and managing
traffic flows, of solutions to meet the mobility needs of areas with weak or less populated
demand, and for improving the mobility of goods in cities and towns. Participation is open to
all operators, be they companies, universities, research centers, third-sector organizations,
individuals, etc., who will offer original solutions and their development in the following
areas (McDaniel, 2023; Smartcityweb, 2025; City Vision, 2025):

1. Innovative predictive/adaptive solutions for Smart Mobility able to foster urban mobility
by offering:

— simulation tools supporting the planning of interventions aimed at preserving or
improving quantitative or qualitative aspects of urban mobility and enabling integrated
public transport planning;

— monitoring, proactive and predictive near-real-time functionalities for the dynamic
optimization of vehicle traffic and related infrastructural elements (e.g. parking spaces,
city car parks, reserved parking spaces - disabled, loading and unloading of goods -
bicycle lanes, electric charging stations, etc.);

2. Innovative solutions for improving goods mobility by reducing its impact on urban
traffic, but respecting the following parameters:

— guaranteeing quantities and delivery times with orders of magnitude compatible with
market needs;

— Dbeing economically and environmentally sustainable, preserving people's quality of
life and transport.

3. Innovative solutions for improving sustainable mobility in areas of low demand, i.e.
innovative ideas for facilitating the movement of people within areas with low or
medium-low transport demand, characterized by considerable spatial and temporal
dispersion.

4. Innovative solutions for improving mobility in historic centers and villages, i.e. in urban
contexts that have developed without the application of a homogeneous land-use plan
and/or in territorial contexts with an uneven orchestra that enable the achievement of
levels of demand satisfaction that are not inferior to the average levels of urban areas not
so characterized, guaranteeing:

— the preservation of the artistic, architectural, and landscape heritage;
— alow environmental impact;

— economic sustainability for both the public administration and users.
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The chosen solutions will be tested on the territories of the proposed municipalities, which
will thus become truly advanced laboratories about the intelligent mobility of people and
goods. The first public meeting was held on 15 June, during which the need for innovation in
the field of transport management and logistics, which forms the basis of the 'Smart Cities,
Smart Mobility & Logistics' call for tenders, was presented. The presentation of the needs
took place with the collaboration of the 11 municipalities already involved in the definition
phase of the needs and the future place of experimentation of the proposed solutions. The
discussion was attended by almost 500 participants, including companies, universities,
research centers, third-sector organizations, individuals, public administrations, professionals,
and start-ups, who had the opportunity to speak and make themselves known. The Minister
for Innovation and Digitization, Paola Pisano, emphasized that: “with the implementation of
Smart mobility, the State has the opportunity to make innovative modes of public transport
available to citizens”. The initiative aims to encourage the development of solutions that are
better able to meet users' travel needs and to do so in an environmentally friendly manner.
Improving the management of traffic flows through intelligent, autonomous, and connected
mobility will have positive repercussions both for the daily lives of citizens, particularly in
urban centers and for the productive fabric, given that many companies are already active in
the sector. The digitization of the country, the implementation of which has been accelerated
by the needs dictated by the lockdown, is no longer a goal towards a better future, but a
necessity for better living in the present, especially in urban mobility (Addas, 2023; Rebecchi,
2021; Intesa Sanpaolo Innovation Center, 2023).

4.6 Smart City Projects in Italy

Smart city projects in Italy show an increased awareness of the importance of the topic
compared to the past. Nevertheless, applications continue to weigh less than 8% in the IoT
(Internet of Things) market. However, the number of smart city projects is increasing
compared to previous years, with more stable and innovative initiatives. However, there are
still many barriers to the general development of smart cities throughout Italy. The survey by
the Internet of Things Observatory shows that 36% of the major Italian municipalities have
started at least one smart city project in the last three years, most of which are still in the
experimental phase. The trials often take place independently and in an uncoordinated manner
(Christofi, Taia, Marchesani, 2021; McDaniel, 2023; Padova Soft City, 2025; Smartcityweb,
2025; City Vision, 2025):

4.6.1 Milan

Milan is always among the first Italian cities in the ranking, with excellent positions in the
field of economic solidity, research, and development, as well as sustainable mobility. It is
also at a good level in terms of the consumption of the soil and of the quality of the air and
water. Its position on governance and environmental protection can be improved. One of the
highlights of Milan is the Bosco Verticale, the tower designed by architect Mario Cucinella.
This building, equipped with artificial intelligence, is innovative both in terms of the materials
used and its energy efficiency. It has a double skin that insulates it from the cold in winter and
protects it from the heat in summer. At the heart of energy efficiency is also EU-GUGLE.
This is the EU-funded pilot project for the intelligent refitting of entire buildings to reduce
energy needs and integrate renewables.

4.6.2 Florence

In terms of resilience, the ability to adapt to change is at the heart of the smart city model
adopted by Florence. In addition to its consolidated credentials as an attractive tourist and
cultural destination, it boasts Italy’s top ranking when it comes to digital transformation in the
ICity Rate, which relates to sustainable mobility, economic stability, education, civic
participation, and energy. This is an urban development strategy looking ahead to 2030. It
focuses on three key points:
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— connection;

— innovation;

— e-mobility.

A good example is the recent Smart City Control Room project. It is an integrated processing
system that uses geo-referenced data from across the city. It enables real-time mobility
management that can respond quickly to emergencies. The OpenRu system already allows
citizens to receive traffic information in real-time, as well as provide advance notification of
public projects approved by the administration.

4.6.3 Venice

A Venetian province and maritime city of 250,000 inhabitants, Venice is a unique city, built
on the sea and characterized by the total absence of roads and cars circulating within its
perimeter; movements take place employing boats navigating along the canals that cross its
entire surface. This is how it ranks in all the smart dimensions: economy 33rd, people 63rd,
governance 68th, mobility 32nd, environment 52nd, and living eighth. As Venice is a tourist
city par excellence, it needs tools that help to control the amount of people who circulate
through its streets every day. That is why in 2020 they installed the "Venice Smart Room',
which the newspaper 'il Post' defines as a 'control tower or control room' of the city. It is an
innovative and integrated monitoring of flows, behavior, and phenomena of people in the city,
and it can also provide information on weather, tides, and air quality. If we talk about ICT and
communications, Venice can enjoy more than 300 Wi-Fi hotspots with the latest generation.
Moreover, even the municipal administration also seems to want to push electric mobility by
proposing advantages and subsidies to all electrically powered boats: Mayor Brugnaro's goal
is to gradually move to all-electric navigation. Finally, one cannot fail to mention MOSE,
which, although it has a lot of controversy behind it, is a fundamental engineering project to
stop the phenomenon of high tides that lead to the complete flooding of the city area.

4.6.4 Verona

Veneto province and a city rich in history located in the hinterland of the Po Valley, Verona
has 255,000 inhabitants. This is how it ranks in all smart dimensions: economy 25th, people
57th, governance 61st, mobility 45th, environment 66th and living 28th. Verona began its
journey towards a smart future in 2016 when the first time the 'Verona Smart City' project was
undertaken: the municipal administration, aware of the city's main problems, decided to
launch this initiative to innovate and gradually renew the entire fabric of the city. Verona
Smart City is a project consisting of 12 different initiatives to which a total investment of
23,745,000 euros has been allocated. The main initiatives of the administration are:
— to involve all players in the city fabric and the Veronese territory to imagine a city model
that responds to the needs of our time;
— exploit the location to become a logistical pole of the peninsula and improve transport
conditions in Verona;
— increase the presence of multinationals despite being the first city in Veneto with 80
branches.
Improving the quality of life of citizens is the ultimate goal of a smart city project and
Verona, due to its nature, size, and number of inhabitants, lends itself well to a series of
actions that implement, at the same time, technology, innovation and environmental
sustainability. Among the projects we can find: the general centralization of traffic light
systems; an info mobility service to enable the channel for publishing mobility-related content
on portable devices; a service for e-bikes throughout the city; and a free high-speed Wi-Fi
service throughout the city using the city using the "VeronaSmartCity' app.

4.6.5 Padua

This city is also a province of Veneto, located near Verona in the Po Valley hinterland. Padua
has a population of 206,000 inhabitants, which is, however, increased by the fact that it is a
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university city full of out-of-town students. Here is how it ranks in all smart dimensions:

economy 34th, people 44th, governance 75th, mobility 60th, environment 73rd, and living

45th. Padua is ranked seventh in Italy for total investments in smart projects (171 million for a

total of 57 projects). According to ISTAT, Padua is the city with the network of tracks largest

bicycle path network in Italy: in fact, the 'Bici Masterplan' is a plan implemented from 2010

to 2015 to promote cycling as the most efficient means of transport; in addition, there are bike

sharing services and electric scooters to further reduce the environmental impact and favor the

circulation city circulation. The 'Padua Soft City' is another major project pushed by the

Padua administration, which aims at "the intention and desire to make Padua a more

'European’, innovative and ecological city". It is therefore a multidimensional project that

aims to improve several aspects of the city:

— innovation, through the expansion of car/bike sharing networks, free Wi-Fi, and an
increase in the number of recharging stations for electric cars;

— environmental issues, by enhancing green areas and creating new street trees;

— design, increasing vertical and horizontal signposting, creating horizontal signs, creating
information points and spaces dedicated to street art;

— accessibility through the removal of architectural barriers and the creation of new cycle
paths. In addition, there is the intention to create a control room just like the one in the
city of Venice to increase safety and general monitoring of citizens.

4.6.6 Trento

Trento is a city located in the mountains of northern Italy in the Trentino-Alto Adige region
and has a population of 117,000 inhabitants. Here is how it ranks in all dimensions of smart:
economy 43rd, people 48th, governance 74th, mobility Trento to date is one of the most
virtuous examples of SC in Italy: according to the Smart City Index 2020 by Ernst & Young,
the most sustainable infrastructure in Italy, i.e. transport, energy territory, and environment,
are located in Trento. Many projects have been undertaken in Trento projects, including two
main ones: the Qrowd project, which has been concluded; and the Stardust project, which is
currently being implemented. The first set itself the objective of mapping in detail all the
city's commuting habits in detail, dividing them by the means of transport used, collecting as
much data as possible on the positioning and efficiency of parking spaces, yellow strips, and
bicycle racks, and the creation of a dashboard to create a map to visualize all trips that take
place in the city. The Stardust project, on the other hand, is broader and more ambitious. The
city of Trento aims to promote mobility and electric public transport. There is a push towards
an increase in electric charging stations, the installation of car-sharing systems and electric
bicycles and scooters, the allocation of incentives for electric cars and taxis, and setting
emission limits for vehicles circulating within the city perimeter. city limits. The Stardust
project also includes actions on the ICT front, such as the installation of a network of sensors
to collect data on the environment, energy, mobility, safety, and waste collection, and the
installation of several smart points, advanced information points that make the data collected
by the sensors and provide other services such as smart street lighting. In addition, a portal is
planned for citizens where they can participate and contribute to the sustainable development
of the city in real-time.

4.7 The awarded municipalities

During the 'Stati Generali delle citta intelligenti’ (General States of Smart Cities), five best
practices carried out by five municipalities were also awarded, selected from the numerous
spontaneous applications in response to the call launched by City Vision to valorize concrete
projects linked to sustainability and digitalization (Christofi, laia, Marchesani, 2021; Intesa
Sanpaolo Innovation Center, 2023; City Vision, 2025).

— Gradara: a redeveloped district with people at its center. This municipality of 5,000
inhabitants in the province of Pesaro and Urbino (Marche) received City Vision's Special
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Good Practice Award for its project concerning the Variation to the General Regulatory
Plan (PRG) in via Canellina.

— Gualdo Tadino: a new tourism destination to discover and enhance the territory. This
municipality of 14,000 inhabitants in the province of Perugia (Umbria) has been awarded
for its Stand Up Gualdo Tadino project, which aims to promote environmental and nature
tourism in the mountainous area of the Umbria-Marche Apennines.

— Lecce: more people cycling, thanks to an app. The regional capital of Salento has been
awarded for its Reactivity project, whose main objective is to stimulate a change in
citizens' travel habits by rewarding those who move around by green means. The project
was nominated and funded as part of the Future Mobility 2023 call, promoted by EIT
Urban Mobility, an initiative of the European Institute of Innovation and Technology
(EIT), an EU body. The company Pin Bike has developed a web platform that certifies all
sustainable means of transport in urban areas.

— Riviera del Brenta municipalities: cycle tourism and bike-friendly services. The Unione
dei Comuni Citta della Riviera del Brenta (which brings together Campagna Lupia,
Campolongo Maggiore, Camponogara, Dolo, Fiesso d'Artico, Fosso, Mira, Pianiga, Stra
and Vigonovo in the Metropolitan City of Venice) received the Special Good Practice
Award from City Vision for two smart transformation projects in the area. Thanks to the
contribution of partner Emoby, the administration will expand the development of
mobility by promoting the creation of an integrated system of services for cycling tourism
in an area devoted to green holidays.

— Trezzano sul Naviglio: drainage against climate change and river protection. This
municipality of 21 thousand inhabitants in the Metropolitan City of Milan (Lombardy)
has been awarded for the Spugna project, promoted by the Cap Group, Assimpredil Ance,
and the Metropolitan City of Milan. The aim is to decrease the vulnerability of natural
systems, starting with rivers, and strengthen the resilience of the territory, especially in
areas characterized by high levels of sealing and high urban density.

4. CONCLUSION

In conclusion, the concept of smart city solutions in waste management and circular economy
has the potential to significantly improve the socio-economic quality of life by promoting
sustainability, enhancing environmental protection, and fostering a more efficient and eco-
friendlier urban environment. By integrating innovative technological solutions with
community-centered approaches, smart cities can lay the groundwork for a sustainable
lifestyle, create cleaner, more efficient, and environmentally friendly urban environments, and
contribute to economic growth and social well-being. The review of scientific papers on waste
management and circular economy in Italy highlights the increasing focus on sustainable
waste management and circular policies. The literature explores the integration of the circular
economy with other tools such as material flow analysis (MFA), industrial ecology (IE), life
cycle thinking (LCT), and environmental impact assessment (EIA). The combination of these
tools provides a comprehensive framework for evaluating the sustainability of waste
management strategies and circular economy initiatives. It emphasizes the importance of
using life cycle thinking as a promising tool for assessing the multidisciplinary effects of
policies and evaluating circular economy characteristics both operationally and strategically.
However, there are also limitations and barriers to the implementation of smart city solutions
in Italy. These include complexity and stakeholder involvement, economic and market
factors, lack of environmental awareness, cultural and behavioral challenges, and regulatory
and policy constraints. Overcoming these limitations will require a comprehensive approach
that addresses the diverse challenges and stakeholders involved in promoting sustainable and
circular economy initiatives in smart cities.
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Despite the challenges, smart city solutions in Italy have demonstrated significant benefits in
terms of environmental sustainability, citizen engagement, circular economy integration,
technological innovation, and economic opportunities. These initiatives have contributed to
the transformation of urban areas into more sustainable and resilient communities, setting an
example for other cities and regions to follow. Furthermore, the Smarter Italy Program,
launched by the government, aims to pursue a program of significant value for the recovery of
the automotive world. This program seeks to address the barriers to the development of smart
city solutions in Italy, such as the lack of sufficient economic resources and adequate skills,
and the presence of unclear governance models. A shared national strategy, commitments, and
priorities must be established for the municipalities, and the right compromise must be found
to avoid excessive centralization.

To sum up, smart city solutions in waste management and circular economy have the potential
to create a more sustainable and prosperous urban environment. By leveraging innovative
technologies and embracing the principles of a circular economy, smart cities can create
practical avenues for enhancing waste management, promoting efficient systems, and
contributing to sustainable urban living. The integration of smart waste management within
smart cities offers promising opportunities to address environmental issues and amend
deficiencies in existing waste management practices, ultimately contributing to a more
sustainable and eco-friendly future.
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THE START-UP PROMOTION ENHANCEMENT POLICY IN SLOVAKIA

Marcel KORDOS !

Abstract: The European Union (EU) and Slovakia have implemented various Start-up promotion
policies, aiming to create favorable conditions for new businesses to emerge and scale. This paper
explores the different startup promotion policies in Slovakia and the EU, describing the financial
incentives, regulatory frameworks. The goal of the paper is to explore the problematic aspects of
startup promotion policies analysis in Slovakia in terms of Slovak national economic policy
development elements implementation and find out its consequences. The research will be focused on
exploring the startup promotion policies analysis in Slovakia and its further development under the
EU framework. The ways of synthetic and analytic methods will be used in the paper such as the
analysis and comparison to illustrate the Slovak startup promotion policy environment, synthesis and
logical deduction to discuss the startup promotion activities in Slovakia. the comparative analysis of
startup promotion policies in Slovakia and the EU highlights both the opportunities and challenges
that define the Slovak startup environment. While Slovakia benefits from EU funding programs,
innovation initiatives, and regulatory frameworks, it continues to face significant obstacles such as
limited venture capital access, bureaucratic hurdles, and talent migration.

Key words: Sturt-up, economic policy, TBL, Crowd-funding platforms, New Technologies
Implementation, digitization
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1. INTRODUCTION

Startups play a vital role in modern economies by fostering innovation, job creation, and
economic competitiveness. As economies become increasingly digital and technology-driven,
startup environments have gained prominence in shaping regional and national economic
growth. The European Union (EU) and Slovakia have implemented various startup promotion
policies, aiming to create favorable conditions for new businesses to emerge and scale. This
paper explores the different startup promotion policies in Slovakia and the EU, describing the
financial incentives, regulatory frameworks, and support structures in both environments. The
objective i1s to identify key strengths, weaknesses, and opportunities that can enhance
Slovakia's startup environment in alignment with broader European initiatives. By
understanding how Slovakia’s startup environment compares to the EU’s broader framework,
policymakers, investors, and entrepreneurs can develop strategies that foster sustainable
growth and innovation. The paper also provides recommendations for strengthening
Slovakia’s position in the European startup landscape (Belas, et al. 2020; Mathur, Agarwal,
2023).

The fundamental purpose of this study is to carry out a comprehensive analysis of several
crucial aspects. Firstly, we will examine the theoretical aspects of Sturt-ups regarding their
significant role in the economy. Next, we will dive into the level of implementation of Sturt-
ups in Slovakia, evaluating the effectiveness of the strategies adopted within the national
economy in terms of startup promotion policies analysis in Slovakia. Additionally, we will
explore the national challenges that arise in the process, identifying the barriers and needs
associated with the deployment of intelligent solutions and the achievement of sustainable
goals within the brief comparison of Slovak and the EU startup promotion policies
effectiveness. To achieve these objectives, the structure of the work is broken down into
specific sections that address each aspect in detail. Through this analysis, we seek to
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contribute to the understanding of how the promotion enhancement policy in Slovakia could
reinforce the Sturt-up performance within the EU environment.

2. THEORETICAL BACKGROUND

A startup is a newly established business venture that is in the early stages of its operations.
These businesses are typically founded by entrepreneurs who aim to develop a new product,
service, or business model that meets an existing market gap or disrupts an industry. Unlike
traditional businesses, startups are characterized by rapid growth potential, high levels of
innovation, and scalability. Startups generally face high initial costs and limited revenue,
requiring substantial external funding. This capital can come from angel investors, venture
capitalists, crowdfunding platforms, or government grants. Additionally, many startups lack a
fully developed business model and require several years to become profitable. The startup
environment thrives on creativity, risk-taking, and adaptability. Founders must often pivot
their business strategies in response to market changes, consumer preferences, or
technological advancements. Silicon Valley in the U.S. remains a global hub for startups, but
Europe and Asia are rapidly catching up, with growing investment in emerging startup
environments (Nolan, 2024; Bilan, et al. 2019).

Startups differ from traditional businesses in several ways:

— Innovation: They introduce new products, services, or business models that improve
existing solutions or create entirely new markets.

— Scalability: Startups are designed to grow rapidly, often expanding from local to
international markets.

— Flexibility: Unlike established companies, startups can quickly adapt to changing
market conditions.

— High-Risk, High-Reward: Many startups fail, but successful ones can become highly
valuable companies.

— Investment-Driven Growth: Most startups rely on external funding to scale operations,
conduct research, and expand their market reach.

2.1 Economic Significance of Startups

Startups play a crucial role in economic development by driving innovation, job creation, and
competitiveness. Their impact can be seen in several key areas (Nolan, 2024; Biswas, et al.
2021; Gajda, et al. 2019):

Job Creation - Startups contribute significantly to employment, offering opportunities for
skilled professionals, freelancers, and entrepreneurs. As they grow, they expand their
workforce and stimulate job markets in various sectors.

Innovation and Technological Advancement - many startups introduce new technologies,
digital solutions, and Al-driven innovations. Europe, for instance, has seen rapid growth in
startup investment, with an annual growth rate of 13%, surpassing the U.S. in some Al-related
investments.

Attracting Investment and Capital Flow - Startups attract both domestic and foreign
investments, strengthening financial markets. However, access to funding remains a
challenge, with many promising startups relocating to regions like Silicon Valley for better
capital access and market expansion.

Economic Resilience and Regional Development - Startups contribute to the resilience of
economies, particularly during economic downturns or market shifts. European policymakers
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are now emphasizing regulatory reforms to simplify cross-border operations and enhance
startup support.

Market Disruption and Competition - Startups challenge traditional industries by introducing
cost-effective, customer-focused solutions. These forces established companies to innovate
and improve efficiency, fostering a competitive market landscape.

2.2 Challenges faced by startups

One of the most critical barriers to startup success is securing adequate financial resources.
Unlike established businesses, startups often lack financial history, collateral, or stable
revenue streams, making it difficult to attract investors, obtain bank loans, or secure venture
capital funding. This funding gap can lead to limited resources for research and development,
marketing, and operational expansion, ultimately slowing down growth or causing failure. In
2024, economic conditions remain challenging, with investors becoming more selective.
Startups must now present strong business models, well-researched financial strategies, and
clear paths to profitability to attract funding. Competition for venture capital, angel
investments, and government grants is increasing, with early-stage startups often struggling
the most. Diversifying funding sources through venture capital, crowdfunding, and
government grants can help mitigate financial risk. A well-structured pitch deck with a clear
market opportunity and revenue model is essential to secure investor confidence. Establishing
strong financial management practices and maintaining a lean operational model can further
improve cash flow sustainability (Kljucnikov, et al. 2019; Slaper, Hall, 2011).

Attracting and retaining skilled employees presents another major challenge for startups.
Larger corporations offer higher salaries, better benefits, and greater job security, making it
difficult for startups to compete for top talent. Many startups struggle to provide clear career
progression paths, leading to high employee turnover rates and difficulty in maintaining a
cohesive and experienced team. In highly technical fields such as artificial intelligence,
blockchain, and cybersecurity, the shortage of qualified professionals makes talent acquisition
even more competitive. Startups can address this challenge by offering alternative incentives
such as stock options, a dynamic and flexible work environment, and opportunities for rapid
career advancement. Creating a strong company culture that emphasizes innovation, and
collaboration can also make a startup more attractive to skilled professionals. Networking
with industry mentors and participating in incubator and accelerator programs can help
connect startups with potential hires and advisors who align with their vision (Gruzauskas,
Baskutis, Navickas, 2018; Blakey, 2025).

Market competition is another significant challenge, as startups often enter industries
dominated by well-established companies with strong brand recognition and loyal customer
bases. Competing with these industry giants requires startups to differentiate themselves
through innovative business models, superior customer service, or unique value propositions.
Without proper market validation and customer acquisition strategies, startups risk struggling
to gain traction and sustain long-term growth. To succeed in competitive markets, startups
must conduct thorough market research to understand consumer needs and refine their
product-market fit. Strategic partnerships with complementary businesses can help expand
their reach and credibility. Leveraging social media and Al-driven marketing tools can
provide cost-effective ways to build brand awareness and attract customers. Rapid adaptation
to market trends and continuous customer engagement are crucial for staying relevant in
dynamic industries (Kenton, 2023; Mynarzova, Stverkova, 2015).

Regulatory compliance poses another obstacle for startups, particularly those operating in
highly regulated industries such as finance, healthcare, and data privacy. Navigating complex
and evolving legal frameworks requires significant resources, and non-compliance can result
in fines, legal liabilities, and reputational damage. In Europe, 47% of startup founders cite
regulatory hurdles as a major barrier to growth, with fragmented laws across different
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jurisdictions making expansion difficult. To address regulatory challenges, startups must
prioritize compliance from the outset, seeking legal expertise to understand industry-specific
regulations. Establishing internal policies for data protection, intellectual property
management, and consumer rights can prevent potential legal risks. Engaging with regulatory
bodies and industry associations can provide guidance on policy changes and help startups
stay compliant with evolving laws (Nolan, 2024; Ivanova, Cepel, 2018).

Scaling a startup presents another set of difficulties. While many startups experience initial
success with a small customer base, expanding operations requires additional resources,
infrastructure, and personnel. Scaling too quickly without proper planning can lead to
financial strain, operational inefficiencies, and quality control issues. To scale successfully,
startups must develop scalable business models with clear expansion strategies. Investing in
technology to automate processes and improve efficiency can facilitate growth. Establishing
strong partnerships with distributors, suppliers, and investors can provide the necessary
support for scaling operations. Continuous monitoring of financial performance and market
trends is essential to ensure sustainable expansion while mitigating risks (Mura, Marchevska,
Dubravska, 2018; Navickas, Svazas, 2017).

Cybersecurity and data privacy have become critical concerns for startups as they increasingly
rely on digital solutions and remote work environments. Cyber threats such as data breaches,
ransomware attacks, and phishing scams can compromise sensitive customer information and
damage a startup’s reputation. Implementing robust cybersecurity measures, such as
encryption, multi-factor authentication, and regular security audits, is essential to protect
business and customer data. Startups should also invest in employee training to raise
awareness about cybersecurity risks and best practices. Collaborating with cybersecurity firms
or adopting cloud-based security solutions can further enhance protection against cyber
threats (Ivanova, Masarova, Koisova, 2020; ESNA Forum, 2023).

Despite these challenges, startups can navigate the complex business landscape through
resilience, adaptability, and strategic planning. Building strong networks, leveraging
technology, and fostering a culture of continuous innovation can help startups overcome
obstacles and position themselves for long-term success. Governments and financial
institutions also play a role in supporting startup environments by reducing bureaucratic
complexity, providing funding opportunities, and implementing policies that encourage
entrepreneurship and innovation (Nolan, 2024; Jaskova, Haviernikova, 2020).

3. PROBLEM FORMULATION AND METHODOLOGY

The research task deals with the analysis of the problematic aspects of startup promotion
policies analysis in Slovakia in terms of Slovak national economic policy development
elements implementation and find out its consequences. The research will be focused on
exploring the startup promotion policies analysis in Slovakia and its further development
under the EU framework. In general, this paper will handle the problematic aspects regarding
the economic and social issues within the startup promotion policies analysis in Slovakia
covering the national policy elements development tools implementation processes. The
particular issues will consist of following aspects including the startup promotion policies
analysis in Slovakia within the brief comparison of Slovak and the EU startup promotion
policies effectiveness.

The ways of synthetic and analytic methods will be used in the paper such as the analysis and
comparison to illustrate the start-up concept, synthesis and logical deduction to discuss the
impact of the startup promotion policies analysis in Slovakia. Subsequently, the analysis will
lead to synthesis and prognosis by means of abstraction method eliminating the less important
factors in order to set general statements and opinions. In particular, to estimate the next
obstacles to be faced within smart region components implementation issues and to

66



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

recommend the activities for Slovak government and regional authorities, entrepreneurs and
companies to eliminate the negative impacts of start-up policy implementation that would
affect their businesses. For the most objective assessment of the changes being awaited by the
EU authorities approach due to the implementation of Slovak start-up promotion policy, the
theoretical analysis method has been chosen as the basic research method the researchers were
approached by.

4. RESULTS

Slovakia has implemented various initiatives and policies to support startup development,
with a strong emphasis on fostering entrepreneurship, providing financial assistance, and
promoting innovation. The government, in collaboration with the European Union and private
investors, has established multiple programs aimed at assisting startups in their early stages,
helping them scale, and facilitating their integration into international markets.

One of the primary organizations driving startup support in Slovakia is the National Business
Centre (Narodné podnikatel'ské centrum), which operates under the Slovak Business Agency.
It provides several key programs designed to support entrepreneurs at different stages of their
business journey. The Acceleration Program helps aspiring entrepreneurs refine their business
ideas through individual consultations, workshops, and networking opportunities. The
Incubation Program offers office space and professional guidance, including coaching and
mentorship, to early-stage startups. For companies looking to expand, the Growth Program
provides strategic consultancy and events aimed at scaling businesses locally and
internationally. The Internship Program allows entrepreneurs to gain international experience
through business incubators, professional institutions, and technology parks abroad. Another
initiative, Creative Point, provides access to modern prototyping technologies, such as 3D
printers and CNC milling machines, to encourage innovation in product development.

Slovakia also benefits from EU-backed programs that provide funding and entrepreneurial
coaching. The EIT RawMaterials initiative supports early-stage startups with a focus on
industrial innovations, sustainable energy solutions, and material sciences. The Start-up and
SME Booster helps validate business models and connects startups with international
partners, while the RawMaterials Accelerator improves the success rate of market entry for
scalable startups by addressing market risks and providing business coaching on a pan-
European level. Additionally, Slovakia hosts several Business and Innovation Centers (BICs),
located in cities such as Bratislava, Banska Bystrica, and KoSice, which provide services like
business consulting, financing guidance, and technology transfer support. These centers play a
crucial role in fostering entrepreneurship and enhancing the innovation potential of regional
economies.

Access to capital is a significant factor influencing the success of startups, and Slovakia has
developed various financial instruments to support entrepreneurs. Startups can access funding
through risk capital, debt financing, microloans, and bank guarantees. The National Holding
Fund (Nérodny holdingovy fond), managed by the Slovak Business Agency, has been a key
source of public funding, providing more than €10 million to over 140 firms. Within this
fund, the Fund for Innovations and Technologies (Fond inovacii a technologii - FIT)
specializes in startup investments, allocating between €20,000 and €1.5 million per startup,
with an investment horizon of four to six years. FIT primarily focuses on startups in
environmental sustainability, renewable energy, industrial innovations, e-commerce, IT,
telecommunications, and software development (Ministry of Economy of SR, 2025).

In addition to the National Holding Fund, Slovakia benefits from JEREMIE (Joint European
Resources for Micro to Medium Enterprises), a European initiative aimed at improving access
to financing for small and medium enterprises. Under JEREMIE, two key Slovak investment
firms, Neulogy Ventures and Limerock, provide funding opportunities. Neulogy Ventures
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offers seed capital ranging from €50,000 to €200,000, while its follow-up investments range
from €300,000 to €1.5 million. It primarily supports startups in IT, energy, and medical
diagnostics. Limerock, on the other hand, provides investment amounts of up to €2.75 million
per company, with a typical investment horizon of four to six years (MIRRI, 2021a).

For startups in need of credit financing, the Slovak Guarantee and Development Bank
(Slovenskd zarucna a rozvojova banka - SZRB) offers specialized loans for young
entrepreneurs, female entrepreneurs, and young farmers. The Microloans Program
(Mikrop6zi¢kovy program), managed by the Slovak Business Agency, provides loans ranging
from €2,500 to €50,000, with repayment periods between six months and four years.
Additionally, SZRB provides bank guarantees to support small and medium-sized enterprises
(SMEs) in securing financial stability and fostering sustainable business growth (MIRRI,
2020).

To further enhance innovation and economic performance, Slovakia has implemented
Inovujme.sk, a national project co-financed by the European Union. This initiative aims to
increase the innovation capacity of the Slovak economy by providing advisory services and
fostering entrepreneurship across various regions. Regional consultation centers have been
established in major cities such as Bratislava, Nitra, Banska Bystrica, Zilina, and Kosice,
where entrepreneurs receive expert guidance on innovation strategies, research, and
development. The project also focuses on raising awareness about innovation through
workshops, conferences, and hackathons. By the end of 2023, over 474 innovation projects
had been supported through seven different funding schemes, with a total reimbursement of
€7.54 million. Some of the notable innovations funded include a biomechanical prosthetic
finger, a "growing" children's bicycle, and a smart patient appointment scheduling system.

Slovakia also encourages startup promotion through educational and competitive initiatives.
The Inovujme.sk project has organized over 280 innovation workshops, engaging 6,540
students in practical sessions on business development and creative problem-solving. The
program has also facilitated hackathons, where participants tackle real-world challenges such
as financial literacy and misinformation. These activities not only enhance entrepreneurial
skills but also help bridge the gap between academia and industry (European Commission,
2023).

Additionally, Slovakia aims to integrate its startup environment into the broader European
innovation network. The Beyond Fragmentation report highlights the need for harmonizing
regulations across the EU, improving access to funding, and increasing talent mobility.
Slovakia’s participation in the Pan-European Startup Framework seeks to streamline
regulatory processes and facilitate cross-border investments. Efforts are also being made to
introduce a Startup Talent Visa Program, which would attract skilled entrepreneurs and
reverse brain drain by incentivizing local talent to remain in Slovakia (MIRRI, 2021b).

Through a combination of government initiatives, EU funding, private investment, and
educational programs, Slovakia continues to strengthen its startup environment. By providing
access to financial resources, innovation support, and international networking opportunities,
the country aims to position itself as a competitive hub for entrepreneurship in Central
Europe. However, challenges such as bureaucratic complexity, fragmented regulations, and
limited venture capital availability remain areas for improvement. Moving forward, enhancing
collaboration between startups, policymakers, and investors will be essential to ensure
sustained growth and innovation in Slovakia’s startup sector.

4.1 Government and Ministries

Slovakia’s government plays a key role in supporting startups and fostering innovation
through various ministries and strategic initiatives. The Ministry of Economy of the Slovak
Republic (MHSR), in coordination with other governmental institutions, has developed a
Concept for Supporting Startups and Developing the Startup Environment in Slovakia, which
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outlines strategic measures to enhance entrepreneurship and innovation. This initiative aligns
with broader economic growth policies at both the national and European levels, ensuring that
Slovakia remains competitive in the global startup landscape. Government efforts to improve
the startup environment in Slovakia have evolved since 2013, when the public sector began
actively engaging in startup support. Prior to that, the startup scene was driven mainly by
private sector initiatives. However, a lack of comprehensive state support mechanisms led
some startups to seek better conditions abroad, particularly in Prague, Budapest, and Warsaw,
contributing to a "brain drain" effect (Ministry of Economy of SR, 2025).

The Ministry of Economy leads most startup-related initiatives, focusing on regulatory
improvements, financial support, and infrastructure development. Key objectives include
reducing administrative barriers for startups, improving access to capital, and strengthening
startup-related services such as mentorship, incubation, and acceleration programs. The
Ministry of Finance plays a complementary role by developing financial mechanisms to help
startups overcome funding challenges, particularly during the critical “Death Valley” phase,
where most startups fail due to insufficient cash flow and investment.

The Ministry of Education, Science, Research, and Sports supports startups through programs
aimed at commercializing research and fostering collaboration between universities and the
private sector. Initiatives focused on technology transfer and research-driven entrepreneurship
are crucial for Slovakia’s long-term competitiveness in innovation-intensive industries.
Additionally, the Ministry of Foreign and European Affairs facilitates international expansion
opportunities by connecting Slovak startups with global markets through trade missions,
international networking programs, and EU-funded initiatives (Ministry of Economy of SR,
2025).

Slovakia's startup support policies are influenced by successful models implemented in other
countries. For example, the United States runs the “Startup New York” program, which offers
10-year tax breaks for businesses. Israel prioritizes tech incubators and venture capital
incentives, matching $6 of public funding for every $1 of private investment. The United
Kingdom and Germany provide tax incentives for angel investors, a crucial component of
early-stage startup financing. Meanwhile, neighboring countries such as the Czech Republic,
Poland, and Hungary have established national programs that actively support startups,
including initiatives focused on international expansion into Silicon Valley.

To strengthen Slovakia’s startup environment, the government has outlined three key strategic
goals. First, creating a favorable business environment by reducing bureaucratic obstacles and
streamlining startup-related regulations. Second, providing comprehensive support services
and infrastructure to help startups grow and scale. Third, addressing the funding gap in the
“Death Valley” phase, ensuring that promising startups receive the financial backing needed
to survive and expand. Additionally, digital economy initiatives such as Open Data and e-
Government play an essential role in enhancing startup activity and economic performance
(Ministry of Economy of SR, 2025).

Slovakia’s government ministries and agencies continue to refine their startup support
framework, aligning policies with European innovation strategies and leveraging EU funding
mechanisms to promote entrepreneurship. The long-term goal is to create a thriving,
innovation-driven economy, where startups can access financial resources, professional
mentorship, and global networking opportunities while benefiting from a favorable regulatory
environment. Moving forward, strengthening public-private collaboration, increasing venture
capital availability, and enhancing international connectivity will be critical for positioning
Slovakia as a regional leader in startup development.

4.2 Agencies and Organizations

The Slovak Business Agency (SBA) plays a key role in fostering the startup environment in
Slovakia by supporting entrepreneurs, facilitating funding opportunities, and organizing
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startup-related events. As the most significant institution focused on small and medium-sized
enterprises (SMEs) in Slovakia, SBA provides advisory services, mentorship, and networking
opportunities for emerging businesses (Slovak Business Agency, 2025).

SBA supports multiple competitions and programs that promote innovation and help startups
gain visibility in the Slovak and European markets. One of the most prestigious startup
competitions in Slovakia is the Business Idea of the Year, held annually in collaboration with
the Association of Young Entrepreneurs of Slovakia and supported by government and
corporate partners. This competition recognizes high-potential business ideas and connects
entrepreneurs with investors and mentors. Another key event, StartupAwards.SK, is an annual
showcase for technology startups in Slovakia. It focuses on celebrating innovation, supporting
creative business ideas, and encouraging technological advancement. The SBA also supports
initiatives like Do You Have an Idea? Present Your Startup, a competition for young
entrepreneurs initiated by the TUKE Startup Center at the Technical University of KoSice.
This initiative aims to help students and aspiring entrepreneurs transform ideas into
commercially viable products or services. On a broader scale, the Pioneers Festival, originally
launched in Vienna in 2009, has grown into a renowned European technology event. Thanks
to SBA’s support, Slovak startups have had the opportunity to present their businesses on an
international stage, gaining increased exposure to investors and media. Within Slovakia, the
Pioneers Bratislava Competition highlights the most promising local startups (SBA Agency,
2024).

In addition to competitions, SBA contributes to knowledge-sharing and networking through
events like Startup Factory Slovakia, a conference bringing together global experts in finance,
investment, and technology. The event features notable speakers such as Alfredo Coppola,
Co-CEO of the US Market Access Center, and Radoslav VaSina from the Innovation and
Technology Fund, who provide valuable insights into startup financing and development.
Another impactful initiative, Startup or Shutdown, is a competitive pitching event where ten
selected startups from Slovakia and the Czech Republic present their business ideas to a panel
of experts, investors, and business managers, offering them a platform for securing funding
and mentorship opportunities.

SBA's involvement in these programs has significantly contributed to the growth of
Slovakia’s startup environment by enabling networking, improving access to funding, and
fostering international collaboration. By partnering with universities, government institutions,
and global investors, SBA ensures that Slovak startups have the necessary resources to scale
and compete on both the European and global levels. Furthermore, SBA actively reduces
entry barriers for startups by providing expert guidance on business model development and
risk management (Slovak Business Agency, 2024). These initiatives are crucial in
strengthening Slovakia’s position in the European innovation landscape and supporting
entrepreneurs in their journey from ideation to market success.

4.3 Financial Support and Grant Schemes

Slovakia has developed a comprehensive financial support system for startups, combining
public funding, private investment, and European Union grant schemes to foster innovation,
economic growth, and technological advancement. Startups in Slovakia can access capital
through venture capital funds, government-backed loans, microloan programs, crowdfunding,
and EU-funded grants, with a particular focus on digital transformation, research and
development (R&D), and early-stage business support.

One of the most significant investment funds supporting Slovak startups is the Venture to
Future Fund (VFF), which recently increased its capital by €15.3 million through the
Recovery and Resilience Plan. This additional investment, provided via Slovak Investment
Holding, extends VFF’s ability to fund startups until 2026 and addresses key market gaps,
particularly in bridge financing. Many Slovak startups struggle to secure funding, especially
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in high-risk sectors, due to the lack of private investors willing to take on early-stage financial
risks. The VFF co-invests with private investors under equal conditions, with investment
amounts ranging from €400,000 to €7 million. The fund prioritizes tech startups with global
potential, having already supported 16 companies, including Photoneo (3D imaging and
robotics), Sensoneo (waste management technology), and Powerful Medical (Al-driven
cardiovascular diagnostics) (Regional Innovation Scheme, 2023).

Beyond private investment funds, Slovakia’s Recovery and Resilience Plan plays a crucial
role in strengthening research, innovation, and startup financing. The Component 9 of the
plan, focused on efficient management and financing of R&D and innovation, provides
extensive financial support to entrepreneurs, research institutions, and small and medium-
sized enterprises (SMEs). In addition, Component 17, known as Digital Slovakia, funds
projects that aim to accelerate the digitalization of businesses and public services.

A key funding mechanism under the Recovery and Resilience Plan is the voucher system,
which includes innovation, patent, and digital vouchers. These financial instruments allow
startups and SMEs to access up to €200,000 over a period of three years for activities such as
R&D collaboration, market expansion, intellectual property protection, and digital process
improvements. The Innovation Voucher fosters cooperation between SMEs, universities, and
private research institutions, covering expenses related to certifications, testing, and market
entry procedures. The Digital Voucher supports companies in implementing tailored IT
solutions, enhancing cybersecurity, e-commerce, and enterprise resource planning (ERP)
systems. The Patent Voucher assists startups in patent filings, intellectual property
management, and legal protections for proprietary technologies.

In addition to vouchers, Slovakia has introduced Fast Grants and Hackathons to support rapid
innovation and problem-solving. These grants are designed to bring together corporations,
startups, researchers, and students to develop and test practical solutions to societal
challenges. The initiative aims to improve the innovation culture, increase the adoption of
digital solutions, and enhance public sector modernization.

Startups in Slovakia can also access loan-based financial support, including the Digital Loan
Program, which provides financing between €10,000 and €200,000 with repayment terms
ranging from 12 to 84 months. This program promotes digital transformation by funding
investments in modernizing IT infrastructure, implementing Al-driven solutions, and
enhancing business cybersecurity. A grant mechanism covering 10-30% of the loan amount is
also available, encouraging further investments by SMEs. For early-stage startups, Slovakia
offers "Early-Stage" Research Grants, providing €100,000 per year for PhD graduates and
young researchers to develop scientific and technological innovations. These grants, awarded
over a period of one to two years, help researchers transition from academic projects to
market-ready solutions, ultimately boosting Slovakia’s competitiveness in cutting-edge
industries ().

The Slovakia Program (2021-2027) represents another significant EU-backed funding
initiative supporting startups, SMEs, and digital transformation projects. The program
allocates over €12 billion across five EU cohesion policy objectives, with priority given to
research, innovation, and advanced technology adoption. One of its key focuses is increasing
the innovation capacity of Slovak businesses by financing intelligent energy systems,
cybersecurity solutions, Al-driven industrial applications, and digital public services. Startups
can also access funding for market expansion, prototyping, and R&D collaboration through
the program’s tailored financial instruments (Innovate Slovakia, 2025).

Beyond government grants and loans, Slovak entrepreneurs can seek funding through private
equity and alternative financing options such as venture capital, crowdfunding, and
specialized investment funds. The Slovak Business Agency (SBA) plays a crucial role in
managing microloan programs, offering loans ranging from €2,500 to €50,000 with
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repayment terms of up to four years. These microloans, available at interest rates between
0.61% and 9.67%, are particularly beneficial for small startups lacking traditional collateral.

Slovakia also actively promotes alternative business financing models, including
crowdfunding and venture capital investment. Crowd-funding platforms such as Kickstarter,
Indiegogo, and Startovac.cz allow startups to raise funds directly from the public without
giving up equity. Meanwhile, venture capital firms such as Neulogy Ventures and Limerock
provide early-stage investments ranging from €50,000 to €2.75 million, focusing on startups
in IT, medical diagnostics, and sustainable energy (Regional Innovation Scheme, 2023).

A recent development in Slovakia’s startup financing landscape is the introduction of the
Simple Joint-Stock Company (JSA) legal structure, designed to facilitate investment in early-
stage companies. This hybrid corporate form combines features of limited liability and joint-
stock companies, making it easier for startups to attract investors while maintaining flexibility
in corporate governance. The JSA model is particularly attractive for startups seeking venture
capital funding and strategic partnerships (OECD, 2021).

Slovakia’s government and financial institutions continue to expand funding opportunities
and refine grant schemes to make startup financing more accessible and efficient. The
combination of state-backed loans, EU-funded grants, private investments, and alternative
financing methods provides Slovak entrepreneurs with a diverse range of capital options to
launch, develop, and scale their businesses. Moving forward, further simplification of
administrative processes, improved coordination between public and private sectors, and
greater integration into European and global investment networks will be essential in
strengthening Slovakia’s position as a startup-friendly country.

5. DISCUSSION

When it comes to discussion of potential solutions or strategies to overcome these barriers,
there are several challenges. The European Union and Slovakia have implemented various
policies and initiatives to foster entrepreneurship, innovation, and economic growth through
startup promotion. While Slovakia, as an EU member state, benefits from European funding
mechanisms and policy frameworks, it also has its own national startup support initiatives
tailored to the country's specific economic and regulatory landscape. This chapter provides a
comparative analysis of the startup promotion policies in Slovakia and the broader EU,
examining key similarities, differences, and areas for improvement.

5.1  Key Similarities in Start-up Promotion

Both Slovakia and the EU share common objectives in startup promotion, focusing on
financial support, regulatory simplification, and fostering an innovation-friendly business
environment. Key similarities include (Gonzalez, 2024):

— Financial Support Mechanisms: Both Slovakia and the EU provide funding opportunities
for startups through grants, venture capital, and public-private partnerships. Slovakia
benefits from EU funding programs such as Horizon Europe, the European Investment
Fund (EIF), and regional development funds that provide access to capital for high-
potential startups.

— Incubators and Accelerators: Slovakia has established business incubators and accelerator
programs that resemble similar EU-wide initiatives, such as the European Startup Nations
Alliance (ESNA). These programs focus on mentorship, networking, and investment
facilitation for emerging entrepreneurs.

— Regulatory Frameworks Supporting Innovation: Both Slovakia and the EU have
recognized the need to streamline administrative processes, reduce bureaucratic barriers,
and create more startup-friendly regulations. For instance, Slovakia's Simple Joint-Stock
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Company (JSA) model aligns with the EU’s efforts to harmonize corporate structures to
attract investors.

— Talent Development and International Networking: Slovakia and the EU both prioritize
talent development through educational programs, startup competitions, and cross-border
collaborations. Slovakia’s Inovujme.sk initiative, which provides educational workshops
and hackathons, aligns with EU-wide talent programs like Erasmus for Young
Entrepreneurs.

5.2  Differences Between Slovakia and the EU

While Slovakia aligns with many EU policies, there are notable differences in funding access,
scalability potential, and the regulatory environment. Slovakia faces a shortage of venture
capital and later-stage funding, which forces many startups to seek investment in larger
European hubs like Berlin, London, or Paris. In contrast, the EU has well-developed venture
capital networks supported by programs such as the European Innovation Council (EIC) and
the Capital Markets Union (CMU), which aim to increase private-sector investment in
startups. Many Slovak startups struggle with complex administrative procedures and slow
company registration processes, which can delay their market entry. In comparison, the EU
has introduced initiatives like the Startup Nations Standard (SNS) to reduce bureaucratic
obstacles and harmonize business regulations, making it easier for startups to operate across
borders. Although Slovakia has a growing startup environment, it lacks the global recognition
and connectivity of established EU startup hubs. Countries like Germany, France, and the
Netherlands provide better access to international investors, research institutions, and high-
growth markets, making them more attractive locations for scaling businesses (Garcia, 2025).

6. CONCLUSION

Based on the analysed and discussed findings we arrived at conclusion that the comparative
analysis of startup promotion policies in Slovakia and the EU highlights both the
opportunities and challenges that define the Slovak startup environment. While Slovakia
benefits from EU funding programs, innovation initiatives, and regulatory frameworks, it
continues to face significant obstacles such as limited venture capital access, bureaucratic
hurdles, and talent migration.

The paper concludes that successful EU startup environments - such as those in Germany,
France, and the Netherlands—offer stronger financial backing, more mature venture capital
markets, and streamlined regulatory processes. To remain competitive, Slovakia must adopt
best practices from leading European startup hubs, ensuring easier market entry, increased
funding opportunities, and a supportive innovation culture.

The following key recommendations can help strengthen Slovakia’s startup environment:

— Expanding access to venture capital and late-stage funding through public-private
investment incentives.

— Simplifying administrative processes to enable startups to operate efficiently and scale
faster.

— Developing stronger international networks by partnering with European accelerators and
investors.

— Enhancing talent retention by offering more attractive startup incentives and support
programs.

To sum up, by implementing these measures, Slovakia can position itself as a regional leader
in innovation and entrepreneurship, benefiting both local startups and the broader European
startup environment. Furthermore, this paper has meticulously identified the primary

73



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

obstacles and needs for the implementation of startup promotion enhancement policies in
Slovakia. These encompass the imperative for investment in technology, digital inclusion,
sensitive data management, and strengthened public-private collaboration. The key
recommendations put forth, including technological standardization and the implementation
of specific programs to bridge the digital divide, are pivotal in ensuring equitable access to
smart solutions.
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CHALLENGES IN HUMAN RESOURCE MANAGEMENT IN
AGRICULTURAL SMES IN THE ERA OF DIGITALIZATION

Katarina KRALOVA'?

Abstract: The aim of the paper is to outline possible challenges in the field of human resource
management in Slovak small and medium-sized agricultural enterprises under the influence of
digitalization, the onset of which was significantly accelerated due to the COVID-19 pandemic, which
brought a number of solutions supporting the process of digitalization of business. Our study is based
on data collected from a wide range of official sources in conjunction with research work that
examined aspects of cooperation between agricultural and food SMEs during 2023, where part of the
questionnaire survey also focused on the issue of digitalization of agricultural enterprises and its
impact on the workforce. The result of the questionnaire survey was that SMEs are not yet considering
a more massive implementation of digital and technologies, and thus employees do not feel increased
pressure due to concerns about job loss.

Key words: digitalization, human resources, small and medium-sized enterprises, agriculture

JEL Classification: J21, L26, O13, O32

1. INTRODUCTION

A well-motivated workforce with the necessary knowledge and skills plays a fundamental
role in the economic development of a country and its competitiveness. Even today,
agriculture still remains a fundamental element in ensuring the food security of the country
and various sustainable development goals. Despite its importance, agriculture is currently
facing many challenges, against the backdrop of the industrialization era, such as the social
devaluation of agriculture and rural life, which reduces the interest in engaging in agricultural
activities. All this results in high costs for farm owners. The COVID-19 pandemic has
seriously affected the functioning of businesses due to lockdowns, mobility restrictions and
requirements to maintain personal distance. This has accelerated the change in the production
models of SMEs and has also accelerated the process of digitalization. Since then, digital
skills have become a basic requirement for human resources and working from home has
become a common way of operating in many businesses (Mari-Dell’Olmo et al., 2021). The
pandemic has highlighted the importance of digital resources for the country’s economy
(networks, connectivity, data exchange, artificial intelligence, etc.). One of the few positive
economic effects of the pandemic has been the increased awareness of the importance of
digitalization by SMEs (Gavrila Gavrila & de Lucas Ancillo, 2021). Digitalization is broadly
defined as the transition to technologies that are based on the fourth industrial revolution
(Abdulai, 2022). These include the Internet of Things, artificial intelligence, cyber-physical
systems, virtual reality and augmented reality, as well as some mobile technologies, devices
and others. The application of digital technologies in agriculture can increase the performance
of agricultural enterprises by strengthening sustainability, productivity and resilience, in
particular through IoT technologies, sensors, data analytics (e.g. based on artificial
intelligence) and decision support systems, leading to better tailored and more accurate
agricultural operations. (Digitalisation of the European agricultural sector | Shaping Europe’s
digital future, 2024). Digitalisation brings many benefits. It affects the efficiency, quality and
stability of the processes implemented, thus achieving a higher quality level. It also allows for
better control over operational activities and the effects of these activities. Digitalisation of
SMEs is a means of achieving more flexible and competitive production, which is adapted to
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the modern reality of the emerging digital world, based on the use of new technologies aimed
at radically improving production and increasing the expansiveness of the enterprise (Brozzi
et al., 2021). The following table 1, prepared on the basis of EU material, also points out the
benefits and challenges that digitalisation of SMEs in agriculture brings.

Table 1: Benefits and challenges of digitalization in agriculture

Benefits and challenges of digitalization in agriculture

Benefits Challenges
e Better animal welfare e Lack of information
e Improved working conditions e Lack of skills
e Increased transparency e Digital divide
e Increased competitiveness e Lack of cost-effectiveness
¢ Production optimization e Mistrust and concerns about data
protection and ownership
e Interoperability gaps

Source: based on data from the material Digitizing the European agricultural sector (Digitizing the European
agricultural sector | Shaping Europe’s digital future, 2024)

The digitization of SMEs in agriculture is undoubtedly important and also a great contribution
to the more efficient and competitive functioning of these enterprises, but it also has its
shortcomings. In particular, the lack of human resources in SMEs, lack of financing,
insufficient planning and control, as well as training and adaptation of information systems
(Amaral & Pecas, 2021; Eller et al., 2020). The application of new technologies in the
workplace in SMEs requires a higher level of digital skills from current employees and, at the
same time, the recruitment of new employees with higher digital literacy. This can lead to
digital inequality in the market (Buhr, 2017), as the workforce, depending on origin, gender or
age, may not always have the same opportunities to increase their digital literacy (Mari-
Dell’Olmo et al., 2021). This inequality is particularly pronounced for jobs in primary sectors
(this work is often performed by vulnerable people with low levels of education or
immigrants), which are gradually being fully integrated into the digitalization process (Zheng
& Walsham, 2021). Therefore, it can be stated that the process of digitalization not only in
agricultural SMEs affects job opportunities (Prince et al., 2022). In OECD countries, where
the level of mechanization and digitalization of agriculture is most advanced, employment in
agriculture has fallen sharply in recent decades to only 4.4 percent of total employment (in
Slovak that is 2.4% of total employment) (World Bank Open Data, n.d.). Nevertheless,
agricultural employment is still important for rural economies and their development.
Furthermore, even though total agricultural employment has decreased, the agricultural
workforce remains key to agricultural production and food supply (Prause, 2021). Many
scientific studies and public debates on digital agriculture have discussed the potential
benefits as well as threats of digital technologies for the productivity and sustainability of
production processes in agricultural enterprises (Rotz et al., 2019; Wolfert et al., 2017), but
almost no attention has been paid to the social impacts (Rose et al., 2021). Few existing
studies discuss the potential benefits or losses of agricultural employment due to
digitalization. In general, these studies suggest that digital technologies could contribute to the
creation of new high-skilled jobs in agriculture, while also displacing some forms of low-
skilled migrant labor (Christiaensen et al., 2020).
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2. PROBLEM FORMULATION AND METHODOLOGY

In our research, after selecting the research topic, we continued with the study of relevant
articles, followed by the analysis and synthesis of various literary sources. Based on a
systematic review and study of the available literature, we asked ourselves the following
questions:

* The challenges faced by SMEs in the development of digitalization in agriculture are the
lack of financial resources, the cost of introducing new digital technologies in enterprises
(Amaral & Pecas, 2021; Eller et al., 2020). Therefore, we were interested in whether SMEs
consider investments in digitalization as their priority in business, or whether they also
include investments in the digitalization of processes in their enterprise in their financial
plans.

» The benefits that digitalization brings to enterprises, such as increased competitiveness,
transparency, or optimization of production processes (Shaping Europe’s digital future, 2024),
can significantly positively affect the functioning and operation of enterprises. Therefore, we
were interested in whether the company has a digital vision, whether it is dedicated to
introducing digital trends in the company and whether it also has employees who are
dedicated to implementing digitalization in the company.

» Some studies suggest that digital technologies in agriculture could contribute to the creation
of new highly skilled jobs in agriculture and at the same time displace some forms of low-
skilled labor (Christiaensen et al., 2020), so we were interested in whether employees are not
worried about their jobs.

Then, we surveyed a sample of randomly selected SMEs with a questionnaire survey to find
out their attitudes and experiences with digitalization in their companies. The questionnaire
survey was conducted in 2023. The questionnaire was distributed online to SME owners in
the agricultural sector via www.survio.com. The sampling technique used was random. The
number of completed questionnaires in this study was 171. SME owners and managers were
asked polytomous questions, closed questions with multiple-choice answers. Subsequently,
the scales were evaluated as percentages.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

Through a questionnaire survey, we found that up to 52.05% of the surveyed companies in
our sample consider insufficient financial security to be an obstacle to the use of digitalization
in business processes. According to the surveyed companies, the second problem in
implementing digitalization in a company is the time aspect, the high busyness of
entrepreneurs and managers. The third and also very significant problem is the lack of
qualified labor. Up to 25.73% of the surveyed companies responded that they do not have
access to a workforce that would have the necessary digital knowledge and skills and at the
same time was willing to work in an agricultural company.

Table 2: Evaluation of polytomous questions from the questionnaire survey

strongly neither agree disagree,
question agree, agree | nor disagree strongly
disagree
Inv;stment.s in digitalization are part of our 23.98 % 28.65% 47.37%
business priorities.
Our bus%ness has a digital transformation vision 27.49% 26.9% 45.61%
because it needs new markets.
In 'the company, s§le'cted employees are dedicated 17.54% 21.05% 61.41 %
to implementing digital processes.
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In the company, we strive to use digitalization at 25.15% 33.33% 41.52%
all levels of management.

Investme’nts in dlglta.lhz.a.tlon are part of our 23.98% 28.65% 47.37%
company's business priorities.

Source: own processing based on a questionnaire survey

The questionnaire survey also revealed that companies do not consider investments in
digitalization as their priority. Although the implementation of digital technologies can save
operating costs in the company in the long term, they do not consider using them. There may
be several reasons for this. This may be due to the high financial cost of acquiring the
technologies, the lack of a workforce with the necessary skills, technical problems associated
with the use of digital technologies, or lack of trust. Of course, this also relates to the answer
to the next question: whether the company has a digital vision, whether it is dedicated to
introducing digital trends in the company, and whether it also has employees who are
dedicated to implementing digitalization in the company. Based on the answers, it is clear that
companies have not yet developed digital visions and are not actively implementing digital
technologies into production processes.

Table 3: Evaluation of polytomous questions from the questionnaire survey

strongly | neither agree disagree,
question agree, nor disagree strongly
agree disagree
We use dlgltall tools in the company to manage 20.82% 23.39% 46,79%
knowledge and improve employee skills.
Robotization and digitalization will not affect the
jobs of our employees, because their job content o 0 o
cannot be fully replaced by digitalization and 46,79% 14,61% 38,60%
robotization.
If we 1ntr0du§:e robotization of some types of 26.32% 23.39% 50.29%
activities, we will have to lay off some employees.
Employees' express support for the digital 28.66% 29.82% 41,52%
transformation of our company.
Our empl'oyees are able to us'e’dlgltal tools for 29.82% 33.33% 36.85%
collaboration and remote connectivity.

Source: own processing based on a questionnaire survey

The last part of the survey was devoted to employees and their possible concerns about job
loss due to the application of robotization and digitalization in the company. The survey
clearly showed that they are not afraid of dismissal and job loss. Employees in the companies
that were involved in the survey do not support digital transformation. This may be due to the
fact that they are not sufficiently informed, do not understand the essence and importance of
these processes, or it may be concern and fear of new things, etc. It may also be related to the
structure and age of employees in the companies. The average age of employees in agriculture
in the Slovak Republic is 46.3 years. The average age of men is 45.2 years and that of women
is 48.7 years (Green Report of the Ministry of Agriculture and Rural Development of the
Slovak Republic, 2024). This is a generation of employees that largely lacks digital
knowledge and skills. What are the challenges in human resource management in SMEs in
agriculture against the backdrop of digitalization? There is certainly a need for a digital
workforce with new skills needed to use digital technologies. That is, to train and educate
your employees. Given the average age of employees (Green Report 2024), acquiring such
new skills may be more challenging for the older generation of farmers and workers than for
the technically savvy younger generation, and this may cause fragmentation of the agricultural
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workforce within the enterprise. The ability or lack of ability to use digital tools and learn
digital skills may widen the gap between the older generation of farmers, employees and the
younger generation. The implementation of digital devices in the enterprise may lead to
increased competition among workers and contribute to the fragmentation of workers by age
(Prause, 2021), possibly by gender, and thus increase gender inequality. Another challenge is
to increase the attractiveness of agricultural activity for the younger generation, attracting
young and educated workers. Digitalization and the growth of technology and innovation in
the agricultural sector can help this. It is also an opportunity to increase the participation of
women in agricultural activities. The presence of young people will also support generational
change, greater ability to adapt to change, as well as greater openness to innovation and
technological inclusion. Another challenge for human resource management is also increasing
the qualifications and skills of personnel workers themselves, who, in order to actively
support the application of new technologies in the company, will have to increase their own
level of digital skills. Because digitalization makes it possible to make work easier for human
resource management today, e.g. increase work efficiency, reduce administration and costs,
provide relevant personnel data in real time, which will allow them to better decide on current
needs, or network employees within the organization.

4. CONCLUSION

It is clear that digital technologies such as artificial intelligence, cloud and edge computing,
satellite-based services, robotics, drones, blockchain, the Internet of Things, 4G and 5G
internet services and digital transport have the potential to increase the efficiency of
agriculture, achieve greater sustainability, improve the quality of life in rural areas and ensure
food production. However, this also requires changing the human resource factors of people
involved in the agricultural sector to facilitate the use of these digital technologies, and this is
the task of human resource management in the enterprise. It is necessary to adapt the
processes of education, onboarding, offboarding, motivating and rewarding employees,
searching for talents in the labor market, improving the employer image, etc. to the new needs
of the digital era in agriculture.
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MLADI CLUDIA V SITUACII NEET V TRENCIANSKOM KRAJI
YOUNG PEOPLE NEET IN THE TRENCIN REGION

Jana MASAROV A"

Abstrakt: Ludské zdroje su jednym z nevyhnutnych predpokladov dosahovania ekonomického rastu
Statov a regionov. Ich nevyuzivanie je spojené s nevyuzivanim ludského potencialu, a tym mrhanim
vzacnych zdrojov. Jednou z rizikovych skupin na trhu prdace su mladi ludia, osobitne ti, ktori nie st
zamestnani, ani nestuduji, ani sa nezucastiiuju odbornej pripravy (NEET). Ich neschopnost zaradit sa
véas na trh prdce a najst si vyhovujice uplatnenie moze sposobit’ ich chudobu, socidlne vylucenie i
zdravotné problémy, pricom negativa tohto javu sa prejavuju aj na celospolocenskej tirovni. Skumanie
poctu a Struktury uvedenej skupiny mladych ludi je klucové pre sprdavne nastavenie vhodnych
nastrojov na zmiernenie tohto nepriaznivého javu. Cielom prispevku je preskumat pocetnost mladych
ludi v situacii NEET v Trencianskom kraji a zhodnotit rozdiely v jednotlivych okresoch Trencianskeho
kraja, na zaklade udajov zo Scitania 2021.

Krucové slova: NEET, nezamestnany, osoba v domdcnosti, podiel NEET

Abstract: Human resources are one of the indispensable prerequisites for achieving economic growth
of states and regions. Their underuse is associated with underuse of human potential, and thus a waste
of precious resources. One of the risk groups on the labour market are young people, especially those
who are not employed, not in education, not in training (NEET). Their inability to enter the labour
market in time and find a suitable job can cause them poverty, social exclusion and health problems,
while the negative effects of this phenomenon are also reflected at the societal level. Examining the
number and structure of the group of young people is key to correctly setting appropriate tools to
mitigate this adverse phenomenon. The aim of the paper is to examine the number of young NEETs in
the Trencin Region and to evaluate the differences in individual districts of the Trencin Region, based
on data from the 2021 Census.

Key words: NEET, NEET rate, person in household, unemployed

JEL Classification: £E24, J24, R23

1. UVOD

Mladi ludia predstavuju dolezity zdroj sudasnej a budicej pracovnej sily (Sipikal,
Némethova, 2023) a tvoria Specifickll skupinu obyvatel'stva, s ktorou su spojené podmienky
strednodobého a dlhodobého socidlno-ekonomického vyvoja spolo€nosti. Ako uvadzaja
Avanesian et al. (2024), pri prechode do dospelosti sa mladi 'udia stretavaju s problémom pri
hl'adani slusnej prace zodpovedajucej ich dosiahnutému vzdelaniu. Kym cast’ mladych l'udi si
najde vhodné zamestnanie, pri ktorom maximalne vyuZiva svoj l'udsky kapital, ind cast
mladych l'udi zacina pracovat’ v zamestnaniach, ktoré nedosahuji ich kariérne ocakavania.
Okrem toho su tu aj mladi l'udia, ktori uz neStudujt ani si nerozvijaji odborné zrucnosti a st
neuspesni na trhu prace.

Posledna uvadzand skupina mladych l'udi, t.j. mladi l'udia v situdcii NEET, predstavuju
nevyuzity potencial, aktivizacii ktorého je potrebné venovat’ dostato¢nli pozornost’. Ked’Ze ide
o Specificku, velmi heterogénnu skupinu, z ktorej podstatna Cast’ nie je ani registrovana na
uradoch prace, stava sa pre verejné organy tazko dosiahnutelnd (Assmann et al., 2021).
Pritom spolahlivé analyzy stavu a Struktury poctu mladych Tudi v situacii NEET st
nevyhnutné pre stanovenie vhodnej stratégie pre rieSenie nepriaznivej situacie tychto mladych

13 Ing., PhD., TrencCianska univerzita Alexandra Dubceka v Trenéine, Fakulta socialno-ekonomickych
vztahov, Studentska 3, Trenc¢in, 911 50, Slovensko, e-mail: jana.masarova@tnuni.sk
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I'udi. NajcastejSie pouzivany ukazovatel - miera NEET ukazuje efektivnost’ prechodu
mladych l'udi zo $tadia do zamestnania a ich wc€ast na socidlno-ekonomickom Zivote
(Avanesian et al., 2024).

V odbornej literature sa stretdvame s viacerymi Studiami o mladych I'ud’och v situdcii NEET
na narodnej urovni, avSak podrobné regiondlne analyzy o pocte a Struktire mladych l'udi v
situacii NEET nie st dostato¢né. Cielom tohto prispevku je preto preskimat’ pocetnost’
mladych TI'udi v situacii NEET v Trencianskom kraji a zhodnotit’ rozdiely v jednotlivych
okresoch Trencianskeho kraja. Vychodiskom st udaje zo Scitania obyvatel'ov, domov a bytov
z roku 2021.

2. TEORETICKE VYCHODISKA

Mladi l'udia, ktori uz nie su sucastou vzdelavacieho systému, ale nie s ani sucastou trhu
prace, sa oznacuju ako mladi l'udia v situacii NEET (ani vo vzdelavani, v zamestnani alebo
odbornej priprave).

Spociatku sa koncept NEET pouzival len pre uzko definovant vekova skupinu mladych l'udi
vo veku 16-18 rokov, no neskor sa rozsiril na d’al§ie vekové skupiny, ¢o viedlo k narastajice;j
heterogenite skupiny NEET (Furlong, 2006).

Ako uvadzaju Pacelli et al. (2023), kategoria NEET zahfna Siroku $kalu zranite'nych skupin
mladeze, od nezamestnanych, cez ekonomicky neaktivnych, k odradenym pracovnikom, ale
zahfna aj tych, ktori su v tzv. prechodnom obdobi, napr. medzi Skolou a d’al§im vzdelavanim,
medzi do¢asnymi zmluvami, medzi Skolou a zamestnanim, ale aj tych, ktori nie si zamestnani
ani nesStuduju, pretoze sa staraju o svojich pribuznych. Napriek vyssie uvedenej Sirokej Skale
osdb, ktoré kategoria NEET zahtfiia, Furlong (2006) konstatuje, Ze skupina oséb NEET
nezahfiia osoby, ktoré su v neistom alebo slabo platenom zamestnani alebo su zapojeni do
kratkodobych vzdelavacich programov.

Do6vody, pre ktoré sa mladi ludia ocitna v kategérii NEET, moZno kategorizovat’ do
viacerych skupin. Warburton et al. (2024) uvadza, Ze hlavné faktory neexistencie
zamestnania, vzdelavania alebo odbornej pripravy st spojené so zlym zdravotnym stavom a
socialnym vylucenim. Assamann et al. (2021) medzi zékladné dovody uvadzaji najmi
individualne charakteristiky: nizke vzdelanie, predCasné¢ ukoncenie Skolskej dochadzky,
osamelé rodiovstvo, zdravotné postihnutie, ale tieZ bydlisko v odl'ahlej oblasti, prip. Statat
migranta. Za kl'uCovy faktor povazuji rodinné zdzemie, ¢o vysvetluja tym, Ze ak rodicia
mladych l'udi tieZ zaZili nezamestnanost’, alebo maju nizku troven vzdelania, st chudobni
alebo boli rozvedeni, ich deti maju tiez vysSie riziko, ze sa stanu osobami v situdcii NEET. K
tomuto nazoru sa priklanaju aj Quinlan-Davidson et al. (2024), ktori dopinaji faktory ako
nizke sebavedomie, neisté byvanie a mladé rodicovstvo. Maynou et al. (2022) medzi klI'ai¢ové
faktory, ktoré vedu k situdcii NEET, zarad'uju rodovu diskriminaciu, nizke mzdy, neisté
pracovné miesta, pretrvavajicu nezamestnanost’, zranite'nost’ vo¢i vplyvom financnej krizy,
neefektivny prechod zo Skoly do zamestnania, ¢i nedostatocni odbornii pripravu na
pracovisku.

Rahmani et al. (2023) kategorizovali rizikové faktory situdcie NEET do O6smich hlavnych
skupin: individudlne charakteristiky, vzdelanie a Skola, praca, zdravie, zavislost, socialne
faktory, rodina a prostredie. Z ich vyskumu vyplynulo, Ze najméd vzdelanie a rodinné
podmienky maju zasadny vplyv na mladych T'udi v situdcii NEET. Za najkritickejSie
ukazovatele povazuju Groven vzdelania, pracovné skusenosti a zrucnosti, fyzické a dusevné
zdravie, rodinny stav, chudobu a socidlne nerovnosti, zivotnu situdciu, prijem rodiov a
postavenie v zamestnani.

Dolezitost’ skimania heterogénneho pohl'adu na mladych l'udi v situacii NEET vzhl'adom na
pohlavie, miesto bydliska, typ intervencie, dostupni finanéni podporu ¢i zdravotné
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postihnutie prezentuji vo svojom vyskume aj Paabort et al. (2023). Uvadzaja, ze mladi 'udia
v situdcii NEET maju zvycCajne sklsenost s nezamestnanostou, viac nezamestnanych
priatel'ov ako ini mladi I'udia a pochddzaju z rodin s obmedzenymi finanénymi prilezitost'ami,
pricom ich rodi¢ia maji zvicsa nizku Groven vzdelania. Osobitne takejto situdcii Celia zeny,
pretoze Casto preberaji klIiCova ulohu opatrovatel'ov rodiny a pribuznych. S uvedenym
sthlasia aj Veldman et al. (2024), ktori konstatuju, Ze Zeny s nizkym dosiahnutym vzdelanim,
nizkym socidlno-ekonomickym zadzemim rodiCov, niekol’kymi negativnymi Zzivotnymi
udalostami a problémami dusevného zdravia su najcastejSie postihnuté situdciou NEET.

Vyskum v oblasti mladych l'udi v situacii NEET sa zameriava jednak na vys$Sie uvedené
pri¢iny vzniku NEET, ale tiez na Struktiru skupiny NEET, rozdiely medzi $tdtmi ¢i v rdmci
Statov, alebo na vplyv réznych externych faktorov na uroven NEET.

Vo svojej Studii Norvell Gustavsson et al. (2024) skimali vplyv pandémie COVID-19 na
trovet NEET vo Svédsku, pricom konstatuju jej zhorSenie podas pandémie. Petrescu et al.
(2024) zasa analyzovali vplyv hospodarskej a finanénej krizy, ktora zasiahla $taty EU od roku
2008, na situacii mladych nezamestnanych. Uvadzaja, Ze krizy zvédcSa postihuju tych, ktori st
na trhu prace novi.

Assamann et al. (2021) skiimali rozdiely v $truktire NEET v &lenskych $tatoch EU. Zistili, ze
vel'ky pocet mladych I'udi s opatrovatel'skymi povinnostami sa nachadza v krajinach s
nedostatkom sluzieb suvisiacich s rodinou v spojeni so slabou formalizovanou dlhodobou
starostlivostou, ako je to vdcSinou v krajinach strednej a vychodnej Eurdpy. Naproti tomu
vysoka miera NEET so zdravotnym postihnutim prevlada najmé v krajinach severnej Europy,
kde existuju velkorysé a neefektivne systémy davok pre osoby so zdravotnym postihnutim,
ktoré vytvaraju falosné stimuly, aby zostali mimo trhu prace. Napokon, vysoky podiel
nezamestnanych a odradenych mladych NEET sa nachadza v krajinach najviac zasiahnutych
krizou a s vysokou nepruznost'ou trhu prace, nizkou odbornou Specifickost'ou a nedostatkom
aktivnych politik trhu prace, ako je to v krajinach juznej a niektorych krajin strednej a
vychodnej Eurdpy.

V ramci svojho vyskumu sa Warburton et al. (2024) zamerali na skiimanie toho, ¢i opatrenia v
oblasti Skolskej pripravenosti v Anglicku vplyvaji na troven NEET. Zistili, Ze vicSina
mladych Tl'udi, ktori neboli pripraveni na Skolu, sa neskor dostali do situdcie NEET. Z toho
vyplyva, Ze rizikové faktory NEET sa vyskytuji uz v ranom veku. Preto opatrenia v oblasti
pripravenosti na Skolu by sa mohli pouzit ako vcasné indikatory rizika dlhodobych
problémov fyzického a duSevného zdravia spojenych s NEET.

Kleif (2020) upozorniuje na dolezitost rieSenia problému NEET z dlhodobého hladiska.
Uvéadza, Ze namiesto skiimania jednotlivych epizéd nezamestnanosti a necinnosti je
nevyhnutné zvazit', ako takéto epizody zapadaji do dlhodobej kariéry na trhu prace.

Vztah medzi zamestnaneckymi podmienkami mladych dospelych (vritane NEET) a
subjektivnou pohodou v podmienkach Talianska skumali Felaco a Parola (2022).
Predpokladali, ze mladi l'udia v situdcii NEET s vidcSou pravdepodobnostou maji nizsiu
subjektivhu pohodu. Zistili, Ze orientdcia na budicnost zohrava doélezitd ulohu v
psychologickom procese, ktory vedie k zmierfiovaniu negativnych vplyvov medzi stavom
nezamestnanosti a blahobytom.

Nevyhnutnost' skimania a rieSenia problematiky mladych l'udi v situacii NEET vyplyva z
vysSie uvedenych faktorov, pricom na tato skupinu l'udi osobitne nebezpecné su socialno-
ekonomické dopady spojené so socidlnym vylucenim a chudobou, ale tiez zdravotné a
psychologické dopady, ktoré moézu viest k zvySenému stresu, depresii a inym zdravotnym
problémom. V pripade, Ze sa mladi I'udia nedokdZzu v€as zaradit' na trh price a najst’ si
vyhovujlice uplatnenie, moéze to mat negativhe dopady nielen na nich (napr. hrozba
celozivotného socialneho vylidenia), ale aj na spolocnost’ (Sipikal, Némethova, 2023). Na
spoloCenskej trovni vysoky pocet NEET dlhodobo poskodzuje hospodarstvo tym, Ze ho
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vystavuje riziku nedostatku I'udskych zdrojov a vytvéra tlak na systémy socidlnej ochrany
(Ralston et al. 2022).

Mladi l'udia v situacii NEET sa tak stavaju globalnym problémom, a preto sa problematika
mladych l'udi a ich zaclenenia do pracovného zivota dostava aj do pozornosti jednotlivych
politik v rdmci EU, a Coraz vécsia pozornost’ sa jej venuje aj na Slovensku.

3. CIEL A METODOLOGIA

Vzhl'adom na dolezitost’ skimania a hodnotenia situacie v oblasti mladych I'udi NEET je
cielom tohto prispevku preskimat’ poc¢etnost’ mladych I'udi v situacii NEET v Tren¢ianskom
kraji a zhodnotit’ rozdiely v jednotlivych okresoch Trencianskeho kraja. V ramci vyskumu
sme sa zamerali na mladych l'udi vo veku 15-29 rokov, pricom v rdmci tejto vekovej skupiny
sme osobitne hodnotili vekové skupiny 15-19, 20-24 a 25-29 rokov.

V nasom vyskume sme si stanovili tieto vyskumné otdzky:

1. Ktoré faktory st v odbornej literature uvadzané ako najcastejSie priciny, preco sa mladi
l'udia dostavaju do situacie NEET?

2. Aké st rozdiely v trovni mladych I'udi v situacii NEET v okresoch Trencianskeho kraja?

Pri spracovani prispevku sme vychadzali zo Statistickych tdajov dostupnych vo verejnych
databazach a z udajov poskytnutych na poziadanie. Pri zistovani vyvoja a aktualneho poctu
mladych T'udi v okresoch Trenéianskeho kraja bola vyuzita databaza DataCUBE Statistického
tiradu SR. Dalej boli vyuzité iidaje zo Sé&itania obyvatelov, domov a bytov 2021, ktoré su
dostupné na stranke www.scitanie.sk, v ¢asti Obyvatelia — Roz8irené vysledky. Ked'Ze nie
vSetky udaje zistené v Sc¢itani su vol'ne dostupné v ¢leneni podl'a nami skimanych vekovych
skupin, resp. podla okresov, poziadali sme o poskytnutie detailnejsich udajov. Udaje zo
Sc¢itania boli najviac prinosné pre spracovanie detailnej analyzy mladych T'udi v situdcii
NEET, pretoze v danej Struktire sa zistovania nerobia na ro¢nej baze, iba v rdmci s€itani
obyvatel'ov. Z toho dovodu su tieto tdaje uvadzané k 1.1.2021.

Na spracovanie Udajov a vyhodnotenie cielovych ukazovatelov boli pouzité zakladné
Statistické metody:

. Vypocet percentudlneho podielu: Percentualny podiel jednotlivych skupin NEET,
resp. vekovych skupin bol vypocitany ako pomer poctu oséb v danej kategorii k celkovému
po¢tu o0sob, vynasobeny 100. Tento vypocet umoznil porovnat' relativne zastipenie
jednotlivych skupin v rdmci NEET, resp. populacie.

. Vypocet miery NEET: Miera NEET bola stanovena ako podiel mladych I'udi vo veku
15-29 rokov, ktori nie st zamestnani, nevzdelavaji sa ani sa nezucastituju odbornej pripravy,
na celkovom pocte mladych l'udi v danej vekovej skupine.

Okrem toho bola vyuzitd metdoda komparacie na porovnanie urovne NEET v okresoch
Trencianskeho kraja a metdda syntézy na uskutocnenie zhrnutia a formulovanie zéverov.

4. VYSLEDKY

TrencCiansky kraj patri medzi ekonomicky vyspelejSie regiony Slovenska, no napriek tomu ma
problémy s udrzanim mladych I'udi v regione. Demograficky vyvoj, blizkost’ §tadia v Ceskej
republike, lepsie socialno-ekonomické podmienky v inych $tatoch EU a dalsie faktory
sposobuju pokles poctu mladych l'udi v kraji. Dlhodoby trend vyvoja poctu obyvatelov
Trencianskeho kraja ukazuje mierny pokles, z 610 135 osdb v roku 1996 na 568 102 os6b v
roku 2023, ¢o predstavuje pokles o 6,89%. Pocet mladych l'udi sa vSak znizuje ovela
vyraznejsie, ked’ v roku 1996 bolo v Tren¢ianskom kraji celkom 146 685 mladych l'udi vo
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veku 15-29 rokov, av§ak v roku 2023 ich bolo uz iba 80 001, t.j. pokles o viac ako 45%. Z
uveden¢ho dévodu aj vyrazne klesa podiel mladych l'udi na celkovom pocte obyvatel'ov kraja,
ato z25,10% v roku 2002 na 14,08% v roku 2023 (Statisticky urad SR, 2024).

Okrem vyrazného poklesu poctu mladych I'udi v Tren¢ianskom kraji je d’al§im zavaznym
problémom uplatnitelnost’ mladych I'udi na trhu prace. Specifickou skupinou st mladi F'udia v
situdcii NEET. Analyzu mladych l'udi v situacii NEET budeme uskutociiovat’ na zdklade
udajov zo Scitania obyvatelov, domov a bytov 2021. Vychodiskom pre skiimanie Struktiry
mladych l'udi v situdcii NEET je celkova Struktara mladych I'udi podl'a ekonomickej aktivity
k datumu scitania, t.j. k 1.1.2021 (tabul’ka 1).

Tabulka 1: Struktira mladych Pudi v Trenéianskom kraji podPa ekonomickej aktivity k

1.1.2021)
15-19 20-24 25-29 ig?;l; podiel na cz:(}/lz;)vom pocte

Ekonomicka aktivita rokov rokov rokov rokov
ziak zékladnej §koly 2365 2365 2,67
ziak strednej Skoly 17648 620 22 18290 20,68
Student vysokej Skoly 996 7330 1069 9395 10,62
nezamestnany 387 1666 2083 4136 4,68
osoba na materskej dovolenke 1 141 671 813 0,92
osoba na rodi¢ovskej dovolenke 2 218 1059 1279 1,45
osoba v domacnosti 720 3155 3632 7507 8,49
dochodca 80 466 578 1124 1,27
pracujuci (okrem déchodcov) 1063 13526 25922 40511 45,80
pracujuci déchodca 7 114 376 497 0,56
prijemca kapitalovych prijmov 14 37 51 0,06
doverné 45 86 79 210 0,24
iné 7 59 106 172 0,19
nezistené 896 539 676 2111 2,39
Spolu 24217 27934 36310 88461

Zdroj: SODB (2021), vlastné spracovanie, vlastné prepocty

Spomedzi 88461 mladych l'udi vo veku 15-29 rokov v Tren¢ianskom kraji takmer polovica
bola v okamihu scitania pracujuca (46,36%), viac ako 30% Studovalo na strednych a
vysokych skolach. Nezamestnanych bolo 4,68% a v domécnosti 8,49%.

V naSej d’alSej analyze sa uz budeme venovat’ konkrétne mladym l'ud’om v situacii NEET,
pricom tato skupinu skimame zo SirSiecho hl'adiska, kedy za osoby v situdcii NEET
povazujeme tieto skupiny: nezamestnani, nepracujuci dochodcovia (t.j. osoby so zdravotnym
znevyhodnenim), osoby na materskej a rodicovskej dovolenke, osoby v domacnosti a
poberatelia kapitalovych prijmov. Na zéklade udajov zo SODB 2021 bolo v Trencianskom
kraji zistenych celkom 14910 mladych I'udi vo veku 15-29 v situacii NEET, z toho 9979 zien
(66,93%) a 4931 muzov (33,07%). Pocet NEET v jednotlivych okresoch zavisi od poctu
obyvatel'ov okresu. Pocet a Struktira mladych I'udi v situacii NEET vo veku 15-29 rokov v
jednotlivych okresoch Trencianskeho kraja k okamihu s¢itania je obsahom tabul’ky 2.

Tabulka 2: Nazov tabul’ky (Times New Roman, 11pt, Hrubé pismo, zarovnané vPavo)

osoba na osoba na osoba v prijemca
okres nezamestnany | dochodca | materskej | rodiCovskej , . | kapitalovych | Spolu
domacnosti .-
dovolenke | dovolenke prijmov
Banovee nad 262 60 42 73 478 4 919
Bebravou
Ilava 348 105 83 121 687 1 1 345
Myjava 160 62 32 63 331 2 650
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Nové Mesto 372 130 98 122 818 10 1550
nad Vdhom

Partizénske 357 83 49 95 620 1 1205
Plchoy 284 88 80 127 614 2 1195
Povazska 484 127 113 160 730 5 1619
Bystrica

Prievidza 1283 290 148 268 1733 14 3736
Trendin 586 179 168 250 1496 12 2691
E::Jf‘c‘a“s"y 4136 1124 813 1279 7507 51 14910

Zdroj: SODB 2021, vlastné spracovanie

V Scitani obyvatel'ov, domov a bytov v roku 2021 az 7507 oso6b vo veku 15-29 rokov v
Trencianskom kraji uviedlo status ,,0soba v domécnosti®, ¢o predstavuje 50,35% z poctu
NEET v tejto vekovej skupine. V jednotlivych okresoch sa tento podiel pohybuje od 45,09%
v okrese Povazska Bystrica po 55,59% v okrese Trencin (obrazok 1). Podiel nezamestnanych
je najvyssi v okrese Prievidza (34,34%), naopak v okrese Trencin iba 21,78%. Najvyssi podiel
nepracujucich dochodcov (vo veku 15-29 rokov) je v okrese Ilava, a to 9,54%.

Obrazok 1: Struktira NEET vo veku 15-29 rokov v okresoch Trenéianskeho kraja k 1. 1. 2021
podla ekonomickej aktivity
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Zdroj: SODB 2021, vlastné prepocty

Z predchadzajiiceho textu je zrejmé, Ze najvicsi podiel na pocte NEET o0sob v jednotlivych
okresoch Trencianskeho kraja maji osoby v domacnosti a nezamestnani. Ak by sme
zhodnotili podiely jednotlivych skupin mladych I'udi NEET vo vekovych skupinach 15-19,
20-24 a 25-29 rokov, zistili by sme zaujimavé skutocnosti. Vo vekovej skupine 15-19 rokov v
okrese Trenc¢in predstavujii osoby v domacnosti az 74,40%, ¢o je vel'mi znepokojujici stav.
Vysoka hodnota podielu v tejto vekovej skupine bola zaznamenana aj v okrese Puchov,
72,82%. V pripade nezamestnanych do 19 rokov najvyssie podiely dosahuju okresy Banovce
nad Bebravou a Prievidza, viac ako 40%. Podiely os6b na materskej a rodicovskej dovolenke
su prirodzene najvicsie vo vekovej skupine 25-29 rokov. V okrese Puchov je podiel NEET na
rodi¢ovskej dovolenke vo veku 25-29 najvyssi, takmer 16%.
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Na lepsie porovnanie urovne NEET v rozne zal'udnenych regionoch sa pouziva podiel NEET,
ktory sa v okresoch Trencianskeho kraja pohybuje od 15,60% v okrese Ilava do 18,79% v

okrese Prievidza (obrazok 2), pricom priemerny podiel NEET v Trencianskom kraji k
okamihu s¢itania dosiahol hodnotu 16,85%.

Obrazok 2: Podiel mladych Pudi v situacii NEET v okresoch Trencianskeho kraja (%)

— N podiel NEET (%)
18,79

okres PovaZska
Bystrica

|
15,87
1 4

L~

okres Trenéin
15,73

_ okres Prievidza

okres Banovce

nad Bebravou
16,17

-

p

okres Partizanske

PouZiva Bing
B OpenStreetMap

Zdroj: SODB 2021, vlastné prepocty, vlastné spracovanie

Z obrazku 2 je zrejmé, ze vysSia miera NEET bola v okrajovych okresoch Trenc¢ianskeho
kraja, kym v okresoch Ilava, Tren¢in, Povazska Bystrica a Pichov bola pod uroviiou 16%.

Vzhl'adom na skuto¢nost’, ze medzi zékladné faktory, ktoré vplyvaji na troven NEET su

vzdelanie arodinné prostredie, v d’alSej Casti sa zameriame na Struktiru mladych ludi v
situdcii NEET v Trencianskom kraji podl'a rodinného stavu a vzdelania (obrazok 3 a 4).
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Obriazok 3: Struktira NEET vo veku 15-29 rokov v okresoch Trendianskeho kraja k 1. 1. 2021
podla rodinného stavu
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Zdroj: SODB 2021, vlastné prepocty

Spomedzi mladych l'udi v situacii NEET k 1.1.2021 v Trencianskom kraji bolo 11347
slobodnych, t.j. 76,10%. V okresoch Myjava a Partizanske bol tento podiel vyssi, tvoril viac
ako 80%. Zenatych, resp. vydatych NEET v Trenéianskom kraji bolo 3428, &o tvorilo
22,99%, avsak v okrese Povazskd Bystrica az 31,46%. Rozvedenych bolo 118, spomedzi
okresov kraja bol podiel rozvedenych najvyssi v okrese Myjava, 1,08%.

Obrazok 4: Struktira NEET vo veku 15-29 rokov v okresoch Trenéianskeho kraja k 1. 1. 2021
podla vzdelania
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Zdroj: SODB 2021, vlastné prepocty

Viac ako 14% spomedzi NEET o0sdb vo veku 15-29 rokov v Trencianskom kraji malo
zékladné alebo neukoncené zakladné vzdelanie. Najvicsia Cast, ako 65% malo ukoncené
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stredoSkolské vzdelanie, kym vysokoskolské vzdelanie dosiahlo necelych 21% osdb v situécii
NEET (v okresoch Tren¢in a Povazskd Bystrica takmer 26%). V pripade vysokoskolsky
vzdelanych NEET sme celkovy pocet podrobili podrobnejSej analyze podl'a pohlavia a
skupiny, priCom sme zistili, Ze z 2443 0s6b bolo 2060 zien, z nich 326 bolo na materske;j
dovolenke, 440 na rodi¢ovskej dovolenke a 908 v domacnosti. V pripade osob vo veku 15-19
rokov so zadkladnym vzdelanim bolo 348 o0s6b v domdcnosti, 122 nezamestnanych a 58
nepracujucich dochodcov, z celkového poctu 530 osob.

5. ZAVER

Pri vstupe na trh prace sa mladi l'udia stretavajii s mnohymi prekézkami, ktoré urcitej skupine
z nich znemoznia ich primerané uplatnenie a vyuzitie ich l'udského kapitdlu. V ramci
skimania mladych l'udi na trhu prace je dolezité identifikovat’ pri¢iny a prekazky, ktoré
brania mladym l'ud’om vstapit na trh prace a najst’ si primerané zamestnanie. Dokladna
identifikacia a nasledné rieSenie problémov NEET moéze neskor zabranit dlhodobym
negativnym dosledkom pre jednotlivcov aj spolocnost” ako celok.

Nasa analyza bola zamerana na Trenciansky kraj. PocCet obyvatel'ov v Tren¢ianskom kraji sa
za posledné roky mierne znizil, v rokoch 1996-2023 bol zaznamenany pokles o 6,89%, avsak
v uvedenom obdobi sa pocet 0sob vo veku 15-29 rokov znizil o viac ako 45%. Z uvedeného
dovodu je nevyhnutné venovat’ tejto vekovej skupine pozornost’, osobitne z hl'adiska ich
uplatnenia na trhu prace.

Na zéklade vysledkov so scitania zilo k 1.1.2021 v Tren¢ianskom kraji celkom 14910
mladych l'udi v situacii NEET vo veku 15-29 rokov. Podiel po¢tu NEET na celkovom pocte
mladych Tudi v Tren¢ianskom kraji bol 16,85%, najvy$s§i bol v okrajovych okresoch
TrencCianskeho kraja, konkrétne v okresoch Prievidza, Partizanske a Myjava. Spomedzi
mladych l'udi v situacii NEET az 2/3 tvoria Zeny. Z hl'adiska vzdelanostnej urovne viac ako
14% NEET vo veku 15-29 rokov ma zakladné alebo neukoncené zakladné vzdelanie, viac ako
65% ma ukoncené stredoskolské vzdelanie, vysokoSkolské vzdelanie mé necelych 21% os6b
v situdcii NEET.

Na zaklade uskuto¢nenych analyz konStatujeme vyznamné rozdiely v pocte a Strukture
mladych I'udi v situacii NEET v jednotlivych okresoch Trencianskeho kraja, ktoré vyplyvaji
z ekonomickych, socialnych i geografickych charakteristik jednotlivych okresov.

Vzhl'adom na zistené skutocnosti konStatujeme, Ze mladi I'udia v situdciit NEET si vyzaduji
osobitnll pozornost’, a uskutocnend analyza poctu a Struktary tejto skupiny mladych l'udi moze
byt vychodiskom pre tvorbu politik a programov, ktoré¢ by mohli zlepSit' ich poziciu.
Vzhl'adom na skuto¢nost, Ze mladi l'udia v situacii NEET sa stali cielovou populédciou pri
tvorba politik v Europe, je potrebné, aby sa na tuto skupinu viac zamerali aj jednotlivi aktéri
prace s mladeZou posobiaci v kraji, pripadne aby vznikli nové institucie priamo zamerané na
pracu s touto skupinou mladych l'udi, ako predpoklad rozvoja inkluzivnej a prosperujuce;j
spolo¢nosti, kde maji mladi 'udia vytvorené podmienky na sebarealizaciu..

Dodatok

Prispevok je sucastou projektu VEGA ¢. 1/0448/24 ,Vyskum klucovych determinantov
ludského kapitdlu a ekonomického rastu v podmienkach rozvoja digitalnej ekonomiky*.
Podrobna analyza mladych l'udi v situdcii NEET v Trencianskom kraji bola uskuto€nend v
ramci projektu ,,Regiondlna analyza o mladych I'ud'och ohrozenych situdciou NEET a v
situdcii NEET na uzemi Trencianskeho kraja®, ako stcast’ projektu ,,Vytvorenie regionalnej
analyzy a regionalnych partnerstiev s cielom identifikovania potrieb a lokalit vhodnych na
zriadenie centier pre pracu s mladezou na izemi TSK*.
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IMPACT OF TRANSFORMATION OF CONTROLLING PROCESSES
ON THE ORGANIZATION'S HUMAN RESOURCES

Eva SANTAVA"™
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Abstract: Controlling is a key tool for effective management of the organization, while its
implementation and innovation are essential to ensure the long-term competitiveness and success of
the company. The main aim of our research was to assess the effectiveness of the steps in the
implementation of the transformation of controlling in a large business concern. For this purpose, we
carried out qualitative research in 12 electrical engineering companies, located in 6 countries. Data
collection was carried out through questionnaires and interviews, and the Activity Structure Analysis
(ASA) and Six Sigma methods were applied in their analysis. The transformation of controlling
focused on the standardization and transfer of repetitive tasks between business partners and the
centre of expertise. The implementation of the transformation enabled optimization of processes and
estimated savings in personnel costs thanks to the transfer of activities to the centre of expertise.

Key words: activities, controlling, optimization, processes, transformation

JEL Classification: D24, L15, M40, M49

1. INTRODUCTION AND THEORETICAL BACKGROUND

Organizations face the pressure of competition, rising costs and an unstable economic
situation, increasing the share of innovation (Micieta et al., 2019) or global instability, which
leads to the constant improvement of management systems and the introduction of new
controlling functions (Foltinovad et al., 2011; RaiSiené¢ et al., 2020). Management needs
extensive information and systems to identify risks and opportunities. Traditional accounting,
including financial and managerial accounting, is therefore supplemented by controlling,
which analyses and processes data (IGC, 2010).

Controlling mainly includes planning, control and management, which form the so-called
"control circuit". The plan determines the direction of the company for the following year,
while reporting enables control and analysis of the causes of deviations. Management ensures
the implementation of the plan (Rasoloniaina et al., 2014; Vollmuth, 2004). The role of
controlling is also to ensure that methods, assumptions and processes are consistent within the
overall planning. Controlling critically examines the data and assumptions in the plans in
terms of their plausibility and attainability. The main quality criteria of plans include realism,
completeness, consistency and compliance with other plans (Eschenbach and Siller, 2012).
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The most important tool for effective company management is the planning of all company
activities. For this purpose, the controller compiles a planning system that covers all areas.
This data leads to other plans such as investment planning and financial planning. The goal is
to prepare a balance sheet and a profit and loss statement for the planning period. The
expected key figures can then be calculated from this. The controller will compare them with
the values required by the company's management. If the values are not achieved, the
planning process must be repeated (IGC, 2010). Control is the process of processing
information, the quality of which depends on how up-to-date and complete the results of the
control are. The most important goals are primarily the control of compliance with plans and
the level of goal achievement, reporting to management, planning preventive and corrective
measures, starting learning processes according to deviations and managing behaviour based
on the awareness that there may be controls (Eschenbach and Siller, 2012). Management
means that, based on the analysis of deviations, it must be found where countermeasures
should be implemented in order to achieve the jointly set goals. In order to achieve the desired
direction of development, management should be goal-oriented and future-oriented
(Vollmuth, 2002). Planning, control and management form a regulatory circuit, but an equally
important function also belongs to reporting. Reporting is a modern method of performance
evaluation within the company. Reporting represents one of the most important operational
controlling tools that is currently used in business practice. Reporting synthesizes information
for the management of the company as a whole and its basic organizational units. An
important part of the reporting is also the determination of the key performance indicators of
the company, which are regularly monitored and evaluated within the report, most often on a
monthly basis, and compare the achieved reality with the set goals. The tasks of reporting
include the selection, processing, formalization and distribution of the necessary information
for managers, depending on the activities that the given employee can influence (Fibirova and
Soljakova, 2010).

Monitoring is a systematic process that takes place throughout the lifetime of performance
monitoring. It should be carried out at every stage of the activity, with data collected,
analysed and continuously used. The evaluation takes place at the end, but ongoing
monitoring is also important. It is necessary to plan the monitoring system from the beginning
to ensure the maximum reliability of the data, while the initial data are key (Mnestudies,
2020). The results of one monitoring serve as input for another. In monitoring, we evaluate
indicators that help identify problems and optimize solutions (Department of conservation
2020).

Lean administration focuses on the optimization of the business process, which must first be
analysed in detail. Analysis is the first step of transformation and involves the detailed
recording, measurement and naming of each step of the process. Activities are categorized
into three types: value-added activities, non-value-added activities, and redundant activities
(Wiegand and Franck, 2006). The optimization of these activities leads to the improvement of
processes and the identification of necessary measures. The goal of lean administration is the
efficient organization of processes that contribute to satisfying customer needs, but not
directly to the creation of added value (Koptak, 2014).

Many authors deal with the topic of lean administration implementation (Eliferov and Repin,
2019; Alnadi and McLaughlin, 2021; Spieler, 2023). In most cases, however, it is about the
introduction of lean administration within one company, where elimination, simplification of
processes, or automation is mainly used. The transformation requires an analysis of the
processes within controlling to be done gradually in all companies in business concern. The
goal of process analysis is to find processes that have the same basis, where standardization
will subsequently be developed within all processes in the controlling departments.

95



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

2. MATERIALS AND METHODS

The main aim of the research was to assess the effectiveness of the steps in the
implementation of the transformation of controlling in companies in business concern.

Data collection was carried out in 12 companies belonging to a global concern within the
electrical industry. Direct qualitative research was carried out in selected companies in
Europe, America and Asia in the form of an empirical study. The companies that participated
in data collection are located in Italy, Germany, Slovakia, the Czech Republic, China and the
United States of America. As part of the research, several methods were used for obtaining,
collecting and processing information. The purpose of using these methods and tools is to
achieve the main goal of qualitative research. In order to obtain primary data, exploratory
methods (questionnaire form, interviews, observation) and also the ASA (Activity structure
analysis) method were used. ASA activity structure analysis is a lean management tool and
serves to record all employee activities during a defined time period. Analysis of the structure
of activities is carried out either externally or by self-observation (Multimomentanalysis,
2022). We used this method when analysing information from individual companies that we
obtained through the questionnaire form. Another used approach was the Six Sigma method,
which increases the efficiency of processes in the company. Six sigma is a quality
improvement system aimed at reducing the number of errors and keeping them low
(Sixsigma, 2024). We used the mentioned method in the implementation of the empirical
study. Another method used was ESSA (Eliminate, Simplify, Standardize and Automize), a
method whose main goal is to eliminate process waste, standardize, simplify and automate
business processes. In qualitative research, the DMAIC (Define, Measure, Analyze, Improve
and Control) method was also used as a method of solving problems and improving processes.
We used the methods of descriptive statistics to interpret the data (graphs, tables), as they
allow clear processing of the obtained and collected information (Gavora, 2023).

3. RESULTS AND DISCUSSION

We started the analysis by creating a form that was supposed to be used for a detailed analysis
of individual monitored activities. The analysis was done in accordance with the principles of
lean administration. The ASA method was chosen for data collection. The aim of the analysis
was to find out how the various tasks are distributed among individual employees. The
activities have been sorted into categories to give us an overall view. The respondents were
heads of controlling departments in companies in which the transformation of controlling was
taking place. The created form was sent to respondents via e-mail. For a period of 4 weeks,
the controlling specialists filled in the individual activities that are part of their daily work
according to default categories, the form is shown in Table 1.

Table 1: Representation of the form that was filled in during the activity analysis

Controller Future state
1]12(3]4]|5] 6| Centre of expertise | Business partner

Activity category | Activity description

Analyses
Forecasting
Monthly closing
Budget planning
Reporting
Accounting tasks
General tasks
Source: (own elaboration, 2021)

In Table 1, the categories of activities are divided into 7 groups, while their order is arranged
alphabetically (in the Slovak language) and not according to importance. The share of
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individual controlling activities obtained through a questionnaire survey based on task
defragmentation is shown in Figure 1.

Figure 1: The share of individual controlling activities based on the defragmentation of tasks
from the collected questionnaires

B Analyses

B Forecasting

B Monthly closing
B Budget planning
B Reporting

B Accounting tasks

General tasks

Source: (own elaboration, 2021)

As can be seen from Figure 1 general tasks represent the largest range. On the contrary, the
fewest activities are related to accounting tasks and forecasting.

Based on the performed analysis, we divided individual activities into general, recurring and
specific. As a part of the research, the provided information and activities from each company
were analysed. All data were unified. Subsequently, all activities were assigned to either a
business partner or a centre of expertise. Depending on whether controller performed more
general or specific activities, the members of the controlling team were also divided into
members of the centre of expertise or business partners. The analysis showed that the centre
of expertise spends the most time on analyses.

Controlling activities that were originally carried out by the centre of expertise were to be
transferred to business partners as part of the transformation, as well as activities that were
originally covered by business partners were to be moved to the centre of expertise. Individual
companies within the concern were in various stages of implementation of this
transformation. Overall, we can assess that companies have gradually started to enter the first
stages of implementation. Based on the findings of the implementation results, we conclude
that the coordination was insufficient. The last phase of implementation was to be carried out
in 2021. Despite the fact that the entire transformation was organized within the business
concern, the implementation progress was significantly delayed and there was uncertainty
among individual employees regarding the introduction of changes and the fulfilment of their
timetable. We can critically assess that the initial phase of the controlling transformation was
not successful. There was only a change of individual activities from a business partner to a
centre of expertise and vice versa, but only within the same company, which did not bring any
added value. High demands were placed on the centre of expertise and they faced an immense
challenge. The centre of expertise consisted of controllers who had the "know-how" to
perform controlling activities. However, the aforementioned experts had no experience with
the transformation of controlling and the inplementation of lean management. No controlling
transformation methodology was developed, no internal or external consultants were invited.
It was a disparate team, in which there were always 2 members from the given company
within the global concern. Each company promoted its logic of controlling processes as only
model. There was no elimination, simplification, standardization or automation within such a
team.
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The implemented transformation failed, and based on these findings, we conclude that the
controlling system was not at all prepared for this controlling transformation. It was
traditional controlling, the main task of which was the evaluation of retrospective data. These
analyses were time-consuming and since there was no standardization of individual activities,
it was not possible to come to a strategic conclusion based on the consolidation of these
analyses. The second phase of the transformation of the controlling system was focused on the
analysis of financial and non-financial advantages of the transformation of controlling. Many
manufacturing companies have fully embraced the lean management philosophy, but their
finance and controlling departments must also adapt to this trend. Over time, controlling takes
place through many changes, while reporting is no longer the most important function of
controlling, but only an important part of it. The transformation was carried out in the same
group of 12 companies as in the first phase of the iimplementation. Here, too, we started with
a detailed analysis of individual activities in accordance with Lean administration.

We used the ASA method for data collection, which was also used in the previous phase, but
the pre-prepared form contained more options for choosing categories, activities and
descriptions of specific tasks to avoid too many activities being classified as general tasks.
The activities were sorted into categories, at the same time some blank fields were left for
each type of activity. The listed free fields allowed employees to add their own activities that
are important from their point of view. Compared to the form sent in the second supporting
research, the table contained the following new columns:

» number of occurrences per year,
* frequency,
* processing time for one activity in minutes.

The ASA analysis took place within each production company and was anonymous. The
reason why ASA was anonymous is that within this analysis it was not a matter of monitoring
the work tasks, methods and efficiency of the employees. The initial task was to obtain
evidence of the time devoted to individual activities. The secondary task was the calculation
of costs for individual activities. The structure of the collected data is shown in Table 2.

Table 2: Overview of data collection structure

Controller Process t;l;::tal [:lr(:fj)ssr Total
Activity Occurrence time per of fi equle:nci:s time
Activity category description | 123|456 of activity Frequency act‘lv1ty X pairing time per‘
per year in . . year in
minutes per activity hours
per hour.
Analyses
Forecasting
Monthly closing
Budget planning
Reporting
Accounting tasks
General tasks

Source: (own elaboration, 2021)

Within the controlling department, each employee was asked to analyse his own work. Data
collection lasted 4 weeks. The task of the employee was to summarize what activities he
performed during the day and to record how often, for how long and at what intervals during
the year he performed these activities. Activities that occur only on a quarterly or annual
frequency must also be taken into account. After four weeks, all anonymized forms were
collected and checked. The analysis was performed in relation to each function and category.
Subsequently, the data were consolidated as shown in Table 3.
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Table 3: Overview of total processing time in hours

Categories of process activities Total processing time in hours
Support & Ad hoc topics 26 693
Month-end closing 17 006
General 13 200
Planning 10 620
Accounting transactions 7992
End of business period 5010
Adjustment / maintenance in the system 4570
Forecast 3773
Cost tracking - projects 2413
Calculation of savings 1 843
Reporting 1758
Team Leading 1439
Forecast update 862
Year-end report 45
Sum 97 224

Source: (own elaboration, 2022)

It can be seen from Table 3 that the most hours are devoted to the category of process
activities - support and Ad hoc topics. Analysis of the structure of activities showed us how
long individual activities last. Thanks to the information that was obtained about the
processes, activities and time estimates, we investigated which activities can be moved to the
centre of expertise and where the ESSA approach can be applied. Based on the mentioned
step, we will get closer to the desired optimization. The potential for saving process time,
which is obtained by moving to the centre of expertise, is for the items of process activities:
Month-end closing (8994 hours), Forecast (2447 hours), Support and Ad hoc topics (2319
hours), End of business period (1481 hours), Planning (929 hours), Team Leading (359
hours), Forecast updating (351 hours), Reporting (261 hours), Savings calculation (86 hours),
Accounting transactions (70 hours). From the data above, it is clear that the transfer of
activities to the centre of expertise will save 17,298 hours, which represents the work
activities of 9 employees. The potential for saving process time that we get thanks to the
ESSA approach is calculated as follows: Support and Ad hoc topics (8425 hours), General
activities (2670 hours), Monthly closing (1252 hours), Adjustment/Maintenance in the system
(937 hours), Forecast (580 hours), Team Leading (580 hours), Planning (393 hours),
Accounting transactions (121 hours), Ending the business period (15 hours). From the data
above, it is clear that the ESSA approach can lead to the elimination of 14,971 hours in the
first step, which represents the work activities of almost 8 employees.

In addition to the analysis of individual categories and activities, it is important to have an
overview of the total costs for individual processes. Table 4 shows the total annual personnel
costs by individual process categories in EUR within the analysed companies.

Table 4: Overview of total annual personnel costs in EUR

Categories of process activities Total annual personnel costs in EUR
Support & Ad hoc topics 1089 847 €
Monthly closing 721 604 €
General 678 792 €
Planning 451 285 €
Accounting transactions 362 832 €
End of business period 257 654 €
Adjustment / maintenance in the system 154 978 €
Forecast 143 522 €
Cost tracking - projects 107 749 €
Calculation of savings 90387 €
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Reporting 60 908 €
Team Leading 52480 €
Forecast update 44 306 €
Year-end report 2316 €
Sum 4218 660 €

Source: (own elaboration, 2022)

It can be seen from Table 4 that the highest annual personnel costs are represented by the
category of process activities - support and Ad hoc topics. The transfer of activities from
countries with higher personnel costs to the centre of expertise, which is located in Slovakia,
plus the application of the ESSA approach in all production companies within the controlling
departments will bring not only savings in the number of employees, but also savings in
personnel costs, as we are moving activities out of the country with higher personnel costs to
a country with lower personnel costs.

The presentation of the preliminary estimate of the savings in personnel costs in the case of
moving activities to the centre of expertise is as follows: monthly closings (€375,025),
Forecast (€98,432), Support and Ad hoc topics (€76,185), End of business period (€55,000),
Planning (€21,874), Team Leading (€18,062), Forecast Update (€13,431), Reporting (€8,514),
Savings Calculation (€2,036) and Accounting Transactions (€1,666). In total, the estimated
savings in personnel costs for all categories of process activities is €670,223. From the
analysed data, it is clear that the highest cost savings in the case of transferring activities to
the centre of expertise are achieved within the monthly closing.

The representation of the preliminary estimate of the saving of personnel costs in the case of
the implementation of the ESSA approach is as follows: Support and Ad hoc topics
(€367,809), General (€137,279), monthly closing (€52,731), Adjustment / maintenance in the
system (€27,444), Forecast (22,146 €), Team Leading (€20,842), Planning (€9,148),
Accounting Transactions (€2,798) and Closing the Business Period (€772). In total, the
estimated savings in personnel costs in euros for all categories of process activities is
€640,969.

We conclude that by moving process activities to the centre of expertise and implementing the
ESSA approach, it is possible to reduce the number of process hours by 32,269 per year and
personnel costs by 1,311,192 euros per year.

Within the framework of the use of lean administration, the principles of elimination,
standardization and simplification, we implemented the next phase, which dealt with the
monitoring of controlling. In the last phase of the qualitative research, we checked the
introduction of standardization and elimination within the key performance indicators (KPI),
which are reported on a monthly basis within the BSC (Balanced Scorecard), a strategic
management tool. Choosing the right KPIs is extremely important as it is necessary to go
through existing data sets. The chosen KPIs must have formal or deliberate standardization.

As part of the investigation, it was necessary to analyse which KPIs correspond to the
reporting in the BSC, since as part of the consolidation of the selected KPIs, thanks to
standardization, the KPIs will be reported in the Power BI (Business Intelligence) framework.
Power Bl is a software product that is used to analyse and visualize data.

Power BI will then serve to visualize any data using a unified, scalable platform for self-
service and company business intelligence, which is easy to use and thus helps to gain a
deeper insight into the data not only for each business, but within individual deviations for the
consolidated whole. In order to have uniform KPIs reporting in the company, we needed to
get an overview of which company reports which KPI.

As part of the research, we found out that many indicators are not shown at all in some
companies, which is why data consolidation is not possible. Subsequently, the companies
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were invited by the centre of expertise to report all indicators in order to achieve maximum
standardization. Furthermore, documentation was developed for individual KPIs, where the
definitions of each KPI and the method of calculation were defined, which must be uniform
and binding for all companies. Thanks to the standardization of KPIs, it is possible to
visualize different views of the selected indicators within Power BI, which are based on the
same method of calculation.

In the next step within the consolidation, it was necessary to analyse which KPIs have the
greatest added value and are further evaluated from a global perspective within the
consolidation. This finding was necessary in order for us to apply lean management.

Based on the KPI analysis from the point of view of consolidation and its further use,
we can state that of the 37 key indicators that were evaluated as part of the consolidation:
¢ 13 indicators were agreed for elimination,
e 2 indicators applied the principle of simplification, as the frequency of reporting was
adjusted from monthly reporting to a frequency of 2 times a year,
e 1 indicator started to be reported as part of consolidation reporting,
e other indicators were left with a clear definition of reporting or defining the formula for
calculating the given indicator in order to achieve maximum standardization.

The result was a proposal of key performance indicators from the point of view of
consolidation and their further use within 12 companies in which the implementation of the
controlling transformation is underway.

4. CONCLUSION

The reference company in which were implemented the transformation of controlling is a
large company belonging to the electrical engineering industry and its majority owner is
foreign. The reference company is among the companies in which the transformation of
controlling is taking place. During the implementation of controlling, lean principles were
applied. We consider the elimination and standardization of controlling processes to be the
greatest advantages brought by the transformation of controlling. We consider the reduction in
the number of employees to be the biggest disadvantage brought about by the transformation
of controlling, due to the high risk of "know-how" outflow. The quality of the controlling data
was not reduced, rather the opposite. Before the transformation of controlling, each company
had a specific method of calculation and analysis, the data could not be consolidated within
the concern. Thanks to the transformation, we achieved a standardized approach for each
business without manual adjustments, which lead to transparent consolidation. There was a
reduction in the number of key performance indicators, which can be considered as a positive
impact of the controlling transformation. Data consolidation was not possible in this case
either. The reduction in the number of key indicators has resulted in a focus on those key
indicators that have the greatest added value from the point of view of the strategy. Thanks to
the transformation of controlling, the reference company has established reporting
standardization. Reporting is centralized through a centre of expertise, which ensures
transparent reporting without manual intervention. On the basis of the above, we assess that
the transformation of controlling in the reference company resulted in the reporting being up-
to-date, clear and flexible.

The transformation of controlling is more than a current topic also within the framework of
"Industry 4.0. It should be remembered that this is an ongoing process and not a one-time
exercise. During the transformation process, there will be various aspects that require a
special approach. It is important that a business is not afraid to reassess its transformation plan
if the situation calls for it. Only in this way will the company be able to develop.
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EKONOMICKE DOPADY Al NA TRH PRACE
ECONOMIC IMPACTS OF AI ON THE LABOR MARKET

Jana SPANKOVA'

Abstrakt: Stiudia sa zaoberd vplyvom umelej inteligencie (AI) na zamestnanost. Prostrednictvom
systematického prehladu literatury, zalozeného na metodach PRISMA a bibliometrickej analyze z
databazy Web of Science, boli identifikované hlavné otazky v tejto problematike v obdobi rokov 2020 —
2025. Vysledky poukazuju na zmeny v Strukture trhu prdce, transformdciu poziadaviek na zrucnosti a
rastuci dopyt po vysoko kvalifikovanej pracovnej sile. Autori zaroven reflektuju na otdzky tykajice sa
mzdovych rozdieloch, nerovnosti, etickych otazkach a potrebe vzdelavania. Klicovym zistenim je, Ze
umeld inteligencia ma potencial zvysit' produktivitu a vytvorit nové pracovné prilezitosti, zarovern vsak
prindsa vyzvy spojené s adaptdciou zamestnancov a rizikami pre niektoré profesie.

Krucové slova: umeld inteligencia, trh prdce, literature review, Prisma, WOS

Abstract: The study examines the impact of artificial intelligence (Al) on employment. Through a
systematic literature review based on PRISMA methods and a bibliometric analysis of the Web of
Science database, the main issues in this field were identified for the period 2020-2025. The results
highlight changes in the structure of the labour market, the transformation of skill requirements, and a
growing demand for a highly skilled workforce. The authors also reflect on issues related to wage
disparities, inequality, ethical concerns, and the need for education. A key finding is that artificial
intelligence has the potential to increase productivity and create new employment opportunities, but it
also brings challenges related to workforce adaptation and risks for certain professions..

Key words: artificial intelligence, labour market, literature review, Prisma, WOS

JEL Classification: J21, J24, O33

1. UVOD

Rychly rozvoj umelej inteligencie (Al) a automatizacie predtsavuje jeden z najvyznamnejSich
a nezvratnych trendov v sucasnej spolocnosti, ktoré sa dotykaju aj trhu prace. Tieto
technologie Coraz viac formuju podobu existujtcich, ale aj budtcich pracovnych miest. V
tomto kontexte sa preto ako vyzva javi potreba kvalifikovanych T'udskych zdrojov na trhu
prace. Obrovskou vyhodou Al je, Ze dokdze automatizovat’ rutinné a opakujice sa tlohy, ¢o
I'udom umoziuje sustredit’ sa na komplexnejSiu a kreativnej$iu pracu, zdroven moze zvysit
produktivitu a efektivitu najméa v odvetviach, kde je ¢as dolezitym faktorom, napriklad vyroba
¢i logistika. Vyhodou je aj moZnost' zniZzenia ndkladov na pracovnu silu automatizéciou
niektorych tkonov, ¢im sa znizi potreba l'udskej prace. To moze byt zaujimavé pre odvetvia,
kde st vysSie mzdové néklady, napriklad zdravotnictvo a maloobchod. Al je zaujimava aj
tym, Ze pomodze analzovat mnoZzstvo udajov, pomdha vyvijat nové produkty a sluzby,
napriklad technoldgiou jazykového prekladu umozni mnohym spolo¢nostiam expandovat’ do
novych geografickych regionov. Popri nespornych vyhodach z pouZivania umelej inteligencie
existuju vSak aj isté obavy, najmé z ohrozenia pracovnych miest. Je ve'mi pravdepodobné, Ze
pracovné miesta s nizkou kvalifikaciou alebo pracovné miesta, ktoré si vyzaduju opakujuce sa
ulohy, budi postune eliminované. AvSak prisposobenie sa pracovnému prostrediu
ovplyvnenému vyuzivanim novych technologii a vzdelavanie 'udskych zdrojov bude viest’ k
udrzatel'nosti zamestnanosti na trhu prace.

18 PhDr., PhD., Tren¢ianska univerzita Alexandra Dubdeka v Trencine, Fakulta socialo-ekonomickych vztahov,
Studentska 3, Trencin, 911 50, Slovensko, e-mail: jana.spankova@tnuni.sk
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2. LITERARNA RESERS

Od konca 18. storo¢ia bol svet svedkom nastupu niekol’ko obdobi zrychleného
technologického pokroku, ktory v poslednych rokoch nastal, stali sa zndmymi pod nazvom
,priemyselné revolucie®. Prva priemyselnd revolucia, ktord sa zacala vo Velkej Britanii,
predstavoval vynalez tzv. parného stroja, ktory umoznil prechod na novy vyrobny proces. Pri
druhej priemyselnej revolucii, znamej aj pod ndzvom ,technologickd revolucia®, ktord sa
zaCala takmer o storocCie neskor, v 60. rokoch 19. storocia doslo k zavedeniu elektrickej a
vyrobnej linky. Tretia revolucia, nazyvana aj ,,digitalna revoltcia®, zacala v 50-tych rokoch
20. storocia a doslo k rozsireniu digitalnych pocitacov a rychlemu rozvoju informacnych a
komunikac¢nych technoldgii (IKT). Termin ,Stvrtd priemyselnd revolicia® bol vytvoreny
zakladatel'om Klausom Schwabom. Je charakterizovand rozSirenym pouzivanim Sirokého
suboru novych technolégii: umelej inteligencie, internetu veci, robotiky, 3-D tlade (Schwab,
2016). V roku 2011 zacala nemecka vlada silne podporovat’ priemyselny sektor strategickou
iniciativou, ktora prevzala nazov Priemysel 4.0 (Rojko, 2017). Kazda jedna priemyselna
revoliicia so sebou prindSa vyzvy, ktorym spolo¢nost’ musela celit. (Schwab, 2016)
Problematika umelej inteligencie a jej vplyvu na trh prace a na spolo¢nost’ nie je otazkou
poslednych rokov. V minulosti sa prave kvdli technologickému pokroku stratilo mnoZzstvo
pracovnych miest. Mnozstvo autorov sa zameriava na skumanie vplyvu Al na
nezamestnanost’ (Virgili, 2024; Dall'Anese, 2020; Makridakis, 2017; Kudoh, 2025). Niektori
autori sa na problematiku zavadzania Al z toho dovodu pozeraju pesimisticky. V roku 2019 sa
Andrea Renda vo svojej publikécii ,,Artificial Intelligence® venoval tejto problematike a
zdorazioval, ze Al prevezme pracu l'udi. Na druhej strane mnohi konstatuja, ze vyuZzivanie
Al technologii neznamena automaticky narast nezamestnanosti (Mutascu, 2021; Gries a
Naudé, 2018), ale prave zmeny, ktoré prebichaju vo veku digitalizacie, ntitia pracovnu silu
adaptovat’ sa novému pracovnému prostrediu ovplyvneného vyuzivanim Al technolégii.
(Abdeldayem a Aldulaimi, 2020). Meister (2019) predpokladal, ze umela inteligencia vytvori
viac pracovnych miest, ako ich odstrani.

Téma umela inteligencia sa stala predmetom diskusie v odbornych kruhoch, o ¢om sved¢i aj
pocet publikacii vo Wos a Scopus. Prvy prispevok v Scopus je registrovany v roku 1966 pod
nazvom Artificial intelligence in automated design (Jirauch, 1966). Autor konStatuje, ze v
oblasti umelej inteligencie sa neustdle vyvijaji nové techniky, ktoré su ,,prili§ vzdialené* na
to, aby boli praktické. V databdze WoS najdeme prvy c¢lanok, ktory sa zaobera Al a trhom
prace v roku 1994, pricom autori zdoraznuji vyuZzitie umelej inteligencie pri automatizacii
vyroby v meniacich sa vyrobnych prostrediach (Yazici et all, 1994).

2. CIE, A METODOLOGIA

Stadia sa zameriava na analyzu literatiry pomocou Statistickej metoédy Prisma, na zaklade
ktorej sa spracovava vyber vyskumov. Ciel'om §tudie je identifikovat’ a analyzovat’ vyskumneé
smery autorov, ktorych vyskum obsahuje kl'icové slova stvisiace s umelou inteligenciou a
trhom prace a ktorych Studie st dostupné na Web of Science podl'a definovanych kritérii
opisanych v nasledujicej metodickej Casti.

Na vyber relevantnej literatiry sme si zvolili databazu Web of Science a ohranicili ju rokmi
2020 — 2024, nakolko prave v tomto obdobi zaznamendvame fazu intenzivneho rozvoja
technologii v roznych sektoroch, vratane pracovného trhu, o z neho robi relevantny ¢asovy
ramec na analyzu aktudlnych trendov a dopadov. Na obrazku 1 ilustrujeme pocet ¢lankov, v
ktorych sa nachadza kI'icové slovo “Al” a “trh prace”.
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Obrazok 1: Pouzitie kI’i¢ovych slov "AI'" a "trh prace v databiaze Wos v rokoch 2010 - 2024
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Zdroj: vlastné spracovanie

Vyhladéavaci retazec s kl'i¢ovymi slovami “Al” a ,trh prace” sa pouZzival v pociato€nom
vybere relevantnych $tadii (celkovy podet n= 735). Dalej sme filtrovali dokument typu —
¢lanok (562), Web of Science index SSCI (227), Web of Science kategérie — Ekonomika a
Manazment (102 vysledkov). Dalej sme vytriedili len ¢lanky publikované v asopisoch v
rokoch 2020 — 2025, nakolko prave v tychto rokoch je téma aktualna (93 vysledkov).
Dostupnych ¢lankov, ktoré mozu byt pouzité v kontexte tejto stadie je 48.

Pouzitim Journal citation reports (JCR), sme vytriedili 33 casopisov, ktoré splnili
predchadzajtuce kritéria. K 1Q 2025 bola problematika rieSend najmi v ¢asopisoch Q1 (25
Casopisov), Q2 (7 Casopisov) a Q3 (1 casopis).

Obrazok 2: Pocet studii publikovanych pocas roku 2020 — 2025
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Zdroj: vlastné spracovanie

Nasledujtca ilustracia vizualizuje prepojenost’ kI'icovych slov pouzitych v ¢lankoch Wos v
kontexte vyskumu umelej inteligencie. Medzi najpouzivanejSie slova patrili: digitdlna
transformacia, podnikové ESG stratégie, automatizacia, zrucnosti, praca, trh prace.
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Obrazok 3: Mapa kl'a€ovych slov
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Na zéklade mapy moZeme definovat’ Styri tematické oblasti. V prvom rade je to automatizacia
a buducnost’ prace, kde sa stidie zameriavaji na vplyv automatizacie na charakter prace.
Dalsia oblast’ je trh prace a zruénosti, teda aké zruénosti budu potrebné v budicnosti, ako sa
menia existujuce povolaniapod vplyvom Al. Tretou obastou su Stidie zaoberajuce sa
vyuzitim Al pocas pandémie COVID-19 aa poslednou je digitdlna transformécia, ktora
poukazuje na $irs§i kontext, vyvoj a implementéaciu Al.

Medzi najcitovanejsich autorov patri Acemoglu a kol. (2022) s najvacsim poctom citécii (149)
s ¢lankom, v ktorom skiima vplyv umelej inteligencie na trhy prace v Spojenych Statoch od
roku 2010. Dalsim najcitovanej$im autorom je Alekseeva a kol (2021) s 86 citaciami. V
¢lanku sa zameriava na poZziadavky na zru€nosti v online volnych pracovnych miestach.
Priifer and Priifer (2020) s 68 citdciami v ¢lanku popisuje najvyznamnejSie metddy vedy o
udajoch vplavu Al, poskytuje odkazy na literatiru a internetové zdroje, dospel k zaveru, ze
dalSie Stadium podnikatel'skych zrucnosti vo vSeobecnej populdcii — mimo sféry
podnikatel'ov — je vd’aénym predmetom budiceho vyskumu.

Postup, ktorym sme prisli ku konecnému poctu ¢lankov uvadzame na obrazku 4 PRISMA
modely (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). Tento model
bol navrhnuty tak, aby transparentne a systematicky informoval o postupe report a
spracovania prehladov literatiry. Bol vytvoreny na zaklade metodiky nacrtnutej v inych
publikaciach (Page a kol., 2021; Moher, 2009).

Prvy vyber vyskumnych ¢lankov bol zalozeny na podmienke vyberu relevantnych zdrojov,
ktora je popisand v uvodnej ¢asti metodiky. Stidium musi byt z kategérie ekondémia alebo
manazment, ¢lanok typu dokumentu, index Web of Science (SSCI) a otvoreny pristup.
Podmienkou boli aj ¢lanky, ktoré boli uverejnené v rokoch 2020 — 2025, nakolko v tom
obdobi sa o Al zacalo publikovat’ najviac.

107



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

Obrazok 4: PRISMA diagram
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Cielom c¢lanku je analyzovat existujuce Stadie a publikéacie tykajuce sa vplyvu umelej
inteligencie na trh prace. Zameriavame sa na identifikdciu hlavnych trendov, vyziev a
prilezitosti, ktoré umeld inteligencia prinaSa do oblasti zamestnanosti a pracovnych miest.
Primarne sme Cerpali z databazy Web of Science (WoS) a Scopus, ktoré poskytuji pristup k
Sirokému spektru vedeckych ¢lankov a stadii. Zaroven sme Studovali realizované vyskumy v
tejto oblasti. Analyzujeme viacero faktorov, ktoré mozu ovplyvnit’ trh prace a identifikujeme
ich relativnu doleZitost’.

3. VYSLEDKY A DISKUSIA

Umeld inteligencia (AI) sa objavuje ako transformacna inovacia s potencidlom viest' k
vyraznému ekonomickému rastu a zvyseniu productivity (Damioli, 2025). Mnohi autori, ale aj
prax poukazuju na ddlezitost’ zmeny vo vzdeldvani. Pre pracovnikov je dolezité, aby boli
ochotni neustale sa zlepSovat’ v svojich zru¢nostiach (Lloyd and Payne, 2019). V kontexte
¢lankov mdzeme konStatovat, Ze sa zameriavaju na viaceré oblasti. Najviac autorov sa
zameriava na vplyv umelej inteligencie na Strukturu trhu prace a zru¢nosti. Analyza $tadii
niektorych autorov (Marinas et al., 2024; Holm a Lorenz, 2022; Istudor et al., 2024; Hui,
2024; Popa, 2024) naznacuje, ze umela inteligencia meni poziadavky na zrucnosti, najmé v
naroc¢nejsich poziciach, pricom by mala mat’ pozitivny vplyv na zamestnanost’ vysokoskolsky
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vzdelanych pracovnikov. Stadia zo Slovenska (Valaskova et al., 2024) upozoriiuje na
pomalSiu adaptaciu na Industry 4.0 v dosledku nedostatoéného vzdeldvacieho systému a
Statnej podpory, ¢o moze ovplyvnit’ schopnost’ pracovnikov prisposobit’ sa zmenam. Preto je
nevyhnutnd adaptacia vzdeldvacieho systému a zvySenie digitadlnej gramotnosti. Autori sa
zhoduju v tom, Zze Al ma potencial zasadne zmenit’ ekonomiku a spolo¢nost’, priCom trh prace
je jednou z najvyznamnejSie ovplyvnenych oblasti. Znalosti o Al zvySuju aj mzdy
zamestnancov. Pracovnici na Al projektoch dostdvaju o 3,0%-3,2% vySSie mzdy ako
pracovnici na non-Al projektoch na skimanom online trhu prace. To naznacuje existenciu
mzdovej prémie spojenej s pracou na Al projektoch. (Duch-Brown et al. (2022). Pracovné
ponuky, ktoré vyzaduju Al zrucnosti v USA v rokoch 2010-2019 ponukali o 11% vyssi plat v
ramci rovnakej firmy a o 5% vyssi plat v rdmci rovnakej pracovnej pozicie v porovnani s
poziciami bez poziadavky na Al zru¢nosti. (Alekseeva et al. (2021; Maer Matei, 2023). Autori
v publikaciach sa zaoberaji nielen mzdovymi vyhodami, ale zaroven upozoriiuju aj na
prijmova nerovnost’ a nerovnost’ na trhu prace. (Lazaroiu et al. (2024); Acemoglu et al.
(2022) Holm a Lorenz (2022, Corrocher, 2024; Dawid, a Neugart 2023; Stephany, 2024)

Dalsia skupina autorov sa zameriava aj na vyzvy a rizika spojené s Al na trhu prace (Otoiu,
2022). Existuji obavy z preptitania pracovnikov v niektorych sektoroch, z prehibenia
ekonomickej nerovnosti, znizovania dopytu po nizko kvalifikovanej praci (starSi pracovnici,
nizko kvalifikovani a niektoré marginalizované skupiny s oznacovani za najviac
ohrozenych) a rastu potreby vysoko kvalifikovanych pracovnikov (Badea et al., 2024;
Lazaroiu et al., 2024). Zaroven vSak pouzitie Al mdze zvysit’ produktivitu a demokratizovat’
pristup k znalostiam a odbornosti (Komp-Leukkunen, 2024). Li (2024) konstatuje, ze
technoldgia Al mé pozitivny vplyv na zamestnanost' spolo¢nosti tym, ze zvySuje trzby z
predaja a zmiernuje finanéné obmedzenia (Gans, 2023; Hammer a Karmakar, 2021). Rovnako
aj Carbonero (2023) upozoriiuje, ze dopady digitalizacie a technologii umelej inteligencie na
trhy prace st mnohostranné.. Pracovnikom vykonévajicim prevazne pracovné ¢innosti, ktoré
sa daji automatizovat’ (napriklad Chat GPT — Bolos,2024 ), hrozi, Ze ich digitalne stroje
vytlacia. Povolania, ktoré¢ kombinuju ¢innosti, ktoré sa nedaju automatizovat,, s tymi, ktoré sa
daju, sa vSak pravdepodobne zmenia. Pracovnici v tychto povolaniach mézu mat’ prospech z
uzkej spoluprace s novymi digitdlnymi technoldgiami, a nie z ich vytld€ania strojmi.

Potreba vzdeldvania sa oCakava aj od softvérovych odbornikov, rovnako ako od inych
pracovnikov, pretozZe tieZ budu celit’ vol'be medzi zvySovanim kvalifikacie alebo stratou Casti
svojej zamestnatelnosti, hoci v ovela mensej miere (Komp-Leukkunen, 2024). Podla
vyskumu Cretu a kol. (2025) mladi l'udia s technickymi (tvrdymi), ale aj prierezovymi
(mdkkymi) zruénostami maju ovel'a vy$Siu mieru zamestnanosti v troch hlavnych smeroch:
»Manazér sluzieb* (spravca sluzieb), ktorého uloha sa vyuziva na prepojenie IT a podnikania.
zivotné prostredie; obchodny analytik, vyvojar a tester — obchodny analytik, vyvojar softvéru
a ten, kto testuje a overuje vytvorené rieSenie; a pouzivanie vytvorenych softvérovych botov
podnikatel'skym prostredim (koncovymi pouZzivateI'mi). Rovnako aj vyskum Albaness a kol.
(2025) sa venoval prepojeniu medzi vyvojom na trhu prace a novymi technologiami, ako je
umeld inteligencia (AI) v obdobi rokov 2011-2019. V zaveroch konstatuje, ze v priemere sa
zvysil podiel zamestnanosti v povolaniach, ktoré st viac vystavené Al. Plati to najmé pre
povolania s relativne vy$§im podielom mladsich a kvalifikovanych pracovnikov.

Zaroven je témou Clankov aj etické vyuzivanie Al. Nova vlna digitalizacie a Ul prinasa
potrebu aktualizacie politik trhu prace a rieSenia otazok ako ochrana udajov, etické vyuZzivanie
UI a politika hospodarskej sut'aze (Dolado et al., 2021; Jones, 2023; Qin, 2024; Abrardi,
2024).

V diskusiach sa zacina polemizovat o tom, ako je digitdlna transformacia prospeSna pre
optimalizaciu Struktary l'udského kapitalu, zrychlenie zelenych technologickych inovécii a
zlepSenie efektivnosti riadenia, ¢im sa zlep$i vykonnost podnikového ESG.(You, 2024)
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Digitdlna transformacia v kazdom pripade zvySuje vykonnost podnikového ESG
prostrednictvom modernizacie I'udského kapitélu.

Vplyv Al na trh prace je komplexny a mnohostranny. Zatial co existuje potencidl pre
zvySenie productivity (Kljuénikov2023), hospodarskeho rastu (Batabyal, 2024)a vytvorenia
novych pracovnych miest, zarovein nemdzeme nevidiet aj existujuce rizika spojené so
substiticiou prace, prehibenim nerovnosti a potrebou adaptacie zru¢nosti. DéleZitd ulohu
zohravaji politiky trhu prace, vzdelavaci system, schopnost spolo¢nosti a jednotlivcov
prisposobit’ sa tymto zmenam.

4. ZAVER

Rozmachom umelej inteligencie ocakdvame transforméciu priemyselnych odvetvi,
predstavuje nova vyzvy pre tvorcov finannych rozhodnuti zapojenych do environmentalnej
(Biggi, 2025), socidlnej a verejnej spravy (ESG). Algoritmy Al sa stali jednym z
najsl'ubnejSich nastrojov na rieSenie vyziev ESG spojenim obrovského mnozstva
generovanych tdajov a pokrocilych metdd spracovania s cielom ziskat’ cenné poznatky a
robit’ optimalne rozhodnutia v kazdodennom zivote (Burnaev, 2023). Zaroven sa zaujimavou
diskusiou javi aj riadenie outsourcingu Al z pohl'adu dodédvatel'ov, vztah medzi klientom a
dodavatel'om, zmluva o outsourcingu a suvisiace dokumenty, ako je troven sluzieb a spravy o
audite (Beulen, 2022). Problematika je vel'mi Sirokd a v budlcnosti oakdvame presnejSie
vysledky, resp. aj ekonomické prepoCty. Tym sa otvara d’al$i priestor na vyskum v tejto
oblasti.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA reg. ¢ 1/0369/24 Pravne, ekonomické
a etické limity a vyzvy umelej inteligencie pri riadeni I'udskych zdrojov a projektu VEGA reg.
¢. 1/0109/25 Teoreticky model ESG v segmente MSP v krajinach V4
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TRENDS IN HUMAN TECHNOLOGY INTERACTION AND WORK
TRANSFORMATION - BIBLIOMETRIC STUDY
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Abstract: The implementation of new technologies presents challenges not only for the management
of companies adopting these innovations but also impacts employees, who face the task of learning
how to work with them. The introduction of new technologies is a key driver in the transformation of
occupations, fundamentally altering traditional work processes. Given the significance of new
technologies for both work and employees, it is essential to explore the interaction between people and
technology. The presented article offers insights into trends in researchers' interest in human-
technology interaction and the areas investigated within this field. The findings reveal that the
interaction between people and technology is closely linked to adaptation, decision-making, and
learning. The results further highlight that areas such as simulation, skill development, and the
transformation of physical workplaces into virtual ones are integral to understanding how people
interact with technologies.

Key words: digital skills, human-technology interaction, virtual workplace, work transformation

JEL Classification: J24, D33, D83, L86, O33

1. INTRODUCTION

Industrial engineering is focused on managing systems integrating people, materials,
information, finance, equipment, energy. It is also focused on the development of these
systems for streamlining the processes taking place in companies (Badiru, 2005; Kadarova et
al., 2014). Manufacturing companies applying industrial engineering methods also increase
their efficiency by adding new, digital and data-oriented methods and tools in various areas of
industrial engineering (Deuse, 2022; Pivnicka et al., 2022).

The implementation of new technologies is often associated with automation. Optimization of
processes is aimed at identifying inefficient activities and their electronicization. It is often
used to make manual or administrative work more efficient. Efforts to save costs are also
promoted, which leads to the optimization of traditional professional work. Rather than
introducing better manual systems, most current rationalizations within professions involve
the introduction of technology. Automation uses technology to support their current ways of
working. A large part of automation focuses on routine work, on laborious work, so it allows
professionals to do their traditional work with the support of a more efficient machine.
However, automation can also be transformative (Susskind and Susskind, 2015). In addition
to possible benefits, the transition from human labor to technology can also present certain
risks for the company and its employees. Machines can replace the performance of simple
tasks, which can cause job losses for some groups of workers, especially those without
technical skills (Schroeder et al., 2024). The future of work is affected by the substitution of
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human labour by machines, which harms workers, but also brings the so-called add-ons -
additional tasks related to the advent of automation that are covered by human labour. The
first version of the transformation of professions consists in simply a more efficient version of
work, when various professionals use technologies mostly to make their traditional ways of
working more efficient and optimized. The second version is that increasingly capable
systems and machines, either operating independently or controlled by humans, are gradually
taking over more of the tasks associated with these traditional experts. New technologies are
"replacing" professionals in these activities (Susskind and Susskind, 2017). The
transformation of work due to technology can also concern administrative work. The ultimate
goal of work transformation is to break away from the traditional definition of work and move
forward into a more flexible environment that strengthens employee responsibility. The
transformation of work is based on facilities management, human resources and information
technology working together to develop more creative ways of handling space in terms of the
"real" office and the rapidly growing "virtual" office (Robertson, 2000).

Technology in the workplace is more important than ever. These technologies began as
instrumental aids to support the office work of individuals, but have since become the basis
for social interactions and community building in organizations, and more recently are able to
perform managerial tasks using advanced Al capabilities. Emerging technologies can have
different layers in the workplace. The digital work of technology in the workplace is intended
to fulfil increasingly sophisticated functions in organizations: from instrumental to
collaborative to intelligent extension. Individual layers of evolving technologies in the
workplace can have both superficial and deeper effects on all types of workers, work patterns,
and the deep structure of organizations. These effects include the emergence of increasingly
complex configurations of digital technologies and the new work of people to manage these
configurations (Baptista et al., 2020). The impact of digitization and automation on the work
of employees is very significant in industrial enterprises. New technologies such as
collaborative robots provide new possibilities for interaction, but require strategies to support
adoption. Small and medium enterprises often lack coherent strategies to identify barriers and
promote acceptance (Baumgartner et al., 2022). The digital transformation of industrial
enterprises leads to the emergence of new technologies, processes and personnel
requirements. The HR strategy must adapt to these changes so that the company's employees
have the necessary qualifications and skills. Digital technologies make it possible to automate
and optimize business processes, therefore the HR strategy must reflect these changes and
take into account new roles and requirements for personnel. As technologies and processes
change, there is a need to continuously educate and develop staff. Part of the HR strategy
should be educational and development programs aimed at increasing digital skills. Studying
the conceptual foundations of personnel strategy development in the conditions of digitization
will help companies to effectively adapt to current challenges and ensure their
competitiveness (Voronkova et al., 2024). The introduction of new technologies also enables
faster communication and develops people's ability to work effectively in the information
society (Bolek et al., 2018). The relationship between the interpretation of a new technology
and users can make the difference between the success and failure of organizational change.
Employees form interpretations of technology usefulness based on their interactions and
experiences with technology, which supports their willingness to use new technologies in the
future (Leonardi, 2009). Knowing the prerequisites and conditions of cooperation and also
the investigation of the human factor in the interactions of people with machines and people
with technologies is essential for increasing the performance of processes and organizations.
Therefore, the main aim of presented article is to explore the evolution of interest in human
technology interaction (HTI) and work transformation and related areas based on published
research and studies. The relationship between technology, labour transformation and the
human factor is illustrated in Figure 1.
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Figure 1: The relationship between technology, labour transformation and the human factor
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Source: (own elaboration, 2024)

The Figure 1 illustrates that the introduction of new technologies transforms work, which has
a direct impact on people. Conversely, the way in which people perform their work affects the
effectiveness of the technologies used.

Developing research findings on work transformation in the context of human-technology
interaction involves understanding technology user acceptance and use of technology and
digital technologies (Pintado et al, 2023). Intelligent human-computer interaction
technologies such as speech recognition and natural language processing are designed for
complex work environments (Tegtmeier et al., 2023). The impact of intelligent machines such
as robo-advisors on employees in the financial sector highlights the need for future workforce
skills. Together, these studies highlight the importance of integrating technology with human-
centred approaches to support digital transformation in diverse organizations (Altrock, 2023).

2. MAIN AIM AND METHODOLOGY

The main aim of the article is to present the results of an analysis aimed at investigating trends
in the interaction between people, technology and work transformation.

To achieve the main aim of the article, an analysis of the scientific databases Web of Sciences
(WoS) and Scopus was carried out. As part of the analysis, the search filter was used: Article
title, Abstract and Keywords. The specified search allows you to find the largest possible
range of results. The main reason for choosing the search filter is the fact that both databases
include abstracts. Subsequently, we entered the key term Human — Technology Interaction.
The same procedure was chosen for both scientific databases.

Several scientific methods and tools were used in the analysis. Among the used scientific
methods (thought operations), which were used in the research, we can include: analysis,
deduction, induction, synthesis, generalization and categorization, which were used in all
parts of the article. Furthermore, the basic tools of statistical analysis (descriptive statistics)
were used in the data analysis: tables of absolute and relative frequencies, histograms and line
diagrams for data interpretation. An important tool used in the analysis was the VOSviewer
software. The VOSviewer software is a powerful tool specially developed for the
visualization and analysis of bibliometric networks, focusing on various aspects of scientific
data such as co-authorship, citation networks, keywords or thematic similarities. Created by
researchers at Leiden University in the Netherlands, this software is highly effective at
mapping and graphically representing relationships within large data sets such as those from
the Web of Science or Scopus (van Eck and Waltman, 2010). The created data files from the
WOS and Scopus databases were processed as part of the quantitative analysis using the
VOSviewer software. A qualitative analysis of selected literary sources was used as part of
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the processing of theoretical starting points. The last analytical tool used by the authors was
the Web of Science Research Assistant. The Web of Science (WoS) Research Assistant is a
generative artificial intelligence tool from Clarivate that helps researchers efficiently navigate
and process the scientific literature. One of the main functions of the WoS Research Assistant
is support in the preparation of a literature review. The tool searches for relevant articles and
key publications, allowing users to understand the evolution of certain scientific concepts and
identify influential works in the field. WoS Research Assistant also provides personalized
information about the main researchers, institutions and developments occurring in a given
topic (Clarivate, 2024).

3. RESULTS AND DISCUSSION

The mentioned part of the performed analysis contains a quantitative analysis, which includes
analyzes of the scientific databases Scopus and WoS. The analysis of the key term Human —
Technology Interaction brought the finding that a total of 585 publications on the given topic
are registered in the WoS database and a total of 764 publications are registered in the Scopus
database. Subsequently, the All Open Access filter was applied, which narrowed the number
of publications to: WoS contains 212 publications and Scopus contains 240 publications after
applying the filter. As part of the analysis, the interval from 2014 to 2024 was determined in
order to find out the trend in occurrence in both analyzed databases. We can see the results in
Figure 2.

Figure 2: The trend of the occurrence of publications in the WoS and Scopus database
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It follows from Figure 2 that within the analysis of the observed period in the Scopus
database, there is an increasing trend in the occurrence of publications on the topic of Human
technology interaction, on the contrary, the trend is not linear in the WoS database. The
decrease in 2024 is due to the fact that the analysis was not carried out after the registration of
all publications was completed. In 2017, the number of publications was the second highest
(59). The authors created data files that were compared to each other to exclude duplicates
and proceeded to the analysis with the help of VOSviewer software. Subsequently, the type of
analysis: Co-occurrence and Unit of analysis: All keywords were selected. The results can be
seen in Figure 3.

117



Conference proceedings: CURRENT CHALLENGES IN HUMAN RESOURCE DEVELOPMENT:
IMPLICATIONS OF THE CRISIS PERIOD 2024

Figure 3: Co-occurrence analysis on the topic of Human Technology Interaction
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Based on the Co-occurrence — All Keywords analysis performed in VOSviewer, the graphic
map (Figure 3) is divided into five color clusters that represent related research areas and their
key concepts in the context of human-technology interaction:

Red cluster (human-technology interaction): This cluster includes terms related to HTI
and user experience, such as “design,” “behavioural research,” “user experience,” and
“human engineering.” This cluster indicates a focus on aspects of design and user
experience, as well as philosophical and behavioural research related to human
interaction with technology.

Green cluster (technological adoption and robotics): Included in this cluster are key
terms such as “robotics,” “technology adoption,” “human robot interaction,” “accident
prevention,” and “trust.” This cluster highlights aspects of technology, particularly
robotics, and technology adoption in industries such as Industry 4.0. Also represented are
issues of trust and human-robot interaction, which may inform research on public
acceptance of robots and their safety.

Blue cluster (demographic aspects and decision-making): This cluster includes terms
such as "human," "male," "female," "aged," "decision making," and "article." The terms
indicate demographic and psychological aspects of research focused on differences in
decision-making processes and interactions between people of different ages. groups and
genders.

Yellow cluster (technology and e-learning): It includes terms such as "information and
communication," "information technology," "e-learning," and "human technology
interaction." This cluster focuses on topics related to the use of information and
communication technologies in education and human-technology interaction, putting
emphasis on information technology in the context of online education.

Purple cluster (ergonomics and cognitive systems): This cluster includes key terms
such as "ergonomics," "cognitive systems," "cognition," and "human experiment." Topics
in this cluster focus on ergonomics and the cognitive aspects of human interaction with
technology, which includes cognitive systems research and systems design, which are
adapted to the cognitive abilities and physical needs of the users.
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Furthermore, the issue of HTI was analysed with the help of the Web of Science Research
Assistant. The result of the performed analysis can be seen in Figure 4.

Figure 4: WoS Research Assistant - Human Technology Interaction
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Figure 4 shows the results of a Human Technology Interaction key term analysis created
using the Web of Science Research Assistant. This map shows the interrelationships between
topics, which are represented by individual nodes and the links between them. The size of the
nodes and the thickness of the lines indicate the frequency of occurrence and the strength of
the connection between the concepts. The analysis of the mentioned relationships shows the
following thematic concepts:

Business Simulation: This central node is associated with several terms such as
"learning organization", "content strategy", "colab" and "management learning". This
suggests that business simulations are a key aspect in developing knowledge and skills
within organizations and related to content sharing and collaboration strategies.

Learning Organization: The term is linked to "business simulation" and "content
strategy", which may indicate a focus on organizations that support continuous learning
and adaptation to technological change. The association with "content strategy" suggests
that organizations use strategies to effectively disseminate knowledge and support
learning.

Human Performance Technology: This node is linked to "skills management" and
"virtual workplace" suggesting that improving people's performance in the work
environment involves managing skills and using technology in a virtual environment.
This topic can be related to the effort to improve the efficiency and productivity of
employees using technological solutions.

Virtual Workplace: This term is closely related to concepts such as "skills management"
and "hard skills" suggesting that virtual work environments require specific management
and development of professional skills. The mentioned area can be crucial in the context
of the growing need for remote work and adaptation to new forms of work processes.

The map suggests that key themes in human technology interaction research are focused on
skill development, organizational learning, collaboration, and user-centered design. Together,
these concepts paint a comprehensive picture of how technology affects the work
environment, learning and performance in modern organizations.
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4. CONCLUSIONS

The results of the presented research provided an overview of the key trends in the interaction
between people and technology and their impact on the transformation of the working
environment. These findings are consistent with the theories at the beginning of the article
describing how new technologies are radically changing workplace needs and requiring new
skills. One of the dominant trends is the rise of automation and robotization, which confirms
the theories of the "Fourth industrial revolution". The deployment of robots and automated
systems reduces the need for manual tasks, but at the same time puts pressure on employees to
acquire advanced technical and digital skills. Another significant trend is the growing
importance of artificial intelligence, which transforms jobs and enables process optimization,
which corresponds to theoretical assumptions about digital transformation and data analytics
as a basis for decision-making. The research presented also highlights the change in the work
environment with the transition to a hybrid work model that combines remote work with
office work. Our findings provide an overview of the current trends in research, which
subsequently reaches industrial practice.

Limitations of the research include the limited range of available data and methodological
challenges associated with bibliometric analysis, such as the selection of databases and the
possible bias of research papers in selected databases. These factors may have affected the
results because they cannot fully cover all approaches and geographic differences within the
field of human-technology interaction research.

In the future, research should focus on in-depth investigation of specific aspects, such as the
psychological impact of technological changes on employees, analysis of educational systems
in the adaptation of the workforce to new technological requirements. At the same time, the
authors of the article plan to use the questionnaire method in the future, which will investigate
the opinions of employees of industrial organizations in Slovakia.
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