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MEASURING PERSONAL CHARACTERISTICS IN THE CONTEXT OF Al
ADOPTION: A REVIEW OF AVAILABLE INSTRUMENTS

Andriana Baziuk

Abstract

The increasing need to implement artificial intelligence in work processes has led to
growing research interest in factors and barriers influencing Al adoption. In response,
several Al adoption models have been proposed, among which Khanfar’s model is one
of the most comprehensive, as it incorporates factors at both the individual and
organizational levels. However, certain factors - particularly personal characteristics -
remain underexplored, especially from a measurement perspective. The aim of this
study is to is to examine the role of personal characteristics in the adoption of Al
technologies within the framework of Khanfar’s model and to identify the most robust
measurement tools by evaluating their validity and reliability. Based on a review of peer-
reviewed empirical studies, the analysis identified a range of measurement tools
applicable to this research context. The findings indicate that self-efficacy is the most
frequently measured personal characteristic, supported by several well-established and
psychometrically tested scales. In contrast, other characteristics [ particularly personal
self-image and personal development concern [ are addressed far less frequently,
revealing significant gaps in the existing measurement literature. These results highlight
the need for further research focusing on the development and validation of robust
measurement instruments for underexplored personal characteristics related to Al
adoption.

JEL classification: J24, 031, 033
Keywords: artificial intelligence, Al adoption, technology acceptance

Introduction

The rapid development of artificial intelligence and the expanding capabilities that Al
tools offer organizations have generated increasing interest in their implementation.
However, decisions regarding Al adoption are influenced by a wide range of factors.
Some of these emerge from the external environment, such as competitive pressure or
customer demand for Al-based solutions, while others — such as the level of
organizational readiness — are internal.

One of the most comprehensive approaches to systematizing these factors is the model
proposed by Khanfar (2025), which builds on the Technology-Organization-Environment
(TOE) framework. In Khanfar’s model, these determinants are further developed across
two levels of analysis: the organizational level and the individual level, each
accompanied by specific examples of relevant variables.

But knowing about these influences is not enough. Companies need not only to
understand which factors affect Al adoption but also to have tools to measure them and
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identify the areas where improvement is needed. Technological factors usually receive
more attention because companies can influence them directly. By contrast, individual-
level factors are measured much less often, even though personal characteristics
strongly shape how employees accept and use Al. Therefore, this article focuses on
identifying and reviewing measurement instruments for individual-level factors of Al
adoption — specifically personal characteristics — based on the categories defined in
Khanfar’s model.

1 Current State of the Solved Problem at Home and Abroad

The potential benefits and opportunities of Artificial Intelligence (Al) have led to its rapid
growth in the workplace, as confirmed by Eurostat (2025) data showing that 19.95% of
EU enterprises used Al technologies in 2025. This represents a significant increase of
6.47 percentage points compared to 2024. However, a major gap remains between large
corporations and small businesses; while 55.03% of large companies have adopted Al,
only 17% of small enterprises have done the same (Eurostat, 2025). This disparity
suggests that Al adoption, especially at the organizational level, remains challenging due
to limited financial and human resources, as well as a lack of specialized knowledge.
Several models explain the factors driving Al adoption at work, most of which categorize
these drivers into technological factors, such as costs and ROI, organizational factors like
readiness and culture, and environmental factors like competitive pressure. One of the
most comprehensive recent frameworks is the model developed by Khanfar et al. (2025),
which integrates both firm-level and individual-level factors based on a systematic
literature review. These factors are deeply interconnected, as firm-level environments
impact employee behavior, while individual traits like self-efficacy and Al literacy shape
the overall organizational readiness for Al (Liu et al., 2025).

In Khanfar’s model, individual factors are divided into three groups: individual
perceptions and feelings, social factors, and personal characteristics. The most
researched group is perceptions and feelings, often explored through classic theories like
the Technology Acceptance Model (TAM), which includes perceived usefulness, ease of
use, and trust in Al systems. While companies can influence these through training or
hiring experienced staff, Khanfar’s model suggests that this influence is moderated by
personal characteristics, which remain the least studied group. This lack of research may
be because these traits are often excluded from classic models like TAM or Unified
Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003), making
them harder to measure during the adoption process. However, researching them is vital
because these factors are difficult to change and can act as serious barriers. For instance,
self-efficacy positively impacts Al adoption (Ren, Guo, & Li, 2025) and boosts the
willingness to take risks with Al to gain more benefits (Han et al., 2025). Similarly,
individuals with high personal innovativeness are more likely to use Al products (Zhang
etal., 2025). A willingness to acquire and transfer knowledge also improves performance
and effort expectancy (Qahl & Yahya, 2024), much like previous ICT competence.
Conversely, a lack of knowledge leads to resistance to change and skepticism about
benefits (Algaissi & Qtait, 2025). Finally, personal development plays a dual role; some
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employees avoid Al tools if they see them as a threat to their career growth, while others
embrace them as an opportunity to develop new skills.

2 Research design and methodology

The aim of this article is to examine the role of personal characteristics in the adoption
of Al technologies within the framework of Khanfar’s model and to identify the most
robust measurement tools by evaluating their validity and reliability. To achieve this aim,
the following research questions were formulated:

e RQ1: Whatimpact do the personal characteristics defined by Khanfar have on the
process of Al adoption?

e RQ2: What measurement tools are currently available to quantify these
characteristics, and which of them demonstrate the highest quality?

The object of analysis consists of measurement scales assessing personal characteristics
included in Khanfar’s model, namely: self-efficacy, personal innovativeness, knowledge
sharing tendency, personal self-image, personal development concern, system use
experience, ICT/Al knowledge, and ICT competence.

As a first step, the original study by Khanfar et al. (2025) was examined, and the primary
sources referenced by the authors were reviewed to identify the measurement
instruments used for these personal characteristics. Subsequently, an additional
literature search was conducted to identify further relevant scales not explicitly
mentioned in the original model. The literature search was carried out using the
following databases: EBSCO, Web of Science, Scopus, and Google Scholar. Combinations
of keywords related to Al adoption and individual characteristics were used, including
terms such as Al adoption, personal characteristics, self-efficacy, personal
innovativeness, ICT competence, measurement scale, and instrument. In addition, a
manual search was performed by reviewing the reference lists of selected articles (cross-
referencing method) to identify further relevant studies.

Only peer-reviewed journal articles published in English were included in the review. As
the focus of this study was on specific measurement instruments, literature review
articles were excluded. Only empirical studies that explicitly reported the use or
development of measurement scales for the examined personal characteristics were
considered. This methodological approach enabled a comprehensive and systematic
coverage of the existing literature related to the measurement of personal
characteristics in the context of Al adoption.

3 Research results

The analysis of the available literature reveals that personal characteristics are not
equally represented in scientific research. While the influence of self-efficacy on Al
adoption is extensively documented, other traits such as personal self-image or personal
development concern are mentioned far less frequently, leading to fewer identified
constructs for their measurement. The search results and the identified instruments are
summarized in Table 1.
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A notable trend in analyzed literature is the heavy reliance on adapted scales from
general technology models rather than the creation of new, Al-specific instruments.
While this approach keeps the theory consistent and shows high validity and reliability
across studies, it might miss some unique Al features.

Self-efficacy

Among all personal characteristics, self-efficacy is the most frequently cited in the
context of Al adoption. Numerous studies confirm both its direct and indirect positive
impact. For instance, self-efficacy influences Perceived Ease of Use, which, according to
TAM, indirectly affects the intention to use Al (Brohl et al., 2019). It also significantly
predicts Perceived Usefulness, the strongest driver of Al adoption (Liu et al., 2025).
However, general self-efficacy does not always show a strong impact (Latikka et al.,
2019). Consequently, researchers often specify Computer or Technological self-efficacy
(Falebita & Kok, 2024). To address Al's unique nature, specialized tools like the Al Self-
Efficacy Scale (AISES) (Wang et al., 2024) and professional-specific scales, such as the
Teacher Al Competence Self-Efficacy (TAICS) (Chiu et al., 2024) have been developed.
While these specialized scales show high reliability, many studies still rely on general
scales adapted for specific contexts (Han et al., 2025), while some even measure it as a
barrier, such as the "Lack of computer self-efficacy" (Gupta & Bhaskar, 2020).

Personal innovativeness

Personal innovativeness also demonstrates a significant direct positive influence on Al
adoption and acts as a partial mediator between social influence and usage intention
(Kandoth & Sekhar, 2022). Furthermore, personal innovativeness strengthens the impact
of other factors like relative advantage and top management support (Pizam et al.,
2022). In the analyzed studies, it was typically measured using adapted 4-item or 6-item
scales.

Knowledge sharing tendency

Knowledge sharing tendency has a positive effect on key constructs like performance
expectancy and directly affects behavioral intention (Gupta & Bhaskar, 2020). This
relationship is complex and mutual: Al adoption can foster knowledge sharing, while a
tendency to share knowledge acts as a crucial enabler for effective Al use (Hu et al.,
2024). Most studies measured this construct using 7-point Likert scales adapted from
previous research (Hu et al., 2024; Zamrudi et al., 2024).

Personal self-image

Research suggests that users are more likely to adopt Al innovations that align with their
self-perception and enhance their status. In the workplace, perceived personal image
fully mediates the negative impact of job insecurity on Al adoption (Dabbous et al.,
2022). Researchers typically measure this using 3-item or 7-point Likert scales adapted
from the TAM2 model (Brohl et al., 2019).
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Table 1

Overview of measurement scales used in Al adoption research

Characteristics measured and

(5-point scale)

Control-Value Theory of
Achievement Emotions.

Study Sample Theoretical background Validity
measurement scale
Wang et al, Al Self-Efficacy (7-point Likert 314 Internet users in Taiwan Social cognitive theory (SCT) Cronbach’s a =0.958
(2024) scale)
. . Constructivist Learning Theory,

S.elf-ef'ﬁcacy (IROWSE - 4-p0|.nt TAM, Cognitive Load Theory, Cronbach's a: 0.94 for Digital
Ren et al, Likert scale and SE-HRI -6-point . . . .

. . 921 Chinese university students Identical Elements Theory, competence scale; 0.91 for SE-
(2025) Likert scale), Digital competence

HRI; 0.90 for IROWSE.

Falebita & Kok

Technological self-efficacy (5-

176 undergraduate students from

TAM Cronbach's a: 0.814
(2024) point Likert scale) a public university in Nigeria ronbachs o !
E:Zh(;;f)t al. Self-efficacy (5-point scale) 434 teachezﬁrooor:l Hong Kong Bandura’s Self-Efficacy Theory Cronbach’s a values > 0.87
Latikka et al. G | Self-effi 6-point C k staff (n =501
aticka et a eneral Self-efficacy (6-poin afe work sta (.n . Bandura’s theory of self-efficacy Cronbach's a = 0.814
(2019) scale) experienced users) in Finland.
Han et al. Al usage and Self-efficacy (5-point . . Cronbach's a: 0.845 for Al Usage;
(2025) scale) 442 employees in China SCT 0.804 for SE;
.. ) - 1326 operational production
Brohl etal,, Self-efficacy, Image (7-point Likert workers (Germany, Japan, China, TAM, TAM 2, TAM 3, UTAUT Not mentioned
(2019) scale)
USA).
Lack of computer self-efficacy,
Gupta & Personal innovativeness, Personal 32 teachers from higher Conceptual framgwprks . '
development concern, Lack of Al . S . . developed from existing ICT Consistency ratio <0.10
Bhaskar (2020) , . educational institutions in India .
knowledge (Saaty’s nine-point adoption literature.
scale for pair-wise comparisons)
Pizam et al. Innovativeness (7-point Likert 1077 hotel managers across 11 TOE framework Composite Reliability > 0.8
(2022) scale) countries
Kandoth & Personal innovativeness (4-point 440 students from Indian Theory of Reasoned Action (TRA), Cronbach’s a
Sekhar (2022) scale) universities TAM, UTAUT. =0.751
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Zamrudi et al.
(2024)

Knowledge Sharing, Tech Savvy
(7-point Likert scale)

213 business students

Conceptual frameworks
developed from existing ICT
adoption literature.

Cronbach’s a = 0.924 -0.976

(2022)

Lebanon

Qahl & Yahya Knowledge Sharing (Closed-ended | Saudi faculty members in higher
o . L UTAUT 2 X
(2024) survey/ Qualitative interviews) education institutions
Hu et al. (2024) Knowledge Sharing (5-point sca 364 e'zmployees from a large SCT Cronbach’s a=0.925
Chinese travel company
Dabbous et al. Self-image (7-point scale) 203 employees working in TAM and TRA Cronbach’s a = 0.952

Integrated Al acceptance-

Hag et al, Personal development concern 285 university students in the avoidance model (IAAAM), Cronbach’s o =0.90
(2025) (7-point Likert scale) UAE Technology Threat Avoidance

Theory (TTAT),.
Cao et al. Personal d?velc?pment concern 269 UK business managers UTAUT, TTAT, IAAAM Cronbach’s o = 0.88
(2021) (7-point Likert scale)
Nazaretsky et . 6 high school biology teachers TAM, resistance to organizational ~aro
al. (2022) ICT/Al knowledge (Experiment) from lsrael change theory Inter-rater agreement ~95%
Caner-Yildinm Information and Data Literacy, . .
(2025) Habit (5-point Likert scale) 404 undergraduate students DigComp, UTAUT2 Cronbach’s a = 0.866 - 0.948

Vichitkraivin &
Naenna (2021)

Lack of technical knowledge (5-
point Likert scale)

466 medical staff in Thai
government hospitals

UTAUT and Pagani’s barrier
model

Cronbach’s a > 0.76

Liu et al. (2025)

Self-efficacy, Multimodal Literacy
(5-point Likert scale)

498 university students in China

TAM

Cronbach’s a > 0.88

Source: Authors’ own work
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Personal development concern

Personal development concern — the fear that Al might prevent learning from one's own
experience [ generally has a negative impact on intention to use Al (Haq et al., 2025).
However, this hypothesis was not confirmed in a study of UK business managers (Cao,
2021), where authors used self-developed indicators focusing on career development
and loss of control over personal growth.

System use experience

System use experience refers to a person's prior experience with Al. While there is no
single established name for this construct, with some researchers calling it "Al usage"
(Han et al., 2025), its importance is well-documented. For instance, Han et al. (2025)
confirmed that experience influences Al adoption through self-efficacy and risk
perception, using a 3-item scale adapted from Tang et al. (2023). Similarly, students with
past experience tend to show higher enthusiasm and confidence when interacting with
Al tools (Algaissi & Qtait, 2025).

ICT/Al knowledge and ICT competence

These constructs have a significant impact on the behavioral intention to use Al and can
act as either a barrier (in the case of a lack of knowledge) or a driving force (in the case
of high competence) (Gupta & Bhaskar, 2020). Most studies confirm that a high level of
ICT or digital competence correlates positively with Al adoption, as this competence
reduces perceived complexity and increases user confidence (Liu et al., 2025). It has also
been confirmed that digital competence often serves as the foundation for building
confidence, which directly affects interaction with Al (Zhang et al., 2025). Since ICT/Al
knowledge and ICT competence are closely interrelated, many scales measure both
constructs simultaneously or focus specifically on competencies that reflect practical
skills, as theoretical ICT knowledge is a prerequisite for them.

To measure these, researchers typically use comprehensive scales employed in many
international studies, such as DigComp (Vuorikari et al., 2022), the Digital Competence
Scale for University Students (Caner-Yildirim 2025), or the adapted Multimodal Literacy
scale by Bulut et al. (2015). However, researchers note that while general ICT
competence is useful, the successful adoption of Generative Al requires new, more
advanced digital skills than those provided by traditional frameworks. These include
skills such as prompt-writing and the critical evaluation of Al-generated content (Caner-
Yildinnm, 2025), suggesting that existing scales need further refinement.

4 Discussion

The analysis shows that the study of how personal traits affect Al adoption is growing
fast, with the majority of identified studies published after 2022. With the constant use
of Al in many areas, this trend is expected to continue. Our review found a wide range
of scales, most of which show good reliability and are based on well-known theories.
However, there is a gap in how different traits are covered.

10
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Self-efficacy remains the most frequently measured construct, with authors
distinguishing between general, technological, and Al-specific self-efficacy. Our findings
confirm that it significantly predict Al adoption behaviors. While the instruments used
generally demonstrate high internal consistency (Cronbach’s alpha often exceeding 0.8),
they vary substantially in item count and scoring formats (primarily 5-point vs. 7-point
Likert scales), which poses challenges for cross-study syntheses.

Furthermore, personal innovativeness continues to be a central variable, often analyzed
through the lens of traditional adoption theories such as TAM, TOE, or UTAUT. Along with
innovativeness, Al literacy and digital competence have emerged as critical predictors;
users with higher ICT knowledge and literacy demonstrate a significantly higher intention
for Al tools use.

The least studied personal characteristics are those that act as barriers to Al adoption,
such as a lack of Al knowledge and personal development concerns. Including these
factors in models like TTAT or IAAAM gives a better picture of why people avoid Al, not
just why they adopt it. Still, these negative factors are not researched enough, and there
is a lack of standard scales to measure them.

This study contributes by providing a summary of measurement tools that help track
how personal characteristics influence the intention to use Al. However, there are some
limits to consider: since the field is changing so fast, our review focuses on very recent
data and English-language papers. Also, the variety of scales makes it hard to compare
the results directly.
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POROVNAVACIA ANALYZA NASTROJOV NA MERANIE FAKTOROV
OSVOJENIA UMELEJ INTELIGENCIE

Karol Csiffary — Matus Horndcek

Abstract

V poslednych rokoch sa umeld inteligencia stava integralnou sucastou fungovania fudskej
spolo¢nosti nakolko jej pozitivhe posobenie pri spravnom riadeni prindsa vseobecny
osoh. V ramci fungovania spolo¢nosti poskytuje velké uUspory z nakladov a zvySuje
konkurenénu vyhodu tych spolocnosti, ktoré Uspesne zvladli jej implementdciu do svojej
Struktury a zavedenych procesov. Publikacia sa venuje Studiu nastrojov na porovnanie
faktorov, ktoré mézu sluzit ako vhodné indikatory pre posudenie Uspesnosti zavedenia
umelej inteligencie do spolo¢nosti v jej uvodnych fazach, kedy dochadza k takzvanému
osvojeniu umelej inteligencie spolo¢nostou.

JEL classification: M11, M15
Keywords: umeld inteligencia, osvojenie umelej inteligencie, faktory osvojenia, ndstroje
na meranie faktorov osvojenia

Uvod

Umela inteligencia sa stala v poslednych rokoch neoddelitelnou sucastou nasich Zivotov.
V sucasnosti uz nasla uplatnenie v réznych oblastiach nasho kazdodenného Zivota ako su
napriklad zdravotnictvo, financie alebo verejnd sprava. Od umelej inteligencie (z
anglického Artificial Intelligence alebo tieZz Al) sa ocakava zvySovanie efektivnosti,
skvalitiovanie rozhodovania a vytvaranie ekonomickej hodnoty (Davenport a Ronanki,
2018). Napriek uvedenym pozitivnym vlastnostiam vSak adopcia Al v organizaciach stéle
celi vyznamnym prekazkam. DIhodobejsie studie poukazuju na skutoénost, Ze samotna
dostupnost technoldgie vo vSseobecnosti nepostacuje na jej Uspesné zavedenie v rdmci
organizacie (Rogers, 2003). V suvislosti s umelou inteligenciou je problém este zlozZitejsi
nakolko v konkrétnej organizacii uz predpokladd zavedenu IT infrastruktaru (Alsheibani
a kol., 2018). Aj na zdklade uvedeného preto spolo¢nosti dosledne zvazuju viacero
faktorov, ktoré im daju odpoved” o moZnosti osvojenia si technolégie umelej inteligencie.
Medzi skimané faktory patri navratnost investicii, dalej oCakavané prinosy systémov
umelej inteligencie, technologickad vyspelost riesenia, kompatibilita s existujucou IT
infrastruktdrou, spolahlivost a presnost systémov, naklady spojené s implementaciou a
prevadzkou a schopnost organizéacie integrovat umeld inteligenciu do uZ fungujucich
procesov (Bughin a kol., 2019; Rai a kol., 2020). Uvedené faktory sa objavuju vo viacerych
teoretickych modeloch osvojenia roéznych technoldgii, avSak pouZité metodiky ich
merania sa roznia v zavislosti od autora Studie. Autori tychto vyskumov sa doteraz
zameriavali prevazne na identifikaciu faktorov osvojenia a ich vztahov k zdmerom
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osvojenia alebo organizatnému vykonu, avsak nastroje merania vdaka ktorym su
uvedené faktory zaznamendvané su skimané menej ¢o stazuje objektivne porovnavanie
pouzitych metodik. Ciefom nasho ¢lanku je poskytnut aktualny literarny prehlad z oblasti
identifikacie a analyzy nastrojov merania faktorov osvojenia umelej inteligencie v
organizdaciach. Za klucové sme zvolili nasledovné faktory: navratnost investicii, vyhody
systémov umelej inteligencie, zrelost systému, kompatibilita s IT infrastruktirou,
spolahlivost a presnost systému, naklady na integraciu systémov umelej inteligencie a
technoldgii. Nas clanok analyzuje vybrané publikdcie, ktoré prave vyssie uvedené faktory
skumali  prostrednictvom  kvantitativnych, kvalitativnych  alebo  zmieSanych
metodologickych pristupov.

1 Sucasny stav riesSenej problematiky doma a v zahranici

Sucasny stav vyskumu osvojovania umelej inteligencie organizaciami poskytuje znac¢nu
roznorodost v metodoldgii a preto bola na vytvorenie vhodného literdrneho prehladu
Studovanej oblasti pouZitd technika scoping review, ktoré umozruje analyzovat dostupnu
literaturu bez potreby striktného hodnotenia kvality skimanych studii typickej pre
systematické prehlady (Arksey a O’Malley, 2005). Uvedeny pristup je vhodny pre
dynamické oblasti ako je osvojovanie umelej inteligencie, ktoré zahfna velké mnozstvo
pristupov a metodoldgii. V sucasnosti sa osvojovanie umelej inteligencie modeluje
prevazne prostrednictvom troch modelov, ktorymi si TOE, DOl a UTAUT/TAM. TOE je
skratka z ,Technology, Organization, Environment” alebo tiez ,Technoldgia, Organizacia,
Prostredie” a hodnoti technologické a organizacné determinanty osvojenia technologii.
DOI je skratka zo sloveného spojenia , Diffusion of Innovations“ alebo tiez ,Sirenie
inovacii“ a nachadza faktory ako relativna vyhoda, kompatibilita a zloZitost novych
technoldgii. UTAUT/TAM su skratky zo slovnych spojeni ,Unified Theory of Acceptance
and Use of Technology” (UTAUT) alebo tiez ,Jednotnd tedria akceptdcie a pouzivania
technoldgii“ a ,Technology Acceptance Model” (TAM), ¢o znamena ,Model akceptacie
technoldgii, ktoré objasnuju uzivatelské umysly a spravanie pri prijimani technolégii.
Viaceré z tychto modelov neboli pévodne navrhnuté pre studium umelej inteligencie
avsak ukazali sa ako vhodné a preto sa v su€asnosti pouzivaju. Mnohé studie tieto modely
adaptovali a zaroven rozsirili o faktory relevantné pre umelu inteligenciu. Ich pouzitie
umoznuje systematické meranie faktorov osvojenia si umelej inteligencie organizaciami.

2 Vyskumny dizajn a metodolégia

V prispevku nas vzhfadom na povahu prehlfadového ¢lanku v Style scoping review
zaujimali tieto otdzky:

1. Ktoré publikacie skimaju faktory osvojenia umelej inteligencie v organizaciach?

2. Ktoré z metodologickych pristupov v nich boli pouzité?

3. Ktoré nastroje a Skaly sa v sucasnosti pouZivaju na meranie faktorov osvojenia
umelej inteligencie?

4. Z ktorych teoretickych rdmcov vychadzaju uvedené publikacie?

Do prehladu boli zahrnuté len $tudie, ktoré spiriali kritéria empirického vyskumu,
explicitné zameranie sa na osvojenie alebo zavedenie umelej inteligencie v
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organizaciach, skimanie minimalne jedného z uvedenych faktorov osvojenia si umelej
inteligencie, publikdcia musela byt v recenzovanom vedeckom casopise alebo
konferencnom zborniku, publikdcia bola napisanda v anglickom jazyku. Vybrané
publikacie boli analyzované pomocou deskriptivnej a tematickej analyzy. U kazdej
publikacie boli zaznamenané informacie ako nazov studie, metodoldgia, nastroje
merania, vzorka objektov, ciel vyskumu a teoretické vychodiska.

3 Vysledku vyskumu

Faktory merania osvojenia umelej inteligencie

Rdmec technoldgia—organizdcia—prostredie (Technology—Organization—Environment
Framework, TOE)

Tento rdmec vychddza v podmienkach osvojenia umelej inteligencie z predpokladu, Ze je
ovplyvnené technologickymi charakteristikami ako je napriklad kompatibilita,
komplexnost, relativna vyhoda a organizaénymi faktormi ako je velkost organizacie,
podpora manaimentu spolocnosti, pripadne tieZ environmentalnymi podmienkami
(Tornatzky a Fleischer, 1990). Niekedy byva tieZ rozsireny o parametre ako je napriklad
systémova vyspelost a integracia s existujucou IT infrastruktdrou.

Sirenie inovdcii (Diffusion of Innovations, DOI)

Tato tedria vysvetluje osvojenie technoldgii prostrednictvom vlastnosti konkrétnej
inovacie ako moéZe byt napriklad relativna vyhoda poskytovana danou inovéciou,
kompatibilita, zloZitost inovacie a pozorovatelnost (Rogers, 2003). Viaceré publikaciu ju
pouZzivaju na presnejsi popis prinosov systémov umelej inteligencie a ich kompatibility s
existujucimi technolégiami.

Model akceptdcie technoldgii (Technology Acceptance Model, TAM) a Akceptdcia
informacnych technoldgii pouzZivatelmi (User acceptance of information technology,
UTAUT)

Hoci boli TAM (Davis, 1989) a UTAUT (Venkatesh a kol., 2003) povodne navrhnuté na
individudlnej urovni, viaceré studie ich adaptovali na Studium organizovania umelej
inteligencie. Hoci boli oba uvedené modely povodne navrhnuté samostatne, v si¢asnosti
sa pouZivaju v kontexte adaptacie na organizacny kontext a vnimanych prinosov umelej
inteligencie, na ¢o sa pouZivaju konstrukty o¢akdvany vykon a vnimana uZito¢nost.

Rozsirenia Specifické pre prijatie umelej inteligencie (Al-specific Adoption Extensions)

V reakcii na Specifika Al vznikaju rozSirené modely osvojenia, ktoré zohladnuju faktory
ako spolahlivost algoritmov, presnost vystupov, transparentnost rozhodovania a datovu
pripravenost organizicie (Rai a kol., 2020). Tieto pristupy poukazuju na potrebu
Specifickych meracich nastrojov, ktoré presahuju tradicné modely osvojenia
informacnych technoldgii organizaciami.

Ndvratnost investicii (Return on Investment, ROI)

Predstavuje jeden z najvyznamnejSich faktorov vplyvajucich na osvojenie umelej
inteligencie v organizaciach. Je to pomer medzi financnym prispevkom vytvorenym
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umelou inteligenciou a nakladmi spojenymi s jej spustenim a udrzbou (Bughin a kol.,
2019). Velka cast prinosov umelej inteligencie v organizacii sa vSak nedd priamo vycislit,
nakolko ide o zlepSenie fungovania vnutornych procesov spolocnosti (Davenport a
Ronanki, 2018). Zaujimavym pristupom bolo meranie navratnosti investicii
prostrednictvom Likertovych $kal, kde sa hodnotilo ocakavané znizenie ndkladov,
zvysenie produktivity a zlepSenie finan¢nej vykonnosti spolo¢nosti (Wamba a kol., 2021).
Uvedeny faktor je vSak nutné pouZzivat so zretelom na konkrétnu oblast, na ktori ma byt
aplikovany. Napriklad v podmienkach zdravotnictva bola pouzitd kombinacia
objektivnych a subjektivnych metrik, kde sa hodnotila miera splnenia planovanych
finan¢nych cielov a Uspora ndkladov (Adler-Milstein a kol., 2023). Vyznamné vyuZzitie ma
ROl ako heuristicky nastroj pri rozhodovani v skorych fazach osvojenia umelej
inteligencie (Alsheibani a kol., 2018).

Vyhody systémov umelej inteligencie (Benefits of Al Systems)

Vyhody umelej inteligencie moZno definovat ako zvysenie vykonnosti systému,
respektive organizacie, zvySenie kvality procesov a zlepSenie strategickej pozicie
organizacie (Rai a kol., 2020). Uvedené zlepsenia mézu spocivat v lepsej automatizacii,
vyssej rychlosti alebo lepSom rozhodovani a v konecnom dosledku tak poskytuju svojej
organizacii konkurenénu vyhodu. Umeld inteligencia sa méZze implementovat aj napriklad
na zvysenie presnosti predpovedi a zlepSenie zakaznickych sluZieb (Ransbotham a kol.,
2020). Pri analyze rozhovorov v kvalitativnych publikdcii si prinosy umelej inteligencie
identifikované induktivne (napr. Davenport a kol., 2020). V kvantitativnych vyskumnych
publikaciach su prinosy umelej inteligencie vnimané predovSetkym prostrednictvom
vhnimanej uzito€nosti a zlepSenia vykonu (Davis, 1989; Rogers, 2003).

Vyspelost systému (Maturity of the System)

Vyspelost systému poukazuje na technologicki a procesnu uroven pripravenosti
implementacie umelej inteligencie v organizacii (Gartner, 2021). Pokrocilé systémy
umelej inteligencie su stabilne zainkorporované internych procesov spolo¢nosti a daju sa
Skalovat. Na meranie vyspelosti systému sa v sucasnosti najviac pouzivaju modely, ktoré
hodnotia vsetky fazy implementdcie a prevadzky umelej inteligencie, od fazy
experimentovania az po jej plnu integraciu (Alsheibani a kol., 2018). V kvantitativnych
Studiach sa mozu urovne vyspelosti systému transformovat do Likertovych 3kal, ¢im sa
daju pouzit v SEM modeloch (Wamba a kol.,, 2021). Lichtenthaler pouiZil pri
multisektorovej analyze osvojenia umelej inteligencie ako ndastroj merania stupne
vyspelosti umelej inteligencie (Lichtenthaler, 2020).

Kompatibilita s IT infrastrukturou (Compatibility with IT Infrastructure)

Kompatibilita je definovana ako rozsah, v ktorom sa nova technoldgia zhoduje s uz
existujucimi systémami, procesmi a hodnotami spoloc¢nosti (Rogers, 2003). V ramci
umelej inteligencie iba o schopnost prepojenia s uz existujucou informacnou Strukturou,
kam patri softvér, databazy a zabezpecené datové toky (Kamble a kol., 2020).
Nekompatibilita s uvedenymi typmi uz existujucej infrastruktdry v ramci spolo¢nosti
Casto vedie k znacnym problémom v procese osvojenia umelej inteligencie organizaciou
(Alsheibani a kol., 2018). V jednej vyskumnej publikdcii autori merali mieru kompatibility
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osvojenia umelou inteligenciou v ramci vyrobnej spolo¢nosti prostrednictvom analyzy
technologickej uUrovne prepojenia a jej potreby s uz existujucou IT a datovou
infrastruktdrou v ramci uvedenej spolo¢nosti (Kamble a kol., 2020). Kompatibilita moze
byt tieZ merand napriklad ako schopnost systémov umelej inteligencie prepojit sa v ramci
spoloc¢nosti s platformami planovania podnikovych zdrojov a riadenim doddavatelského
retazca (Queiroz a kol., 2021). Kompatibilita je v sucasnosti chapana ako dynamicky,
meniaci sa a vyvijajuci proces, ktory zavisi od technologickej rozvinutosti organizacie a
stupnia osvojenia si umelej inteligencie (Kinkel a kol., 2022).

Spolahlivost a presnost systému (System Reliability and Accuracy)

Ide o Specidlne faktory osvojenia umelej inteligencie, ktoré prekonavaju modely
osvojenia beznych IT technoldgii. Sleduje sa u nich predovsetkym stabilita a identickost
prejavov umelej inteligencie v kontexte vykonu systémov a taktiez spravnost
generovanych algoritmov (Rai a kol., 2020). Uvedené faktory su klucové v sektoroch s
vysokymi ndrokmi na bezpecnost a presnost, kam patria napriklad financie alebo
zdravotnictvo (Adler-Milstein a kol., 2023). Ako prediktory osvojenia umelej inteligencie
v ramci takzvaného SEM modelu (Modelovania Strukturalnych rovnic, SEM) su zahrnuté
konstrukty hodnotiace dbveru vo vystupy umelej inteligencie, stabilitu systému a
konzistentnost vykonu (Kumar a kol., 2021). Hybridnym pristupom je v tomto pripade
zase hodnotenie spolahlivosti systémov umelej inteligencie v zdravotnictve na zaklade
miery vyskytu chyb a potreby ich opravy clovekom (Adler-Milstein a kol., 2023).
Algoritmova dbvera identifikovana Sarkerom a jeho timom je povazovana za klucovy
predpoklad pre uspeSné osvojenie umelej inteligencie. V kontexte toho su pri vzniku
dovery voci umelej inteligencii klu¢ové spolahlivost a presnost (2022).

Ndklady na systémy umelej inteligencie (Cost of Al Systems)

Predovsetkym pre malé a stredné podniky predstavuju naklady na implementaciu a
prevadzku jednu z vyraznych bariér pri zavedeni systémov umelej inteligencie v
spolocnosti (Bughin a kol., 2019). V modeloch osvojenia umelej inteligencie su naklady
chapané ako negativny prediktor (Kamble a kol., 2020). Niektori autori tiez merali
naklady na osvojenie umelej inteligencie v spolo¢nosti pomocou poloziek z oblasti
finanCnej ndrocnosti zavedenia, dostupnych zdrojov a ndkladov na zapojenie do
systémov spoloc¢nosti (Zhang a kol., 2022). Negativny vplyv na Uspesné osvojenie umelej
inteligencie v ramci spolo¢nosti maju tiez takzvané vnimané naklady, pricom ich vplyv
zavisi od velkosti spolocnosti a Urovne jej zavedenych technolégii (Chatterjee a kol.,
2021). Mnohé projekty z oblasti osvojenia umelej inteligencie byvaju tiez v ¢asovom
harmonograme posunuté, nakolko spolo¢nosti v Uvodnej faze planovania ¢astokrat
podcenia ndklady na vyvoj a prevadzku umelej inteligencie (Alsheibani a kol., 2018).

Integrdcia technoldgii (Technology Integration)

V pripade osvojenia umelej inteligencie ide o schopnost spolo¢nosti efektivne zaviest a
spojit systémy umelej inteligencie s existujucou vnutornou organizacnou Strukturou a
procesmi spoloénosti (Rai a kol., 2020). Uspe$né zavedenie umelej inteligencie vedie k
zmene vnutornych pracovnych a rozhodovacich procesov v organizacii (Sarker a kol.,
2022). Zaujimava je publikacia venujlca sa schopnosti plne aplikovat umelu inteligenciu
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do systémov informacnych technolégii v ramci spolocnosti pbsobiacej v ramci
dodavatelskych retazcov (Queiroz a kol., 2021). Zaujimavy je poznatok, Ze vyssia
technologickd komplexnost v ramci organizacie naopak zniZuje pravdepodobnost
osvojenia umelej inteligencie uvedenou organizaciou (Kamble a kol., 2020). Pre uspesnu
implementaciu umelej inteligencie v ramci organizacie je potrebné zabezpedit rovnaky
rozvoj ako technolégii, tak aj Skolenie personalu aby nedoslo k odporu zamestnancov k
implementacii umelej inteligencie (Sarker a kol., 2022).

Porovndvacia analyza ndstrojov na meranie faktorov

Z analyzovanych stadii vyplyva jasna preferencia autorov pouzZivat v ramci
kvantitativnych vyskumnych dizajnov predovsetkym dotaznikové metddy, predovsetkym
pri Studiu faktorov ako je navratnost investicii, ndaklady na systémy umelej inteligencie,
kompatibilita s existujlicou technologickou infrastruktirou a vyhody systémov umelej
inteligencie. V ramci kvalitativneho vyskumného dizajnu boli pri analyze integracie
technoldgii a presnosti systému pouzité predovsetkym rozhovory a pripadové Studie.
Pouzitymi dominantnymi meracimi nastrojmi boli Likertove skaly, proxy ukazovatele ako
vnimand uZitoCnost a zloZitost implementacie a v Specidlnych pripadoch ako je
zdravotnictvo aj hybridné pristupy, kombinujuce oba predchadzajuce.
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Tabulka 1
Zjednocujuci prehlad vyskumnych publikacii o faktoroch osvojenia umelej inteligencie

Publikacia Metodika Nastroje na meranie Vzorka Ciel Studie Teoreticky zaklad
Polozky vnimanej Manazéri v systémoch Zavadzanie informaénych
Adler- . Y . ,J., . Y . . Ocenenie hodnoty a - v
o o . navratnosti investicii, zdravotnej starostlivosti , . technoldgii v
Milstein a Kvantitativny prieskum e e C vysledkov umelej ) e
spolahlivosti a finanéného v Spojenych statoch N . . zdravotnictve, organiza¢na
kol., 2023. . inteligencie v zdravotnictve , .
vplyvu americkych vykonnost
I o Rdmec pripravenosti . , Posudenie pripravenosti Ramec technolégia-
Alsheibani Kvalitativna (rozhovory, p P . . 21 viacsektorovych .. 'p p' - L & .
. L vpn umelej inteligencie, o umelej inteligencie a bariér organizacia-prostredie
a kol., 2018. pripadova studia) s . organizacii VSR
tematické kédovanie jej prijatia (TOE)
. s Ukazovatele ekonomického . . . Odhad vplyvu umelej Tvorba ekonomicke;j
Bughin a kol., ZmieSana (prieskum / S Globalne medziodvetvové L Py y N !
o . vplyvu, aproximacie N . inteligencie na makro a hodnoty, digitadlna
2019. ekonomické modelovanie) . . L spolo¢nosti . . . L.
ndvratnosti investicii firemnej Urovni transformacia
Ramec technolégia-
, , , , . ., o _— Syntetizovanie organizacia-prostredie
Chatterjee Kvantitativna (analyza Schéma kddovania bariéra | Predchdadzajluce empirické v . o & P .
. . . S e s 1 determinantov prijatia (TOE), model akceptacie
a kol., 2021. zalozend na literature) hnacich sil prijatia studie

umelej inteligencie

technoldgie (TAM), Sirenie
inovacii (DOI)

Davenport a

Kvalitativna (analyza

Deskriptivne ukazovatele

Identifikacia praktickych

Tedria inovacii zaloZzena na

Ronanki, , . . Velké spoloénosti pripadov pouzitia a vyhod .
2018. pripadov) vykonnosti umelej inteligencie praxi
Presku ie vpl Model akceptaci
Davenport Zmiesané (prieskum / Stupnica vnimanych vyhod . , v res .u.man.le vp.yvu o’ e. akcep acvlle .
S . Marketingovi manazéri umelej inteligencie na technolégie (TAM), Sirenie
a kol., 2020. rozhovory) umelej inteligencie . L . L
marketingovu vykonnost inovacii (DOI)
Gartner, . . , Urovne vyspelosti umelej Referencéné hodnoty v Vypracova?me modelu' . .
Koncepéné / aplikované L . . hodnotenia vyspelosti Tedria vyspelosti modelu
2021. inteligencie odvetvi S .
umelej inteligencie
Kvantitativne
Identifikacia fakt R4 technolégia-
Kamble (Modelovanie Kompatibilita, naklady, 194 vyrobnych spolo¢nosti bariZ: i :ailgdjanci’:or\rz:le' or aamnieZ(;Cieac_ r:gsfc)rge;Zie
a kol., 2020. Strukturalnych rovnic zloZitost Likertovych skal v Indii P ) & P

metddou parcidlnych

inteligencie

(TOE)
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najmensich Stvorcov, PLS-
SEM)

Analyzovanie integracie

Kumar a kol.,
2021.

(Modelovanie
Strukturalnych rovnic,
SEM)

Skaly vnimanej
spolahlivosti, presnosti a
dovery

312 manazérov z oblasti
obchodu a informacnych
technolégii

Preskimanie dovery
a spolahlivosti systémov
umelej inteligencie

Kinkel a kol., Kvalitativne (pripadové Analyza procesu, protokol Vyrobné spolo¢nosti S . Tedria sociotechnickych
won . C umelej inteligencie v ]
2022. Studie) pohovoru v Eurdpskej unii " , systémov
produkénom prostredi
Kvantitativne

Rozsirenie modelu
akceptacie technolégie
(TAM), tedria dévery

Lichtenthaler,
2020.

Zmiesané (koncepcné /
empirické)

Fazy vyspelosti umelej
inteligencie

Multisektorové organizacie

Studium strategickej
transformacie umelej
inteligencie

Tedria dynamickych
schopnosti

Kvantitativne

201 manazérov z oblasti

Preskimanie zavadzania

Ramec technolégia-

inovacie

Queiroz (Modelovanie Integracia technoldgii, . . B} " S . organizacia-prostredie
. . , vl - riadenia dodavatelského umelej inteligencie v T
a kol., 2021. Strukturalnych rovnic, Skaly kompatibility , . L . (TOE), Sirenie inovdcii
retazca (SCM) dodavatelskych retazcoch
SEM) (DOI)
Defi ie hybridnych
Rai a kol Koncepcny Koncepény rdmec - s sfé;(;\\llaér::i/eZag unn\:(;le' Tedria digitaInych
2020. peny peny ¥ L . ! platforiem
inteligencie
Ransbotham Kvantitativny (rozsiahly an'man'e vyh'od\c u,melej . Postdenie organlza'cnej Tedria organizacného
. inteligencie, Skaly 3000 manazérov hodnoty umelej P
a kol., 2020. prieskum) e S . ucenia
schopnosti ucenia inteligencie
Rogers, 2003. Koncepcny Konstrukcie atribitov - Vysvetlenie Sirenia inovacii Sirenie inovacii (DOI)

Sarker a kol.,
2022.

Kvalitativne (rozhovory)

Algoritmické konstrukty
dovery

Manazéri a pouzivatelia
umelej inteligencie

Analyzovanie formovania
dovery v umelej
inteligencii

Sociotechnicka a
doveryhodna tedria

Tornatzky
a Fleischer,
1990.

Konceptudlna

Skala podla Ramca
technolégia-organizacia-
prostredie (TOE)

Vysvetlenie zavadzania
organiza¢nych technolégii

Ramec technolégia-
organizacia-prostredie
(TOE)

Venkatesh
a kol., 2003.

Kvantitativna (validacia
modelu)

Skala podla jednotnej
tedrie akceptdcie a

Individualni pouzivatelia

Vysvetlenie akceptacie
technoldgie

Jednotna tedria akceptacie
a pouZzivania technoldgii
(UTAUT)
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pouZzivania technoldgii
(UTAUT)

Kvantitativna
(Modelovanie

Navratnost investicii,

Prepojenie prijatia umelej

Ramec technolégia-

najmensich Stvorcov, PLS-
SEM)

(SME)

inteligencie

Wamba Strukturdlnych rovnic . 3 Lo . , , organizacia-prostredie

. L zrelost, ukazovatele 297 manazérov inteligencie s vykonnostou .
a kol., 2021. metddou parcidlnych Wkonnosti firm (TOE), model zaloZeny na

najmensich Stvorcov, PLS- ¥ ¥ zdrojoch (RBV)
SEM)
Kvantitativna
. (Moc!elovanle . . - . 268 manazérov malych Identifikacia prekazok Ramec technolégia-

Zhang a kol., Strukturalnych rovnic Vnimané naklady, stupnice , . (. - . - .

. i . . a strednych podnikov braniacich prijatiu umelej organizacia-prostredie
2022. metddou parcidlnych pripravenosti

(TOE)

Zdroj: vlastné spracovanie
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Tabulka 2

Mapovanie faktorov osvojenia umelej inteligencie vo vyskumnych publikacidach (matica: Publikdcie x Faktory osvojenia umelej inteligencie)

Publikacia

Navratnost
investicii

Vyhody umelej
inteligencie

Vyspelost
systému

Kompatibilita s
IT

Spolahlivost a
presnost

Naklady na
umelu
inteligenciu

Technologicka
Integracia

Adler-Milstein a kol., 2023.

>

>

>

Alsheibani a kol., 2018.

Bughin a kol., 2019.

Chatterjee a kol., 2021.

Davenport a Ronanki, 2018.

Davenport a kol., 2020.

Gartner, 2021.

Kamble a kol., 2020.

Kinkel a kol., 2022.

Kumar a kol., 2021.

Lichtenthaler, 2020.

Queiroz a kol., 2021.

Rai a kol., 2020.

Ransbotham a kol., 2020.

Sarker a kol., 2022.

Tornatzky a Fleischer, 1990.

Venkatesh a kol., 2003.

Wamba a kol., 2021.

Zhang a kol., 2022.

op|o|Oofo|*|O|*|(*|O0|O|*(O0|0]|%|*%|(p]|=*

L dlLai=Ri=R JisR] gl JENEN =] 2l 2l 2 JE

* (p|O|O(O(a|o|o(p(a|p|O[p(O]|*|0[(*p]*

| A1 Ji=sll JisNisgisEl iRl 21 JENIisRisRl Jisll K

Oo(o|o|o{p|o|*|0(o|p|0|0|o|o|0|(o|0o|o

pix(olo|olojo(p|lo|lolop|lo|o|a|p|x|p]|*

* |*> (O(O|p|* (PPl |p|*x(p|*x|*|%x|0|p|=*

Zdroj: vlastné spracovanie

Legenda:

A =faktor bol merany explicitne
* = faktor bol merany implicitne / proxy meranie
o = faktor nebol skimany
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Tabulka 3
Porovnanie faktorov osvojenia umelej inteligencie
. Dominantna . .
Faktor Typ merania . . Hlavné obmedzenia
metodoldgia
. . - Vnimany ekonomicky e Nedostatok
Navratnost investicii i , ¥ Kvantitativna L ,
prinos objektivnych dat
Vyhody umelej Vnimana uzitoénost , L ,
. Y . y . ) - / Kvantitativna Subjektivnost
inteligencie poskytovana vyhoda
Modely vyspelosti Y . ,
. . Y ,y P . . Nestandardizované
Vyspelost systému systému / Kombinovana model
pripravenost Skaly y
- . - o Technologicka
Kompatibilita s IT Likertove skaly Kvantitativna .g’ .
generalizacia
Spolahlivost a presnost | Vnimana spolahlivost Kombinovana Slaba validacia
Naklady na umelu , . . Absencia celkovych
S Y . Vnimané naklady Kvantitativna , y
inteligenciu nakladov na vlastnictvo
Technologicka Komplexita , .y .
. 'g . P / Kombinovana Statické merania
Integracia pripravenost

Zdroj: vlastné spracovanie

Z vyssie uvedenej tabulky porovnani faktorov osvojenia umelej inteligencie vyplyva, Ze
ekonomické a technologické faktory su v doteraz publikovanych vyskumoch
metodologicky lepsSie uchopené nez faktory spojené s déverou, presnostou a integraciou
Al do organizaénych procesov ¢o moze byt spOsobené prirodzene vyssou mierou
exaktnosti a lahSou meratelnostou a z toho vyplyvajlicou porovnatelhostou vysledkov u
technologickych a ekonomickych faktorov nez u faktorov zameranych viac na subjektivne
hodnotenie.

Zaver

Na zadklade analyzy uvedenych literdrnych zdrojov sa ndm podarilo najst niektoré
medzery v ramci zaberu sucasného vyskumu v oblasti osvojenia umelej inteligencie.
Patria medzi ne absencia Standardizovanych meracich nastrojov, neplnohodnotné
meranie nakladov a ndvratnost investicii, slabé spolahlivost a presnost a nizku mieru
spolahlivosti a presnosti. Velmi ¢astym slabym miestom analyzovanych publikacii je
nepritomnost Standardizovanych s$kal a merani navrhnutych pre adopciu umelej
inteligencie tak aby plne zachytili vSetky Specifika systémov umelej inteligencie ako je
napriklad ucenie sa v Case a algoritmicka autondmia. Na to nadvazuje dalSia slabina a to
je nedostatoCne objektivne meranie navratnosti investicii a nakladoy, ktoré je vyslovene
subjektivne a neumozriuje objektivne zmerat ekonomicky prinos umelej inteligencie.
Spolahlivost a presnost systémov patria medzi najdéleZitejSie no zdroveri najmenej
metodicky rozvinuté faktory merania osvojenia umelej inteligencie. U vacsiny studii tiez
chyba silneji podporny aparat pouZitych analytickych technickych metrik. Daldim
nedostatkom uvedenych studii sa ukazuje byt maly pocet dlhodobejsich vyskumov, ktoré
by sledovali uvedené faktory v ¢ase. Nakolko ide o dynamicky proces, je doleZité sledovat
vSetky uvedené faktory v case a najma v suvislosti napriklad s technologickou
integraciou. Na zaklade uvedenych zisteni méZzeme navrhnut niektoré mozné smery
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dalSieho empirického vyskumu faktorov osvojenia umelej inteligencie. Za velmi dolezité
pokladame zavedenie meracich skal vhodnych pre umell inteligenciu, dalej spojenie
subjektivnych a objektivnych metrik ako su navrat investicii, ndkladov a spolahlivost
umelej inteligencie. Bude taktieZz potrebné zaviest dlhodobé modely sledovania
osvojenia umelej inteligencie v ¢ase a odvetvovo Specifické hodnotiace parametre pre
odvetvia s vysokymi poZiadavkami na presnost a bezpecnost umelej inteligencie. Velmi
dolezitym faktorom taktiez bude sociotechnickd interakcia medzi umelou inteligenciou
ako technoldgiou a organizaciou s jej pracovnikmi ako ludskymi bytostami. Vyssie
uvedené zistenia teda poukazuju na dominanciu prevazne subjektivnych merani, silnu
zavislost od tradi¢nych modelov adopcie v ramci vseobecnej oblasti informacnych
technolégii a nedostatocné zohladnenie Specifik systémov umelej inteligencie. Napriek
tymto obmedzeniam poskytuje existujuca literatdra pevny zaklad pre dalsi vyskum, ktory
by sa mal zamerat na vyvoj robustnych, validovanych a porovnatelnych meracich
nastrojov osvojenia umelej inteligencie.

Poznamka

Text publikacie, vyhladanie zdrojov, analyzu zdrojov aj Struktdru publikacie vypracovali
autori publikacie. Pri ndvrhu Struktury publikacie o umelej inteligencii sa autori
inSpirovali ndvrhom Struktury prace poskytnutym umelou inteligenciou ChatGPT, kedze
iSlo o primarny zdroj viazuci sa priamo k rieSenej téme publikacie.
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DIGITALISATION AND SME TURNOVER PERFORMANCE IN EUROPEAN
COUNTRIES: EVIDENCE FROM Al ADOPTION AND E-COMMERCE USE

Kristian Drugda — Veronika Volfovd — Diana Pallérova

Abstract

This paper examines the relationship between selected dimensions of digitalisation and
SME turnover performance in European countries. The analysis covers enterprises with
10-249 employees during the period 2021-2024 and focuses on the adoption of artificial
intelligence technologies and the use of e-commerce sales channels. SME performance
is measured as net turnover relative to national gross domestic product, allowing
comparisons between countries of different economic sizes. The study uses secondary
data from Eurostat and applies descriptive statistics, correlation analysis and regression
analysis. The results show that e-commerce was more widely adopted than artificial
intelligence, while Al use increased substantially in several countries in 2024. However,
the empirical findings do not confirm a positive relationship between digitalisation and
SME turnover relative to GDP. Artificial intelligence use was not statistically significantly
associated with SME turnover performance. E-commerce showed a statistically
significant but negative relationship, which remained significant after controlling for Al
adoption. The findings indicate that the relationship between digitalisation and SME
performance is complex and may depend on sectoral structure, technological maturity,
organisational capabilities and national economic conditions.

JEL classification: L25, L81, M15, 033
Keywords: digitalization, Artificial intelligence, E-commerce, Net turnover, business
performance, SMEs, EU

Introduction

Digitalization is one of the key innovations for small and medium-sized enterprises. The
extent to which SMEs implement digital innovations has a significant impact on their
competitiveness, performance, and internal and external communication (Broccardo et
al., 2024). However, the rate of adoption of digital innovations in small and medium-
sized enterprises remains lower than that of large enterprises. This is primarily due to
the fact that business digitization entails additional costs for small and medium-sized
enterprises (Kyshakevych et al., 2024). As confirmed by Broccardo et al. (2024), financial
resources, along with top management and human resources, are among the main
drivers of digitalization. Small and medium-sized enterprises are at a disadvantage in this
regard, as they are characterized by limited access to external capital and insufficient
financial support from the government.

However, the adoption of digital innovations is also influenced by the entrepreneur’s
own optimism and innovative behavior (Sangosanya et al., 2025). Arroyabe et al. (2024)
emphasize that the synergy between support for the entrepreneurial environment and
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digital innovation capabilities is key to the adoption of digital innovations in SMEs, with
internal digital capabilities having a greater influence on innovation adoption than
external factors. The adoption of digital innovations itself brings benefits to SMEs, such
as increased operational efficiency and a better customer experience, and also has a
positive impact on their annual revenue (Gao et al., 2026). While the general benefits of
digital transformation are documented, there is a need to better explore how specific
advanced technologies, such as artificial intelligence (Al) and e-commerce platforms,
systematically influence SME performance across different macroeconomic contexts in
Europe. This article focuses specifically on the impact of the adoption of digital
technologies, namely the implementation of Al into business processes and sales
through e-commerce, on SME turnover performance.

The aim of the empirical part of the article is to examine the relationship between
selected dimensions of enterprise digitalization and SME turnover performance in
European countries. The empirical part uses a combination of analytical methods, such
as descriptive statistics, correlation analysis, and regression analysis. The main objective
is to determine whether a higher level of digital maturity, measured by the use of
artificial intelligence technologies and e-commerce sales, is associated with higher SME
turnover relative to national economic output.

1 Current state of the solved problem at home and abroad
1.1 Specifics and Barriers of Digitalisation in SMEs

Small and medium-sized enterprises play a crucial role in the economic growth of
individual countries (Varga, 2021). They also have a major impact on individual regions,
including their rural areas, where they bring not only economic but also social benefits
(Kubic¢kova et al.,, 2017). Furthermore, they play an important role in sustainable
development and in supporting innovation. At the same time, they help prevent the
depopulation of rural areas by creating jobs and supporting local communities
(Beckmann et al.,, 2023). Within local communities, they contribute to improving
lifestyles and support sustainable livelihoods (Tabares et al., 2022).

SMEs are characterised by the fact that it is more difficult for them to maintain a
competitive advantage than it is for large enterprises. They are most threatened by a
more limited use of data and a lack of competence in digitalisation (Spaltini et al., 2024).
However, digital transformation generally has a major positive impact on enterprises.
Segarra-Blasco et al. (2025) found that interest in using digital technologies is growing.
Unfortunately, many SMEs face difficulties when deciding whether to implement digital
innovations. They are uncertain about the digitalisation process itself, and at the same
time, they face significant barriers (Kallmeunzer et al., 2025; Rojas-Cabezas et al., 2026;
Sonar et al., 2025). These barriers are of an internal and external nature (Segarra-Blasco
et al., 2025). Internal barriers mainly include the absence of pro-innovative behaviour,
organisational culture, insufficient digital knowledge, and low financial resources, which
prevent the adoption of digital innovations. Many SMEs also face structural obstacles in
the form of old technological infrastructure, or an absence of strategic management,
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which hinders the development of digitalisation. External barriers mainly include limited
access to external financial capital, and the availability of digital skills and infrastructure
(Sonar et al., 2025; Segarra-Blasco, 2025). The above-mentioned barriers confirm the
Resource-Based View theory, which states that a firm's competitive advantage is
determined by its internal resources and capabilities. In the context of SMEs, it explains
their reduced ability to implement digital innovations and to cope with technological
challenges compared to large enterprises, which have a significantly larger capacity of
human and financial resources, and highlights their specific resource poverty (Samara et
al., 2026; Rasdi and Baki, 2025).

An important factor for overcoming these barriers is the behaviour of the entrepreneur
or manager, especially their own optimism and innovative behaviour (Sangosanya et al.,
2025). Arroyabe et al. (2024) emphasise that the synergy between the support of the
business environment and digital in-novation capabilities is also crucial, with internal
digital capabilities having a greater impact on in-novation adoption than external factors
(EL Abiad et al., 2025; Gao et al., 2026). The adoption of digital innovations itself brings
advantages to small and medium-sized enterprises, such as increased operational
efficiency and better customer experience, and it also has a positive impact on their
annual revenues (Gao et al., 2026; Chen et al., 2024).

1.2 Internal and External Dimensions of Digitalisation: Al and E-commerce

Digitalisation, together with Al innovations and the introduction of business processes,
generally falls under ICT innovations. Moussa et al. (2025) revealed that the
implementation of ICT innovations is mainly influenced by factors such as the need to
provide complete and timely information, under-standing the impact of IT systems on
organisational efficiency, structure, transparency and relation-ships, addressing
limitations in computer information systems, supporting change and innovation, keeping
pace with technological progress, and ensuring the correct use of technologies through
effective policy communication. The OECD defines the ICT sector as a sector of
information and communication technologies that includes all products and services
that allow the collection, storage, processing, transmission and display of information by
electronic means. Based on the OECD definition, ICT innovations can be more precisely
defined as innovations that consist in the creation, application or improvement of
technologies and systems enabling the electronic capture, processing, transmission and
display of information, and which bring new or significantly improved products, services
or processes (OECD, 2025). Within digitalisation, artificial intelligence and e-commerce
have played an important role in recent years in increasing the efficiency of business
processes.

Artificial intelligence has become one of the internal innovations not only in SMEs,
utilizing tools like big data analytics, pattern recognition, consumer behaviour prediction,
and process automation (Turcic et al., 2025). The implementation of Al in SMEs brings a
number of benefits. It improves decision-making and competitiveness of the enterprise,
helps increase operational efficiency, innovates product offerings, and optimises
logistical processes. It also has a positive impact on the environmental and social
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sustainability of SMEs (Mumcu and Brieger, 2026). Despite this, SMEs prefer to introduce
artificial intelligence more gradually (Rasdi and Baki, 2025). This is mainly because some
of the specific tools require custom development and specific personnel, which is not as
available, especially for small enterprises (Silva et al., 2022). Furthermore, internal
challenges arise for SMEs, for example, in change management, acceptance by
employees, limited resources, and infrastructure (Rasdi and Baki, 2025).

The second mentioned tool is E-commerce. It is a tool for digital sales and expansion,
which helps cross borders and opens new opportunities in international trade (Feng,
2025). E-commerce functions as a central hub that connects digital marketing, logistics,
financial technologies, and international trade (Kumar et al., 2025). It has a direct
positive impact on SME performance and an indirect positive impact on operational
efficiency (Santos-Jaén et al.,, 2023). However, SMEs also face barriers when
implementing e-commerce, mainly in connection with the mentioned financial
limitations (Pareek et al., 2026). Research by Dallocchio et al. (2024) suggested a possible
solution resulting from the financial demands of setting up private e-commerce
websites. They mention that it is more efficient for SMEs to use existing marketplaces
such as Amazon or Alibaba, rather than owning their own e-commerce websites. Daoud
and Kammoun (2024) defined individual factors that influence the implementation of e-
commerce in SMEs. These include the support of IT vendors, the degree of complexity
of the adopted technology, the innovativeness of the chief executive officer,
technological readiness, customer pressure, firm size, infrastructure compatibility, and
the relative advantage perceived by the innovative technology.

1.3 The Relationship Between Digitalisation and Financial Performance

The above text shows several advantages for SMEs resulting from the introduction of
digitalisation. One of the most significant advantages is the increase in enterprise
performance (Hussain et al., 2022; Tolstoy et al., 2022), especially regarding their annual
turnover, business resilience, and success (Kumar, 2025). However, Constangiora et al.
(2025) emphasise that the use of these innovations generates value and increases
performance only when they are strategically integrated into organisational processes.
Ballerini et al. (2023) also point out that a successful increase in firm performance is
conditional on the ability to generate knowledge about consumers and to succeed
internationally. In this regard, the introduction of Al tools can help SMEs, as they can
more effectively analyze product reviews, local features, and give suggestions for
product improvement or efficiency increase in connection with the improvement of e-
commerce (Feng, 2025). Likewise, market-driving orientation is crucial for increasing
performance in the international market (Vu and Tolstoy, 2025), ideally in combination
with marketing ambidexterity (Tolstoy et al., 2022).

So far, mainly internal factors influencing the increase of enterprise performance have
been mentioned. However, Yang et al. (2022) revealed that a key moderator is the
external readiness of the surrounding market, which further strengthens the positive
impact of human resources and e-commerce functionality on the final results of the
enterprise. This suggests that internal capabilities of the enterprise must be in synergy
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with external market conditions. From the summary above, it follows that to achieve
greater enterprise performance, it is necessary to achieve higher digital maturity and
transform the entire business model, including the adoption of new organisational
processes, generating information about consumers, and adapting to local markets. It is
necessary to note that some authors have also found that e-commerce tools in
connection with international trade have an unclear impact on enterprise performance
(Dallocchio et al., 2024; Adisaksana, 2022). This concerns, for ex-ample, enterprises that
had to adopt digital tools as a result of the pandemic or market pressure. For these
enterprises, the adoption of digital tools led to inefficiency due to the absence of
strategic planning of implementation and the lack of digital skills of employees
(Eurofound and Cedefop, 2025)

1.4 Macroeconomic and European Context

The empirical part of this article focuses on the relationship between SME turnover and
the national economic output of European countries. The following lines therefore
summarise the differences in digital infrastructure and support among EU countries. The
implementation of digital technologies by SMEs within European countries is uneven,
despite the fact that these enterprises represent a key pillar of European
competitiveness. North European countries such as Finland and Denmark perform best
in introducing digital innovations, while countries of Southern and Eastern Europe such
as Bulgaria, Romania, or the V4 countries lag significantly behind (Eurofound and
Cedefop, 2025). In addition to inequalities between individual states, inequalities also
arise between SMEs operating in cities and in rural areas, creating an urban-rural digital
divide (Holl and Rama, 2023).

These differences between individual countries and regions are mainly caused by the
institutional environment, such as laws, government incentives, and the digital
ecosystem. Strong government support in the area of digitalisation can have a positive
impact on the innovative behaviour of firms and can support easier access to digital
technologies (Holl and Rama, 2023; Yesuf and Fields, 2026).

The results of Labhard and Lehtimaki (2022) show that the positive impacts of digital
technologies on productivity and economic output are significantly higher in countries
with a high-quality institutional framework. Poor quality legislation and weak state
support, on the other hand, dampen the effects of digitalisation. For these reasons, in
the empirical part of this article, SME turnover is examined relative to national economic
output, which allows for controlling macroeconomic differences, market size, and the
purchasing power of individual European countries.

2 Research design and methodology

The methodological part of the article explains the empirical design used to examine the
relationship between enterprise digitalisation and SME turnover performance. Since the
research is based on secondary quantitative data, this section describes the data
sources, sample selection, variables, hypotheses, and statistical methods applied in the
analysis. Particular attention is paid to the construction of the dependent variable, SME
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turnover as a percentage of GDP, which enables comparison across countries of different
economic sizes.

The analysis focuses on enterprises with 10-249 employees in selected European
countries during the period 2021-2024. Digitalisation is measured through two available
indicators: the share of enterprises using at least one type of artificial intelligence
technology, listed in table 1, and the share of enterprises with e-commerce sales. The
following subsections present the research aim, data structure, variables, hypothesis
formulation, and analytical procedure used to evaluate the statistical relationships
between the selected indicators.

2.1 Research aim and analytical approach

The aim of the empirical part of the article is to examine the relationship between
selected dimensions of enterprise digitalisation and SME turnover performance in
European countries. The analysis focuses on enterprises with 10-249 employees, which
correspond to the SME size category used in the selected Eurostat datasets. The main
objective is to determine whether a higher level of digitalisation, measured through the
use of artificial intelligence technologies and e-commerce sales, is associated with higher
SME turnover relative to national economic output.

The empirical analysis is based on a quantitative cross-country dataset covering the
period 2021-2024. The dataset combines information on SME turnover, gross domestic
product, the use of artificial intelligence technologies, and the share of enterprises with
e-commerce sales. The analytical procedure consists of descriptive statistics, correlation
analysis, and regression analysis. This approach makes it possible to describe the
distribution of the variables, identify the direction and strength of relationships between
them, and test the formulated hypotheses using regression models.

2.2 Data sources and sample

The analysis is based on secondary data obtained from the Eurostat database. SME
turnover data were obtained from Structural Business Statistics, while GDP data were
obtained from national accounts. Digitalisation indicators were obtained from Eurostat
datasets focused on ICT usage and e-commerce in enterprises. The sample includes
selected European countries for which all necessary data were available in the examined
period.

The observed period covers the years 2021-2024. However, data on the use of artificial
intelligence technologies were not available for 2022. Therefore, observations for 2022
are excluded from regression models that include the “Al_use” variable. As a result, the
full dataset contains 100 observations for SME turnover relative to GDP and e-
commerce, while models involving Al use are estimated on 75 observations. The Al use
variable is based on the Eurostat indicator measuring the share of enterprises using at
least one artificial intelligence technology.
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2.3 Variables

The dependent variable is SME turnover/GDP, which expresses SME turnover as a
percentage of gross domestic product. This variable is calculated as follows:

SME turnover

SME t GDP = X
urnover/ “DP 100

This transformation allows SME turnover to be compared across countries with different
economic sizes. Since turnover measures the total value of sales and GDP measures
value added, the ratio can exceed 100%. Therefore, the variable should be interpreted
as SME turnover relative to GDP, not as the contribution of SMEs to GDP.

The explanatory variables are Al use and E-commerce. Al use measures the share of
enterprises using at least one artificial intelligence technology. The Al indicator includes
technologies such as text mining, speech recognition, natural language generation,
image recognition, machine learning, process automation, autonomous robots, and
generative Al for pictures, videos, or sound. These technologies are listed in Table 1.

E-commerce measures the share of enterprises with e-commerce sales. This variable
captures the extent to which enterprises use digital sales channels and therefore
represents a practical dimension of business digitalisation.

2.4 Hypotheses

The empirical analysis tests three pairs of statistical hypotheses. Each hypothesis pair
consists of a null hypothesis, which assumes no statistically significant relationship
between the analysed variables, and an alternative hypothesis, which assumes the
existence of a statistically significant relationship. The hypotheses are formulated in
relation to SME turnover as a percentage of GDP, which represents the dependent
variable in the regression models.

The first hypothesis pair examines whether enterprise digitalisation, represented by the
available digitalisation indicators, is statistically related to SME turnover relative to GDP.
The second hypothesis pair focuses specifically on e-commerce sales, while the third
hypothesis pair examines the use of artificial intelligence technologies.

e HO.: There is no statistically significant relationship between enterprise
digitalisation and SME turnover as a percentage of GDP.

e H1;: There is a statistically significant relationship between enterprise
digitalisation and SME turnover as a percentage of GDP.

e HO,: There is no statistically significant relationship between the share of
enterprises with e-commerce sales and SME turnover as a percentage of GDP.

e H1,: There is a statistically significant relationship between the share of
enterprises with e-commerce sales and SME turnover as a percentage of GDP.
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e HOs: There is no statistically significant relationship between the share of
enterprises using at least one artificial intelligence technology and SME turnover
as a percentage of GDP.

e H1;: There is a statistically significant relationship between the share of
enterprises using at least one artificial intelligence technology and SME turnover
as a percentage of GDP.

2.5 Analytical procedure

The empirical analysis was conducted in three steps. First, descriptive statistics were
calculated for the dependent variable and the explanatory variables. These statistics
include the number of observations, mean, median, standard deviation, minimum, and
maximum values.

Second, correlation analysis was used to examine the bivariate relationships between
SME turnover/GDP, Al use, and e-commerce. This step provides an initial indication of
whether the variables move in the expected direction.

Third, regression analysis was used to test the relationships between the selected
digitalisation indicators and SME turnover/GDP. Three regression models were
estimated. The first model examines the relationship between e-commerce and SME
turnover/GDP. The second model examines the relationship between Al use and SME
turnover/GDP. The third model includes both Al use and e-commerce as explanatory
variables.

2.6 Regression models
The first regression model is specified as follows:

SME turnover /GDP; = , + 1E — commerce; + ¢;

The second model is specified as follows:

SME turnover /GDP; = [, + 1Al use; + ¢;

The third model includes both digitalisation indicators:
SME turnover /GDP; = By + 1Al use; + B, E — commerce; + ¢;

where SME turnover /GDP;represents SME turnover as a percentage of GDP, Al use;represents the
share of enterprises using at least one Al technology, E — commerce;represents the share of enterprises
with e-commerce sales, and g;is the error term.

3 Research results

The results section presents the empirical findings of the analysis. It first describes the
structure of the dataset and the development of the main variables across the selected
countries and years. The initial tables provide an overview of SME turnover, GDP, Al
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adoption, and e-commerce use. These descriptive results serve as a basis for the
subsequent statistical analysis.

The section then continues with descriptive statistics, correlation analysis, and
regression models. The purpose is to examine whether the selected digitalisation
indicators are statistically related to SME turnover as a percentage of GDP. The results
are interpreted with reference to the formulated hypotheses and are used to assess
whether the null hypotheses can be rejected.

Table 1
Net turnover of selected sample of countries and selected time period (values in million euro)

Country 2021 2022 2023 2024

Belgium 730,406 € 925,740 € 885,068 € 897,332 €
Bulgaria 134,870 € 184,043 € 175,406 € 190,691 €
Czechia 362,525 € 493,886 € 471,033 € 447,174 €
Denmark 396,794 € 522,099 € 439,209 € 449,045 €
Germany 3,227,731 € 3,639,621 € 3,608,701 € 3,594,905 €
Estonia 67,137 € 78,596 € 77,013 € 76,230 €
Ireland 474,105 € 555,720 € 599,878 € 616,934 €
Greece 200,597 € 252,313 € 260,221 € 281,371 €
Spain 1,348,897 € 1,616,852 € 1,637,712 € 1,676,878 €
France 1,913,179 € 2,122,626 € 2,202,048 € 2,219,210 €
Croatia 72,131 € 91,149 € 99,223 € 104,629 €
Italy 2,286,824 € 2,736,831 € 2,688,774 € 2,651,137 €
Latvia 55,531 € 62,711 € 59,054 € 58,434 €
Lithuania 82,958 € 101,685 € 103,060 € 104,268 €
Luxembourg 181,808 € 197,483 € 184,516 € 188,494 €
Hungary 219,706 € 250,452 € 253,123 € 254,706 €
Malta 30,362 € 35,378 € 40,113 € 43,638 €
Netherlands 1,309,953 € 1,545,755 € 1,529,133 € 1,535,813 €
Austria 509,708 € 611,430 € 535,312 € 524,397 €
Poland 792,438 € 929,547 € 981,368 € 1,045,314 €
Romania 225,360 € 281,049 € 293,321 € 321,548 €
Slovenia 85,202 € 102,658 € 104,961 € 99,921 €
Slovakia 135,714 € 161,097 € 171,145 € 170,027 €
Finland 268,165 € 296,190 € 286,317 € 280,044 €
Sweden 509,232 € 553,556 € 512,908 € 528,132 €

Source: Own processing based on Eurostat database

Table 1 presents the net turnover of enterprises with 10-249 employees in the selected
European countries during the period 2021-2024. The data show considerable
differences in the absolute level of SME turnover across countries. The highest values
are observed in larger economies such as Germany, ltaly, France, Spain, and the
Netherlands. This pattern is expected, as these countries have larger domestic markets,
a higher number of enterprises, and broader industrial and service structures. At the
same time, smaller economies such as Malta, Estonia, Latvia, Lithuania, and Slovenia
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report substantially lower absolute turnover values. These differences do not necessarily
indicate weaker SME performance, but rather reflect the different economic size of the
countries. For example, a smaller country may have a relatively strong SME sector, but
its absolute turnover will still be lower than that of a large economy.

The development over time also shows that SME turnover generally increased after 2021
in many countries, especially between 2021 and 2022. However, the trend was not
uniform. Some countries recorded a decline or stagnation in later years. For instance,
Italy, Austria, Latvia, and Slovenia show lower turnover values in 2024 compared with
their previous peaks. This indicates that SME turnover was affected not only by
digitalisation, but also by broader macroeconomic, sectoral, and country-specific
conditions. Because of these differences in country size, the absolute values reported in
Table 2 are not directly comparable across countries. Therefore, the empirical analysis
uses SME turnover relative to GDP as the main dependent variable. This allows the
analysis to compare SME turnover performance in relation to the size of each national

economy.

Table 2

GDP of selected sample of countries and selected time period (values in million euro)

Country 2021 2022 2023 2024

Belgium 506,047 € 561,678 € 601,867 € 619,914 €
Bulgaria 71,344 € 86,078 € 94,525 € 104,767 €
Czechia 246,012 € 286,977 € 319,099 € 321,231 €
Denmark 343,319 € 380,567 € 373,288 € 400,267 €
Germany 3,682,340 € 3,989,390 € 4,219,310 € 4,328,970 €
Estonia 31,453 € 36,301 € 38,353 € 39,848 €
Ireland 448,469 € 523,248 € 520,792 € 561,941 €
Greece 184,575 € 207,009 € 224,686 € 236,736 €
Spain 1,235,474 € 1,375,863 € 1,497,761 € 1,594,330 €
France 2,508,102 € 2,653,997 € 2,833,826 € 2,935,236 €
Croatia 58,390 € 67,609 € 79,186 € 85,905 €
Italy 1,842,507 € 1,998,073 € 2,142,744 € 2,202,031 €
Latvia 32,284 € 36,089 € 39,564 € 40,652 €
Lithuania 56,709 € 67,081 € 74,317 € 78,996 €
Luxembourg 73,040 € 76,731 € 82,116 € 86,180 €
Hungary 154,972 € 168,546 € 196,984 € 206,156 €
Malta 16,680 € 17,985 € 20,929 € 23,142 €
Netherlands 891,550 € 993,820 € 1,050,133 € 1,115,252 €
Austria 406,232 € 449,382 € 477,837 € 494,088 €
Poland 583,001 € 661,712 € 751,932 € 852,230 €
Romania 240,987 € 280,777 € 321,578 € 353,633 €
Slovenia 52,032 € 56,882 € 64,050 € 67,418 €
Slovakia 101,892 € 109,960 € 123,539 € 130,208 €
Finland 248,764 € 266,135 € 273,005 € 276,151 €
Sweden 533,954 € 547,190 € 535,177 € 563,572 €

Source: Own processing based on Eurostat database
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Table 2 presents the share of enterprises with 10-249 employees using at least one
artificial intelligence technology. The results show that Al adoption increased in most
countries between 2021 and 2024. This confirms that artificial intelligence became more
widespread among European SMEs during the analysed period.

Table 3
Use of at least one of the Al technologies by enterprises in selected sample of countries and selected time
period

Country 2021 2022 2023 2024

Belgium 9.30% Not Available 12.53% 23.09%
Bulgaria 3.01% Not Available 3.36% 6.13%
Czechia 3.62% Not Available 4.99% 10.10%
Denmark 22.61% Not Available 14.08% 26.43%
Germany 9.87% Not Available 10.75% 18.78%
Estonia 2.35% Not Available 4.74% 13.28%
Ireland 7.17% Not Available 7.17% 13.80%
Greece 2.50% Not Available 3.81% 9.53%
Spain 7.03% Not Available 8.26% 10.30%
France 6.03% Not Available 5.44% 9.25%
Croatia 8.32% Not Available 7.55% 11.31%
Italy 5.84% Not Available 4.68% 7.74%
Latvia 3.41% Not Available 4.14% 8.24%
Lithuania 3.98% Not Available 4.39% 8.01%
Luxembourg 12.12% Not Available 13.51% 22.96%
Hungary 2.69% Not Available 3.31% 6.97%
Malta 9.89% Not Available 12.56% 16.28%
Netherlands 12.10% Not Available 13.11% 21.90%
Austria 8.15% Not Available 10.06% 19.36%
Poland 2.35% Not Available 2.91% 4.92%
Romania 1.19% Not Available 1.28% 2.78%
Slovenia 11.00% Not Available 10.19% 19.81%
Slovakia 4.63% Not Available 6.42% 10.00%
Finland 14.62% Not Available 13.83% 22.81%
Sweden 9.11% Not Available 9.42% 23.96%

Source: Own processing based on Eurostat database

The highest levels of Al adoption in 2024 are observed in Denmark, Sweden, Belgium,
Luxembourg, Finland, and the Netherlands. These countries reached adoption rates
above 20%, suggesting a stronger integration of Al technologies into SME business
processes. These results may reflect more advanced digital infrastructure, higher digital
skills, stronger innovation capacity, and greater readiness of enterprises to adopt
advanced technologies. In contrast, Romania, Poland, Bulgaria, Hungary, Italy, and
Lithuania reported lower levels of Al use. In these countries, the share of SMEs using at
least one Al technology remained below 10% in 2024. This indicates that Al adoption is
still uneven across European countries and that many SMEs may face barriers related to
costs, technical knowledge, digital skills, or organisational readiness. The data also show
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that Al adoption did not grow at the same pace in all countries. Some countries recorded
strong increases between 2023 and 2024, such as Belgium, Denmark, Sweden, Finland,
the Netherlands, Austria, and Slovenia. This suggests that 2024 may represent an
important acceleration point in the diffusion of Al technologies among SMEs. However,
because Al data are not available for 2022, the time trend cannot be evaluated
continuously.

Table 4
Use of at least one of the Al technologies by enterprises in selected sample of countries and selected time
period

Country 2021 2022 2023 2024

Belgium 30.47% 29.18% 30.79% 32.02%
Bulgaria 11.54% 14.68% 14.79% 14.77%
Czechia 24.36% 23.62% 23.59% 22.68%
Denmark 37.72% 35.30% 35.90% 38.07%
Germany 21.08% 21.86% 21.50% 22.27%
Estonia 21.82% 21.86% 21.58% 24.22%
Ireland 39.47% 42.25% 34.64% 39.14%
Greece 20.35% 17.79% 19.79% 23.04%
Spain 27.44% 32.63% 32.92% 31.49%
France 17.80% 16.15% 16.07% 17.58%
Croatia 29.16% 29.19% 29.66% 31.57%
Italy 17.92% 17.73% 18.54% 19.87%
Latvia 16.48% 17.47% 19.22% 18.91%
Lithuania 35.56% 36.90% 38.31% 41.49%
Luxembourg 11.40% 11.66% 12.86% 11.50%
Hungary 19.71% 21.13% 22.41% 22.06%
Malta 28.95% 31.89% 32.14% 34.23%
Netherlands 27.50% 30.18% 30.03% 29.83%
Austria 28.98% 25.67% 25.16% 30.06%
Poland 17.06% 16.08% 17.04% 16.91%
Romania 12.92% 10.85% 12.50% 14.31%
Slovenia 26.21% 24.75% 22.78% 25.35%
Slovakia 15.82% 16.63% 17.61% 15.81%
Finland 28.49% 31.75% 29.66% 33.29%
Sweden 35.45% 37.62% 37.14% 35.45%

Source: Own processing based on Eurostat database

The results show that Al adoption increased in most countries between 2021 and 2024.
This confirms that artificial intelligence became more widespread among European
SMEs during the analysed period. The highest levels of Al adoption in 2024 are observed
in Denmark, Sweden, Belgium, Luxem-bourg, Finland, and the Netherlands. These
countries reached adoption rates above 20%, suggesting a stronger integration of Al
technologies into SME business processes. These results may reflect more advanced
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digital infrastructure, higher digital skills, stronger innovation capacity, and greater
readiness of enterprises to adopt advanced technologies. In contrast, Romania, Poland,
Bulgaria, Hungary, Italy, and Lithuania reported lower levels of Al use. In these countries,
the share of SMEs using at least one Al technology remained below 10% in 2024. This
indicates that Al adoption is still uneven across European countries and that many SMEs
may face barriers related to costs, technical knowledge, digital skills, or organisational
readiness.

The data also show that Al adoption did not grow at the same pace in all countries. Some
countries recorded strong increases between 2023 and 2024, such as Belgium, Denmark,
Sweden, Finland, the Netherlands, Austria, and Slovenia. This suggests that 2024 may
represent an important acceleration point in the diffusion of Al technologies among
SMEs. However, because Al data are not available for 2022, the time trend cannot be
evaluated continuously.

Table 4 presents the share of enterprises with e-commerce sales in the selected
countries. Compared with Al adoption, e-commerce is more widely used among SMEs.
This is expected, as e-commerce represents a more established and less technologically
complex form of digitalisation than artificial intelligence. The highest e-commerce
adoption rates are observed in Lithuania, Ireland, Denmark, Sweden, Finland, Malta,
Belgium, Spain, and Croatia. In several of these countries, more than one third of SMEs
reported e-commerce sales. This suggests that digital sales channels are an important
part of SME business activity, especially in countries with more developed digital markets
or stronger online consumer behaviour. The lowest values are observed in Luxembourg,
Romania, Bulgaria, Slovakia, Poland, France, and Italy. These results indicate that e-
commerce adoption remains uneven across countries. Lower e-commerce use may
reflect differences in sectoral structure, market orientation, firm size distribution,
consumer behaviour, or the level of digital readiness among SMEs.

The data also show that e-commerce adoption was relatively stable over time in many
countries. Unlike Al adoption, which increased strongly in 2024, e-commerce did not
show the same dynamic growth pattern. In some countries, such as Czechia, France,
Poland, Slovakia, and Slovenia, the values remained broadly stable or even declined
slightly. This suggests that e-commerce may already be a more mature digitalisation
channel, while Al is still in a faster adoption phase.

Table 5
Descriptive statistics of the variables
Variable SME turnover/GDP Al use E-commerce

N 100 75 100
Mean 137.41 9.64 24.81
Median 132.59 8.32 23.61
Std. dev. 38.86 6.16 8.24
Minimum 75.61 1.19 10.85
Maximum 257.37 26.43 42.25

Source: Own processing using Jamovi
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Table 5 reports descriptive statistics for the three main variables used in the empirical
analysis. SME turnover/GDP has 100 observations, with a mean value of 137.41 and a
median of 132.59. The standard deviation of 38.86 indicates notable cross-country
variation in SME turnover relative to GDP. The minimum value is 75.61, while the
maximum value reaches 257.37. Al use has 75 observations because data for 2022 were
not available. The mean value of Al use is 9.64%, while the median is 8.32%. This
indicates that Al adoption among SMEs remained relatively limited during the observed
period, although some countries reached much higher values. The minimum value is
1.19% and the maximum value is 26.43%. E-commerce has 100 observations, with a
mean value of 24.81% and a median of 23.61%. The standard deviation of 8.24 suggests
moderate variation across countries. The minimum value is 10.85%, while the maximum
value is 42.25%. Compared with Al use, e-commerce is more widespread among SMEs.

Table 6
Correlation matrix
Variable SME turnover/GDP Al use E-commerce
SME turnover/GDP 1 0.00012 -0.244
Al use 0.00012 1 0.449
E-commerce -0.244 0.449 1

Source: Own processing using Jamovi

Table 6 presents the correlation matrix. The correlation between Al use and SME
turnover/GDP is almost zero, with a coefficient of 0.00012. This indicates no meaningful
linear relationship between Al adoption and SME turnover relative to GDP in the
analysed sample. The correlation between e-commerce and SME turnover/GDP is
negative, with a coefficient of -0.244. This suggests a weak negative relationship
between the share of enterprises with e-commerce sales and SME turnover relative to
GDP. The result is contrary to the expected positive direction. The correlation between
Al use and e-commerce is positive, with a coefficient of 0.449. This indicates a moderate
positive relationship between the two digitalisation indicators. Countries with higher e-
commerce adoption also tend to report higher Al adoption, although the relationship is
not perfect.

Table 7
Regression analysis —model 1 - E-commerce
Model 1: E-commerce only =100; R?*=0.059; Adjusted R?*=0.050
Variable Coefficient std. error t-statistic p-value
Intercept 165,921 12,079 13,737 0,000
E_comm -1,149 0,462 -2,486 0,015

Source: Own processing using Jamovi

Table 7 presents the first regression model, where SME turnover/GDP is explained by e-
commerce. The coefficient for e-commerce is -1.149 and is statistically significant at the
5% level, with a p-value of 0.015. This means that a one percentage point increase in the
share of enterprises with e-commerce sales is associated with a decrease of 1.149
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percentage points in SME turnover/GDP. The result is statistically significant, but the
direction of the relationship is negative, which is contrary to the expected hypothesis.

Table 8
Regression analysis — model 2 — Use of Al technology
Model 2: Al only N=75; R=0.000; Adjusted R? = -0.014
Variable Coefficient std. error t-statistic p-value
Intercept 133,970 8,063 16,615 0,000
Al_use 0,001 0,706 0,001 0,999

Source: Own processing using Jamovi

Table 8 presents the second regression model, where SME turnover/GDP is explained by
Al use. The coefficient for Al use is 0.001, with a p-value of 0.999. This result is statistically
insignificant and indicates that Al use is not associated with SME turnover/GDP in the
analysed sample.

Table 9
Regression analysis — model 3 - E-commerce & Use of Al technology
Model 3: Al and e-commerce N=75; R?=0.072; Adjusted R? = 0.047
Variable Coefficient Std. error t-statistic p-value
Intercept 160,375 13,613 11,781 0,000
Al_use 0,815 0,766 1,064 0,291
E_comm -1,377 0,581 -2,370 0,020

Source: Own processing using Jamovi

Table 9 presents the third regression model, which includes both Al use and e-
commerce. The coefficient for Al use is positive, at 0.815, but statistically insignificant,
with a p-value of 0.291. The coefficient for e-commerce remains negative and statistically
significant, with a value of -1.377 and a p-value of 0.020. This suggests that even after
controlling for Al use, e-commerce remains negatively associated with SME
turnover/GDP.

The regression results do not provide evidence that higher digitalisation, measured
through Al use and e-commerce, is associated with higher SME turnover relative to GDP.
The only statistically significant relationship is found for e-commerce, but the estimated
effect is negative.

4 Discussion

The empirical results provide a mixed picture of the relationship between SME
digitalisation and turnover performance. The descriptive analysis confirms that both Al
adoption and e-commerce use differ substantially across European countries. E-
commerce is more widespread and relatively stable over time, while Al adoption is less
common but increased markedly in 2024 in several countries.

However, the correlation and regression results do not confirm the expected positive
relationship between digitalisation and SME turnover relative to GDP. Al use shows no
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statistically significant association with SME turnover/GDP. E-commerce is statistically
significant, but its coefficient is negative, which contradicts the expected direction of the
relationship. These findings suggest that digitalisation indicators alone do not explain
cross-country differences in SME turnover performance. Higher adoption of Al or e-
commerce does not automatically translate into higher SME turnover relative to GDP.
The results may reflect differences in sectoral structure, market size, productivity,
business models, and the maturity of digital technology implementation.

The results should therefore be interpreted cautiously. The analysis identifies statistical
associations, not causal effects. Moreover, the available dataset covers only a short
period and does not include other important digitalisation indicators, such as cloud
computing, ERP systems, ICT investment, or digital skills. Despite these limitations, the
results show that the relationship between digitalisation and SME performance is more
complex than a simple positive association.

The hypotheses were evaluated on the basis of the regression results reported in Tables
7-9. A significance level of 5% was applied.

Hypothesis 1 examined the relationship between enterprise digitalisation and SME
turnover/GDP. Enterprise digitalisation was represented by the available digitalisation
indicators, namely Al use and e-commerce. The combined regression model reported in
Table 10 shows that e-commerce is statistically significant, while Al use is not statistically
significant. Therefore, the null hypothesis HO, is partially rejected. The results indicate
that at least one digitalisation indicator is statistically related to SME turnover/GDP.
However, the relationship is not uniformly positive, because the significant coefficient
for e-commerce is negative.

Hypothesis 2 examined the relationship between e-commerce and SME turnover/GDP.
The regression results in Table 8 show that e-commerce has a statistically significant
coefficient, with a p-value of 0.015. In the combined model in Table 10, e-commerce
remains statistically significant, with a p-value of 0.020. Therefore, the null hypothesis
HO, is rejected and the alternative hypothesis H1, is accepted. There is a statistically
significant relationship between e-commerce and SME turnover/GDP. However, the
coefficient is negative, which means that the relationship is opposite to the expected
positive di-rection.

Hypothesis 3 examined the relationship between Al use and SME turnover/GDP. The
regression results in Table 9 show that Al use is not statistically significant, with a p-value
0f 0.999. In the combined model in Table 10, Al use also remains statistically insignificant,
with a p-value of 0.291. Therefore, the null hypothesis HO; is not rejected. The results do
not provide evidence of a statistically significant relationship between Al use and SME
turnover/GDP.

Based on these results, the analysis confirms a statistically significant relationship only
in the case of e-commerce. However, this relationship is negative. Al use does not show
a statistically significant association with SME turnover/GDP. Therefore, the empirical
results suggest that the relationship between digitalisation and SME turnover
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performance is not straightforward and cannot be interpreted as a simple positive effect
of digital technology adoption.

Conclusion

This paper examined the relationship between selected digitalisation indicators and SME
turnover performance in European countries during the period 2021-2024.
Digitalisation was measured through the share of enterprises using at least one artificial
intelligence technology and the share of enterprises with e-commerce sales. SME
performance was expressed as net turnover relative to national GDP, which enabled
comparisons between countries with different economic sizes. The descriptive analysis
showed substantial differences in digitalisation and SME turnover performance across
the selected countries. E-commerce was considerably more widespread than artificial
intelligence and remained relatively stable during the analysed period. By contrast, Al
adoption was initially limited but increased markedly in several countries in 2024. The
highest adoption rates were generally recorded in Northern and Western European
countries, while lower values were observed in several Central, Eastern and Southern
European economies. The correlation and regression results did not confirm the
expected positive relationship between digitalisation and SME turnover relative to GDP.
Al adoption showed no statistically significant relationship with the dependent variable.
E-commerce was statistically significant in both the individual and combined regression
models, but its coefficient was negative. Therefore, the null hypothesis concerning e-
commerce was rejected, while the null hypothesis concerning Al use was not rejected.
The general hypothesis concerning enterprise digitalisation was only partially supported
because one digitalisation indicator was statistically significant, although its relationship
with SME turnover performance was opposite to the expected direction.

The findings suggest that the adoption of digital technologies does not automatically
translate into higher turnover performance. The economic effects of Al and e-commerce
may depend on the quality of their implementation, organisational capabilities, digital
skills, sectoral composition, market conditions and the maturity of the adopted
technologies. Digitalisation may also require initial investments and organisational
changes whose financial benefits become visible only after a longer period.

The study has several limitations. First, the analysis covers a relatively short period, while
Al data were unavailable for 2022, reducing the number of observations in the relevant
regression models. Second, the research is based on aggregated country-level data and
does not allow conclusions about the performance of individual enterprises. Third, the
regression models do not control for additional factors such as sectoral structure, labour
productivity, enterprise size distribution, ICT investment or institutional quality.
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UMELA INTELIGENCIA V HYBRIDNOM RIADENI TIMOV: AKO Al MENi
MANAZERSKE PRAKTIKY

Lucia Gdlovad — Peter Bahna — David Rybjansky — Anita Romanovd

Abstract

Hybridny model prace, charakterizovany kombindciou prace z kanceldrie a prace na
dialku, sa po pandémii COVID-19 etabloval ako dominantny organizaény model —viac ako
57% organizacii globalne ho dnes vyuziva (CIPD). SibeZne s tymto trendom nastupuje
éra umelej inteligencie (Al), ktord zasadne transformuje tradi¢né manazérske praktiky.
Cielom tohto ¢lanku je prostrednictvom narativneho prehladu vedeckej literatury
identifikovat a analyzovat, ako Al nastroje menia riadenie hybridnych timov. Na zaklade
reSerSe publikdcii indexovanych v databdzach Web of Science a Scopus (2020-2025)
¢ldanok vymedzuje Styri klfucové oblasti dopadu Al: (1) komunikdcia a koordindacia timu,
(2) monitorovanie a riadenie vykonu, (3) podpora manazérskeho rozhodovania a (4)
wellbeing manazment zamestnancov. Teoretickym rdmcom je Technology Acceptance
Model (TAM) a koncept Human-Al Teaming (HAIT). Vysledky ukazuju, Ze Al prinasa
meratelné prinosy v efektivite a koordinacii, no sucasne generuje nové vyzvy v oblasti
dovery, transparentnosti, etiky a ochrany sukromia. Kli¢ovou vyskumnou medzerou
zostava absencia eurdpskej, resp. stredoeurdpskej perspektivy na adopciu Al nastrojov v
hybridnom manaZmente. Clanok navrhuje smerovanie budtceho empirického vyskumu
v tomto kontexte.

JEL classification: L86, M12, 033
Keywords: umeld inteligencia, hybridné timy, manaZérske praktiky, Technology
Acceptance Model, Human-Al Teaming

Uvod

Hybridny model prace —kombindcia prace z kancelarie a prace na dialku — sa po pandémii
COVID-19 etabloval ako novy paradigmaticky model organizacie prace vo vacSine
odvetvi. Podla Cramarenco et al. (2023) tato transformacia zdsadne meni nielen sp6sob
vykonu prace, ale aj poZziadavky na manazérske kompetencie a organizacnu kulturu.
Hybridné timy sa podla Handke et al. (2024) vyznacuju dynamicky sa meniacimi
geografickymi konfiguraciami, v ktorych c¢lenovia individudlne striedaju pracu z
kanceldrie a na dialku — ¢o vytvara bezprecedentné vyzvy pre koordinaciu, komunikaciu
a hodnotenie vykonu.

Subezne s nastupom hybridného modelu prace prebieha rozsiahla transformacia
organizacii prostrednictvom umelej inteligencie (Al). Dwivedi et al. (2021) v
multidisciplinarnom prehlade zdoraznuju, Ze Al zasadne ovplyviiuje spdsob, akym
organizacie analyzuju, planuju a vykondvaju svoje procesy. Al nastroje su ¢oraz CastejsSie
prezentované ako rieSenie vyziev hybridného riadenia — od automatizovaného
monitorovania vykonu cez Al-asistentov ulahcujucich koordinaciu az po nastroje na
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podporu manazérskeho rozhodovania. Gupta et al. (2024) identifikuju tri viny Al
integracie v riadeni ludskych zdrojov, pricom sucasna — éra generativnej Al — predstavuje
kvalitativny skok s dosial nepreskimanym dosahom na hybridné pracovné prostredia.

Napriek rasticemu zdujmu o tuto problematiku zostdva vyskum na priesecniku Al a
hybridného riadenia timov fragmentovany. Bankins et al. (2024) konstatuju, Ze vacsina
Studii sa zameriava bud na Al v organizacidch vseobecne, alebo na hybridni pracu
samostatne, pricom chyba synteticky pohlad prepdjajuci obe oblasti. Obzvlast vyraznou
medzerou je absencia eurépskej a stredoeurdpskej perspektivy, kde odlisSné regula¢né
prostredie (napr. GDPR) a kultirne faktory mézu vyznamne ovplyvriovat vzorce adopcie
Al. Prave tu vznika vyskumnda medzera, ktoru tento ¢lanok adresuje.

Cielom ¢lanku je prostrednictvom prehladu vedeckej literatury (databazy Web of Science
a Scopus, 2020-2025) identifikovat a analyzovat, ako Al meni manazérske praktiky v
hybridnom riadeni timov. Clanok si kladie nasledovné vyskumné otazky: (RQ1) Aké Al
nastroje su vyuzivané v hybridnom riadeni timov? (RQ2) Ako Al transformuje konkrétne
manazérske praktiky? (RQ3) Aké su prinosy a vyzvy implementdcie Al v tomto prostredi
a kde existuju vyskumné medzery? Téma priamo nadvazuje na dizertacny vyskum
zamerany na inovativne pristupy k riadeniu podnikovych procesov prostrednictvom Al
nastrojov.

1 Sucasny stav riesSenej problematiky doma a v zahranici

Nasledujuca kapitola vymedzuje teoreticky a kontextualny zaklad ¢lanku. V prvom rade
je charakterizovany hybridny model prace a jeho kliCové manazérske vyzvy, ktoré
vytvaraju potrebu novych nastrojov riadenia. Nasledne je analyzovana uloha umelej
inteligencie v organizachom manaZmente a jej evolucia smerom k autondmnym
manazérskym funkcidm. Na zdver je predstaveny Technology Acceptance Model (TAM)
ako teoreticky ramec vysvetlujuci, za akych podmienok manazéri Al nastroje prijimaju a
efektivne vyuzivaju.

1.1 Hybridny model prace a manazérske vyzvy

Hybridny model prace kombinuje vyhody prace z kancelarie a prace na dialku, pricom
zamestnancom umoznuje flexibilitu v mieste a ¢ase vykonu prace. Po pandémii COVID-
19 sa stal dominantnym organizachym modelom — podfa Chartered Institute of
Personnel and Development (CIPD) viac ako 57% organizacii globdlne adoptovalo
hybridny pracovny model kombinujtci kancelarske dni a pracovné dni z domu. Handke
et al. (2024) upresiuju, Ze hybridny tim sa vyznacuje dynamicky sa meniacimi
geografickymi konfiguraciami, v ktorych ¢lenovia timu individudlne a v ¢ase striedaju
pracu z kancelarie a pracu na dialku — pri¢om tieto konfiguracie sa mézu menit den po
dni aj v priebehu jedného pracovného dna.

Kraus et al. (2022) identifikuju tri kfi€ové manazérske vyzvy hybridného modelu: (1)
udrzanie kohézie a kultury timu, (2) spravodlivé a transparentné hodnotenie vykonu
zamestnancov, ktori pracuju z réznych prostredi a (3) koordindcia a komunikacia v
asynchréonnom a geograficky distribuovanom prostredi. Moe et al. (2023) na vzorke 17
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agilnych timov empiricky doloZili, Ze timy s obmedzenou fyzickou spolu-pritomnostou
vykazuju signifikantné problémy s budovanim psychologickej bezpecnosti, zdielanim
znalosti a dovery — teda s faktormi, ktoré su zakladom efektivneho timového vykonu.
Coulston (2025) dalej dokumentuje, Ze veduci hybridnych timov Celia paradoxu: snaha o
kompenzaciu obmedzeného fyzického kontaktu nadmernou komunikaciou vedie ku
komunika¢nému pretazeniu, €o ironicky zniZuje efektivitu koordinacie.

Vyskum potvrdil, Ze tradicné manazérske nastroje a pristupy su v hybridnom prostredi
menej ucéinné. Bankins et al. (2024) vo viacuroviiovom posudzovani uvadzaju, Ze
hybridné pracovisko vyZaduje nové kompetencie od manazérov: digitdlnu gramotnost,
schopnost riadit tim bez priameho kontaktu a vyuZivanie technolégii na zabezpecenie
koordindcie. Osobitnou vyzvou je tzv. proximity bias — tendencia manazérov
uprednostrfiovat zamestnancov fyzicky pritomnych v kancelarii pri rozhodovani o
odmenovani, povySovani a zaddvani uloh. Lauring (2025) na zaklade rozsiahleho
prehladu literatury zdéraznuje, Zze bez cielenych organiza¢nych intervencii hybridny
model systematicky reprodukuje nerovnosti medzi ,viditelnymi“ a ,neviditefnymi
Clenmi timu. Prave tieto Strukturalne nedostatky tradicného hybridného manazmentu
vytvaraju priestor pre adopciu Al nastrojov v kazdodennych manazérskych praktikach ako
prostriedku na objektivizaciu procesov a kompenzaciu obmedzeni fudského vnimania.

1.2 Umela inteligencia v organizachom manazmente

Umeld inteligencia predstavuje spektrum technoldgii zahfnajucich strojové ucenie,
spracovanie prirodzeného jazyka, pocitacové videnie a prediktivnu analytiku (Dwivedi et
al., 2021). V kontexte manaZmentu organizacii Al prechddza od automatizacie rutinnych
uloh k pokrocilej podpore rozhodovania a autondmnym manazérskym funkcidm. Gupta
et al. (2024) v systematickom prehlade 73 vedeckych ¢lankov identifikuja tri viny Al
integracie v HRM: automatizacia procesov (2015-2018), datova analytika (2018-2021) a
generativna Al a pokrocilé rozhodovanie (2021-dnes). Prave prichod generativnej Al
(GenAl) predstavuje kvalitativny skok: Zhang et al. (2025) dokumentuju, Ze GenAl
zdsadne meni manazérske rozhodovanie tym, Ze efektivne zluCuje interné a externé data,
znizuje informacnu asymetriu a zvysuje transparentnost rozhodovacich procesov.
Kronblad et al. (2024) v tomto kontexte upozornuju, Ze organizdcie stoja pred paradoxom
— GenAl ponuka potencial oslobodit udské kapacity pre kreativne a strategické ulohy, no
zaroven vytvdra riziko de-profesionalizacie a nadmernej zavislosti od technologickej
asistencie.

Hagemann et al. (2023) zaviedli pojem ,,team-centered Al" — systémy umelej inteligencie
navrhnuté tak, aby sa zosuladili s ludskymi cielmi, komunikaénymi vzorcami a
rozhodovacimi procesmi. Tito autori zd6raziuju, Zze optimalny vysledok v hybridnych
[udsko-Al timoch nastdva vtedy, ked Al nepdsobi ako ndhrada manaZéra, ale ako
kognitivny amplifikator — rozsiruje fudské kapacity bez eliminacie ludského usudku. Toto
tvrdenie empiricky podporuje Fligener et al. (2022), ktori v experimentdlnom vyskume
zistili, Ze ludia a Al pracujuci spolo¢ne dokazali prekonat vykon Al pracujicej samostatne
—a to aj v pripadoch, ked Al dosahovala objektivne lepsie vysledky ako samotni fudia.
KfiCovym mechanizmom je teda komplementarnost, nie substiticia: Al zvlada
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spracovanie objemu a rychlosti dat, kym manazér prispieva kontextualnym usudkom,
etickym hodnotenim a interpersonalnou inteligenciou.

Vyskum Berretta et al. (2023) prostrednictvom bibliometrickej analyzy a prehladove;j
Studie identifikoval pat vyskumnych klastrov v oblasti Human-Al Teaming (HAIT): (1)
[udské premenné (dovera, kognitivna zataz), (2) ulohovo zavislé premenné, (3)
vysvetlitelnost Al (Explainable Al), (4) Al-riadené robotické systémy a (5) vplyv vykonu Al
na fudské vnimanie. Tento ramec poskytuje zdklad pre pochopenie komplexnosti vztahu
[udi a Al v timovom prostredi. Jiang et al. (2025) v kvantitativnej Studii na vzorke 408
respondentov odhalili, Ze dovera v Al ma dualny efekt na kognitivne procesy: funkéna a
emocionalna dévera podporuju vyssiu kogniciu, no paradoxne transparentnost Al moze
inhibovat kognitivne spracovanie, kedZe znizuje motivaciu manazérov k samostatnému
analytickému mysleniu. Toto zistenie je obzvlast relevantné pre hybridné timy, kde
manazér musi vyvaZovat zavislost od Al ndstrojov s udrZanim vlastného Usudku a
manazérskej autority.

1.3 Technology Acceptance Model (TAM) ako teoreticky ramec

Pre pochopenie adopcie Al nastrojov v hybridnom riadeni je klu€ovym teoretickym
rdmcom Technology Acceptance Model (TAM), ktory povodne navrhol Davis (1989). TAM
vysvetluje akceptdciu technoldgie prostrednictvom dvoch konstruktov: vnimand
uzito€nost (perceived usefulness) a vnimana jednoduchost pouZitia (perceived ease of
use). Davis (1989) preukazal, Ze tieto dve dimenzie spolahlivo predikuju zamer a
skuto¢né vyuzivanie informacnych technolégii v organizaciach.

V kontexte Al nastrojov bol TAM rozsireny o dalSie dimenzie. Weng et al. (2024) v
systematickom prehlade 127 studii identifikovali, Ze okrem pdvodnych TAM konstruktov
hraju v pripade Al klti¢ovu Ulohu aj: dévera v Al (Al trust), vnimané riziko (perceived risk)
a sociadlny vplyv (subjective norm). Autori potvrdili, ze TAM zostava jednym z
najrobustnejsich rdmcov pre skumanie akceptacie Al technolégii v organizathom
prostredi, priCom vysvetluje 60-80 % variancie v zameroch vyuZivania Al (Weng et al.,
2024).

Prezentovana literatura naprie¢ podkapitolami 2.1-2.3 sa zhoduje v jednom kfuc¢ovom
bode: hybridny model prace a nastup Al nie su izolované trendy, ale vzajomne sa
podmienujuce sily transformujice sucasny manazment (Kraus et al., 2022; Dwivedi et
al., 2021; Davis, 1989). Spolo¢nym menovatelom je aj konsenzus o nezastupitelnosti
[udského Usudku — Hagemann et al. (2023), Fligener et al. (2022) aj Bankins et al. (2024)
zhodne odmietaju model substitucie a obhajuju komplementarnu spolupracu ludi a Al.
Odlisnosti sa objavuju v miere optimizmu: zatial ¢o Gupta et al. (2024) a Zhang et al.
(2025) zdoraznuju transformacny potencidl Al, Kronblad et al. (2024) a Jiang et al. (2025)
poukazuju na systémové rizikd — de-profesionalizaciu, kognitivnu pasivitu a erdéziu
manazérskej autority. Lauring (2025) a Moe et al. (2023) navyse upozornuju, Zze hybridny
model bez cielenych intervencii sdm osebe generuje organiza¢né nerovnosti, ktoré Al
moze bud odstranit, alebo naopak prehibit. V nadviznosti na tieto poznatky sa v
predkladanom ¢lanku stotoznujeme s poziciou, Ze Al je v kontexte hybridného riadenia
najpresnejsie chapat ako kognitivny amplifikdtor manazérskych kapacit — nastroj,
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ktorého prinos je podmieneny doverou, transparentnostou a organizaénym prostredim,
v ktorom je implementovany.

2 Ciel prace, metodoldgia a metddy

Hlavnym ciefom tohto ¢lanku je prostrednictvom prehladu vedeckej literatury
identifikovat, systematicky analyzovat a syntetizovat poznatky o tom, ako nastroje
umelej inteligencie transformuju manazérske praktiky v hybridnom riadeni timov.
Vyskum sa opiera o teoreticky rdmec Technology Acceptance Model (TAM; Davis, 1989)
a koncept Human-Al Teaming (HAIT; Berretta et al., 2023), pricom adresuje
identifikovanu vyskumni medzeru — absenciu syntetického pohladu prepdjajuceho
adopciu Al a hybridné pracovné prostredie, osobitne v eurépskom kontexte.

Na zaklade hlavného ciela boli sformulované tri vyskumné otazky:

e RQ1: Aké Al nastroje su v sucasnosti vyuzivané v hybridnom riadeni timov?

e RQ2: Ako Al transformuje konkrétne manazérske praktiky v hybridnom prostredi?

e RQ3: Aké su klucové prinosy, vyzvy a vyskumné medzery implementacie Al v
hybridnom riadeni timov?

Clanok ma charakter narativneho prehladu literatury. Narativny prehlad je v literature
odporucany ako vhodny pristup pre oblast, v ktorej sa vyskumna zékladna rychlo rozvija
a kde primarnym cielom nie je kvantitativna agregdcia vysledkov, ale konceptualna
syntéza a identifikacia vzorcov naprie¢ heterogénnymi Stadiami (Baumeister & Leary,
1997; Snyder, 2019). Vyhladdvanie zdrojov bolo realizované vo dvoch vedeckych
databazach: Web of Science (WOS) a Scopus. Vyhladavanie prebehlo v obdobi februar —
marec 2026 a boli pouZité nasledovné kombinacie kl'ucovych slov:

"artificial intelligence” AND "hybrid team management"

e "Al" AND "management practices” AND "hybrid work"

e "human-Al teaming"

e ‘"algorithmic management" AND "performance monitoring"

e "Technology Acceptance Model" AND "artificial intelligence" AND "management”
o "Al" AND "well-being" AND "remote work"

e "Al decision support" AND "managers"”

Kritéria zahrnutia a vylucenia zdrojov su uvedené v tabulke 1.

Analyticky postup po selekcii zdrojov zahfial tematické kddovanie (thematic coding) —
kazdy zahrnuty c¢lanok bol kdédovany podla: (a) hlavnej vyskumnej témy, (b)
metodologického pristupu (empiricky/koncepcny/prehlad), (c) geografického kontextu
vyskumu a (d) priradenej tematickej oblasti dopadu Al (komunikacia, vykon,
rozhodovanie, wellbeing). Toto kdédovanie umoznilo systematicki syntézu zisteni a
identifikaciu vyskumnych medzier. Limitaciami zvoleného pristupu su narativny (nie plne
systematicky) charakter prehladu a potencidlna selektivita pri vybere zdrojov, ktord méze
vnasat urcit mieru interpretacnej zaujatosti.
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Tabulka 1
Kritérid zahrnutia a vylicenia zdrojov
Kritérium Zahrnutie Vylucenie
. Recenzované vedecké ¢lanky (peer- Populdrno-vedecké clanky, blogy, spravy
Typ zdroja . i
reviewed) bez recenzného procesu
Databaza Web of Science, Scopus Zdroje mimo WOS a Scopus
, , , Abstrakty bez pIného textu, zdroje bez
Dostupnost Plny text dostupny s DOI odkazom Dol
Jazyk Anglicky jazyk Ostatné jazyky
Casové Publikdcie pred rokom 2020 (s
) 2020 - 2025 o o )
vymedzenie vynimkou zakladajucich prac)
Tematicka Al v manaZmente, hybridna praca, Studie bez priamej vazby na manazérske
relevancia Human-Al Teaming, TAM v kontexte Al praktiky alebo hybridné prostredie
Vyskumny Organizaény, manazérsky alebo Cisto technické $tudie bez manazérskej
kontext interdisciplindrny kontext implikacie

Zdroj: vlastné spracovanie
3 Vysledky vyskumu

Nasledujuca kapitola predstavuje jadro ¢lanku a analyzuje Styri klu¢ové oblasti, v ktorych
Al transformuje manazérske praktiky hybridnych timov. Pre kazdu oblast su
identifikované konkrétne Al ndastroje, empiricky doloZzené prinosy a zaroven vyzvy, ktoré
implementacia Al prinasa.

3.1 Al v komunikiacii a koordinacii hybridnych timov

Komunikdcia a koordinacia predstavuju jednu z najkritickejsich vyziev hybridnych timov.
Ked' ¢ast timu pracuje fyzicky na pracovisku a druha ¢ast na dialku, vznikaju asymetrie v
pristupe k informdcidm, neformalnej komunikacii a kontextualnym podnetom (Kraus et
al., 2022). Hopf et al. (2025) v tejto suvislosti zd6raznuju, Zze hybridné timy s ludskymi a
Al ¢lenmi vykazuju kvalitativne odliSné vzorce zdielania znalosti v porovnani s Cisto
ludskymi timami — Al agenti dokdZu spracovat a redistribuovat informacie z réznych
zdrojov rychlejSie, no nemusia nevyhnutne zachovavat kontextudlne nuansy
medziludskej komunikacie. Al nastroje vstupuju do tejto oblasti prostrednictvom
automatizacie a optimalizacie komunikacnych procesov.

Zhou a Gorman (2024) v komparativnej studii ludsko-Al a ¢isto ludskych timov zistili, Ze
Al mézZe signifikantne zlepsit vykon timu optimalizdciou nacasovania a sekvencie
komunikacie. Kym tradicné timy stracali ¢as redundantnou komunikaciou, timy s Al
asistenciou dokazali identifikovat kritické informacéné potreby a prioritizovat
komunikacné toky. Prakticky to zahffia ndastroje ako automatické transkribovanie a
sumarizovanie stretnuti, inteligentné planovanie a Al-asistovana priprava agendy.
Vyskum zéaroven ukazal, Ze hybridné timy (fudia + Al) poddvali pri neCakanych zmendach
kontextu podobny vykon ako Cisto ludské timy, ¢o svedli o schopnosti Al partnerov
adaptovat sa na dynamicky sa meniace podmienky — no zdroven odhalil, Ze prave
koordindcia v momente zmeny zostdava kritickym slabym ¢lankom.
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Hagemann et al. (2023) zdoraznuju, Ze pre efektivne Human-Al Teaming musi Al
koordinovat s ludmi nielen explicitne, ale aj implicitne — detekovat zlyhania komunikacie
a navrhovat korekcie. Tato schopnost je obzvlast cenna v hybridnom prostredi, kde
manazér nema priamy vizudlny kontakt so vsetkymi ¢lenmi timu. Zhu (2025) na zaklade
analyzy zakotvenych v tedrii socidlnej pritomnosti a tedrii medidlnej bohatosti
identifikuje, Ze efektivne hybridné timy kombinuju synchrénne a asynchrénne
komunikacné nastroje podla charakteru ulohy a vyZaduju explicitne nastavené
komunikacné protokoly. Kli¢ovym faktorom zostava transparentnost Al ndstrojov —
zamestnanci musia vediet ako a kedy Al vstupuje do komunikaéného procesu (Dwivedi
etal., 2021).

3.2 Al v monitorovani a riadeni vykonu

Monitorovanie vykonu predstavuje najkontroverznejsiu oblast aplikacie Al v hybridnom
manazmente. Tradicné metddy hodnotenia vykonu su v hybridnom prostredi neucinné
— manazéri nemaju priamy dohlad nad zamestnancami a hodnotenie na zaklade fyzickej
pritomnosti je deformované. Al-pohanané systémy hodnotenia vykonu vyuzZivaju
strojové ucenie, prediktivnu analytiku a spracovanie prirodzeného jazyka na priebeznu
analyzu vykonnostnych dat (Gupta et al., 2024). Cai (2024) v tomto kontexte upozornuje,
Ze organiza¢na transparentnost algoritmického hodnotenia vykonu priamo podmieriuje
jeho vnimanu spravodlivost, efektivitu a motivaény efekt na strane zamestnancov.

Gupta et al. (2024) v systematickom prehlade 73 vedeckych ¢lankov identifikovali, Ze Al
transformuje hodnotenie vykonu smerom k priebeznému, datami podlozenému a menej
subjektivnemu procesu. Namiesto ro¢nych hodnoteni umoznuje Al kontinudlne
sledovanie kvantitativnych vykonnostnych metrik, identifikaciu vzorcov poklesu vykonu
a vcasné intervencie. Autori vSak sucasne dokumentuju rizika: technologicky stres
zamestnancov, narusenie rovnovahy medzi pracovnym a sukromnym Zivotom a efekt
neustadleho sledovania. Emlund et al. (2025) v tejto suvislosti preukazali, Ze algoritmicky
dohlad zniZuje sulad zamestnancov nie priamym donucovanim, ale prostrednictvom
erdzie autondmie a vnimanej kontroly — ¢o ma dlhodobé negativne dopady na intrinsicku
motivaciu.

Feuerriegel et al. (2023) zavaddzaju koncept algoritmického manazimentu ako
automatizaciu manazérskych uloh pomocou Al algoritmov. Vyskum OECD (2025) na
vzorke viac ako 6 000 firiem zo 6 krajin ukdazal, Ze hoci manazéri vnimaju algoritmické
nastroje ako zlepSenie kvality rozhodnuti, az dve tretiny manazérov maju aspon jednu
obavu tykajucu sa déveryhodnosti nastrojov — pricom najcastejSie uvadzaju nejasné
vymedzenie zodpovednosti pri chybnom rozhodnuti (28%), neschopnost porozumiet
logike algoritmickych odporucani (27%) a nedostatocnu ochranu fyzického a dusevného
zdravia zamestnancov (27%). Klucovym zistenim je, Ze vnimand spravodlivost Al
systémov hodnotenia vykonu priamo zavisi od miery vysvetlitelnosti ich rozhodnuti
(Bankins et al., 2024).
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3.3 Al v podpore manazérskeho rozhodovania

Podpora rozhodovania je jednou z najperspektivnejSich oblasti aplikacie Al v
manazmente. Hybridné prostredie generuje obrovské mnozstvo dat o timovej dynamike,
komunikacnych vzorcoch a vykonnostnych metrikach, ktoré ludsky manazér nedokaze
efektivne spracovat bez technologickej asistencie. Al decision support systems (Al-DSS)
integruju tieto ddata a poskytuju manazérom odporucania na zaklade analyzy
komplexnych vzorov (Buschmeyer et al., 2024). La Sala et al. (2024) v tomto kontexte
zavadzaju pojem ,plastické znalosti“ (plastic knowledge) — druh adaptabilnych
kompetencii, ktoré umozniuju manazérom efektivne vyplnit medzery medzi tym, ¢o Al
navrhuje a tym, ¢o organizacna realita vyZzaduje. Tento koncept zdéraznuje, Ze adopcia
Al v rozhodovani nie je len technologickad, ale predovsetkym kompetenéna vyzva.

Buschmeyer et al. (2024) v systematickom prehlade 44 experimentdlnych studii zistili, Ze
pre optimalny vykon ludsko-Al rozhodovacej dvojice musia obaja aktéri fungovat na
porovnatelnej Urovni kompetentnosti. Ak Al vyrazne prevysuje ludsku expertizu, hrozi
over-reliance — nadmernd zavislost manazéra na Al odporucaniach bez kritického
posudenia. Naopak, ak manazér Al nedbveruje, vyhody AI-DSS sa neutralizujd. Vyskum
Procedu et al. (2024) dalej identifikoval, Ze v multi-rozhodovacich situdcidch (ked'
manazér robi opakované rozhodnutia s Al asistenciou) rastie zavislost od Al s
narastajucou kognitivnou zatazou ulohy, kym nezhoda s predchdadzajacimi Al
odporucaniami spolahlivost zniZzuje — ¢o naznacuje dynamicky a kontextovo citlivy
charakter ludsko-Al vztahu v rozhodovani. Optimdlnym modelom je augmented
decision-making (rozhodovanie s podporou umelej inteligencie): Al spracuva velké
objemy dat a navrhuje alternativy, kym findlne rozhodnutie zostava na ludskom
manazérovi.

Dwivedi et al. (2021) zd6raznuju, Ze integracia Al do manazérskych rozhodovacich
procesov si vyzaduje subezné rieSenie otazok doOvery, transparentnosti a etiky.
Explainable (vysvetlitelnd) Al (XAl) — schopnost Al transparentne prezentovat logiku
svojich odporucani — je kfu¢ovym faktorom akceptacie zo strany manazérov. Berretta et
al. (2023) potvrdzuju, Ze vysvetlitelnost je jednym z piatich kficovych klastrov vyskumu
HAIT a ma priamy vplyv na doveru manazérov voci Al systémom. Eisenhardt et al. (2024)
v experimentalnom vyskume so 53 odbornikmi a 88 manazérmi dalej preukazali, ze
kultdrna ,,prisnost” (cultural tightness) organizaéného prostredia moderuje mieru, do
akej manazéri doveruju Al odporucaniam — ¢o implikuje, Ze adopcia Al v rozhodovani je
silne zavisla od organizacného a kulturneho kontextu.

3.4 Al vo wellbeing manazmente zamestnancov

Wellbeing manazment zamestnancov predstavuje relativne novu, no rychlo rastucu
oblast aplikacie Al v hybridnych pracoviskach. Hybridny model prace so sebou prinasa
Specifické vyzvy pre psychologickd pohodu: izolaciu vzdialenych pracovnikov, hranicu
medzi pracovnym a sukromnym Zivotom a riziko vyhorenia (Cramarenco et al., 2023).
Coulston (2025) v tejto suvislosti dokumentuje, Ze veduci hybridnych timov systematicky
podcenuju wellbeing problémy vzdialenych ¢lenov timu prave z dévodu obmedzeného
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vizualneho kontaktu — ¢o vytvara silny argument pre Al nastroje schopné detekovat
signaly poklesu pohody skor, ako sa stanu viditelnymi pre manazéra. Al nastroje —
chatboty pre psychologickd podporu, platformy na sledovanie nalady a systémy na
detekciu vyhorenia — reaguju na tieto vyzvy.

Virgillito et al. (2025) v prehladovom ¢lanku 21 stadii potvrdili prinosy Al nastrojov pre
zdravie na pracovisku v oblastiach detekcie stresu, vyhorenia a psychologickej pohody
zamestnancov. Personalizované Al systémy preukdzali schopnost identifikovat priznaky
vyhorenia 3-4 tyidne pred tym, ako si ich vSimol manazér, o umoznuje vcasnu
intervenciu. Autori viak identifikuju zavazné etické a sukromné obavy: monitorovanie
emocného stavu zamestnancov je citliva oblast vyZadujica prisne regula¢né rdmce. Toto
je obzvlast aktudlne v eurdpskom kontexte, kde nariadenie GDPR stanovuje prisne
podmienky pre spracovanie citlivych osobnych udajov vratane udajov o zdravotnom
stave — ¢o mozZe limitovat implementaciu Al wellbeing nastrojov v porovnani s inymi
geografickymi oblastami.

Hu et al. (2025) na vzorke 364 zamestnancov preukazali, Ze adopcia Al pozitivne
ovplyvnuje zdielanie znalosti a timovu spolupracu, pricom kfu¢ovd moderujicu ulohu
zohrdva paradoxné vedenie a technologicka nadSenost zamestnancov. Toto zistenie ma
priame implikacie pre hybridny manaZment: spdsob vedenia timu (leadership style) a
individudlny vztah zamestnancov k technoldgiam determinuje, ¢i Al nastroje pre
wellbeing prinesu Ziaduce vysledky. Emerald (2024) v suvislosti so ,,zavislym“ postavenim
zamestnancov v Al-riadenom HRM prostredi varuje pred tzv. efektmi temnej stranky —
situdciami, ked" Al-monitorovanie zamestnancov sice zvySuje kratkodobu produktivitu,
no dlhodobo narusa ich autondmiu, déveru a intrinsicki motivaciu. Akceptacia Al
wellbeing nastrojov teda zavisi od faktorov priamo zahrnutych v TAM ramci — vnimanej
uZito¢nosti a dovery (Davis, 1989; Weng et al., 2024).

Tabulka 2
Prehlad oblasti dopadu Al v hybridnom riadeni timov

Oblast

KIticové Al nastroje

Prinosy

Vyzvy

Komunikacia a

Automaticky prepis, Al

Znizenie kognitivnej
zataze, optimalizacia

Transparentnost, dévera

koordinacia lanovanie, chatbot oo
P ¥ komunikacie
Prediktivna analytika, L ,
. L _ y Objektivnost, . .
Riadenie vykonu algoritmicky S e . Ochrana sukromia, stres
3 priebezné hodnotenie
manaZment

Podpora , Rychlost, komplexnost . .
P . AI-DSS, XAl systémy ¥ , P Over-reliance, etika
rozhodovania analyzy
Wellbeing Al chatboty, detekcia VEasna intervencia, . , .
s : L Etika, reguldcia
manaZment vyhorenia personalizacia

Zdroj: vlastné spracovanie podla Gupta et al. (2024), Hagemann et al. (2023), Berretta et al. (2023).

Tabulka 2 sumarizuje Styri klu¢ové oblasti dopadu Al v hybridnom riadeni timov. Vo
vSetkych oblastiach moZno pozorovat spolo¢ny vzorec: Al nastroje prinasaju meratelné
operacné prinosy — od zniZenia kognitivnej zataze v komunikacii cez objektivnejsie
hodnotenie vykonu aZ po v¢éasnu detekciu wellbeing problémov — kazda oblast je zaroven
sprevadzana Specifickymi vyzvami. Naprie¢ vsetkymi Styrmi oblastami sa ako prierezové
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témy opakuju transparentnost, dOvera a etickd zodpovednost, ¢o potvrdzuje, Ze
technologicka implementacia Al bez adekvatneho organizatného ramca a regulacnych
zaruk nestaci na dosiahnutie Ziaducich vysledkov.

Analyzovana literatura sa rozchadza predovsetkym v otazke miery kontroly a dohladu,
ktoru Al v hybridnom manaZmente legitimizuje. Optimistickd linia vyskumu (Zhou &
Gorman, 2024; Hu et al.,, 2025; Buschmeyer et al., 2024) vnima Al ako kognitivny
amplifikadtor, ktory posiliuje manazérske kapacity bez naruSenia ludskej agentury.
KritickejSia perspektiva (Emlund et al., 2025; Kronblad et al., 2024; Guglielmi et al., 2024)
naopak dokumentuje systémové rizikd — erdziu autondmie zamestnancov, kognitivnu
pasivitu manazérov a dlhodobu de-profesionalizaciu. Geografickd dimenzia tohto
rozdielu nie je zanedbatelnd: anglosaska a azijska literatdra je voci algoritmickému
dohladu vyrazne tolerantnejsia, kym eurdpska perspektiva (OECD, 2025; Cai, 2024) trva
na nevyhnutnosti regulacnych zaruk a vysvetlitefnosti algoritmov. V predkladanom
¢lanku sa stotoznujeme s poziciou, Ze tieto dva pohlady nie su nekompatibilné — Al moze
byt sucasne nastrojom efektivity aj zdrojom rizik, pricom vysledok zavisi od kvality
organizac¢ného dizajnu, v ktorom je implementovana.

4 Diskusia

Vysledky prehladu literatiry umoZriuju formulovat niekolko klGcovych zaverov s
implikaciami pre vyskum aj organiza¢nu prax. Odpoved na RQ1l je jednoznacna: Al
nastroje prenikaju do hybridného riadenia prostrednictvom automatizacie transkripcie a
koordinacie (4.1), algoritmického hodnotenia vykonu (4.2), AI-DSS systémov (4.3) a
wellbeing platforiem (4.4). Odpoved na RQ2 ukazuje, Ze Al nemeni manazérske praktiky
linearne — jej dopad je moderovany doverou, organizacnou kulturou a individudlnymi
charakteristikami manazérov a zamestnancov (Weng et al., 2024; Eisenhardt et al.,
2024).

Klucovou teoretickou implikdciou je potvrdenie relevantnosti TAM ramca (Davis, 1989)
pre kontextualizaciu adopcie Al v hybridnom prostredi. Weng et al. (2024) preukazali, Ze
povodné TAM konstrukty (vnimand uZito¢nost, vnimana jednoduchost poufZitia)
vysvetluju 60-80% variancie v zameroch vyuzivania Al, pricom v kontexte hybridného
manazmentu nadobudaju osobitny vyznam rozSirené dimenzie — dévera v Al a vnimané
riziko. Teoreticky rdmec HAIT (Berretta et al., 2023; Hagemann et al.,, 2023) zase
potvrdzuje, Ze vztah fudi a Al v timoch nie je jednorozmerny: zahffia kognitivne,
emocionalne aj kulturne dimenzie, ktoré determinuju vysledny efekt Al implementacie.

Na urovni praktickych implikacii vysledky konzistentne naznacuju, Ze organizacie, ktoré
zavadzaju Al do hybridného riadenia bez adekvatneho ramca dbvery a transparentnosti,
riskuju negativne vedlajSie efekty — technologicky stres, erdziu autondmie a pokles
intrinsickej motivacie zamestnancov (Emlund et al., 2025; Guglielmi et al., 2024). Zistenia
OECD (2025) poukazuju na to, Ze tieto rizika su obzvlast vyrazné v eurépskom kontexte,
kde regulacné prostredie GDPR a kulturne faktory kladu vyssie naroky na vysvetlitelnost
a etickd spravu Al systémov. Odpoved na RQ3 teda obsahuje varovanie: prinos Al je
podmieneny kvalitou organiza¢ného dizajnu.
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Najvyznamnejsim prinosom tohto prehladu je identifikacia vyskumnej medzery: vyskum
v tejto oblasti je dominantne vedeny v anglosaskom a azijskom kontexte, kym
stredoeurdpska perspektiva adopcie Al ndstrojov v hybridnom manazmente je
nedostatocne zastupena (Cramarenco et al., 2023; Bankins et al., 2024). Kulturne faktory,
Specifika slovenského a stredoeurdpskeho pracovného trhu a odlisny regulacny ramec
EU mé7u signifikantne ovplyvnit vzorce adopcie Al, ¢o vyZaduje cieleny empiricky
vyskum.

Zaver

Tento prehlad literatury dokumentuje, Zze Al transformuje hybridné riadenie timov vo
Styroch kl'ti¢ovych oblastiach: komunikdcii a koordindcii, monitorovani vykonu, podpore
rozhodovania a wellbeing manaZmente. Technology Acceptance Model (Davis, 1989) a
koncept Human-Al Teaming (Berretta et al., 2023; Hagemann et al., 2023) poskytuju
teoreticky ramec pre pochopenie podmienok Uspesnej adopcie Al v manazérskej praxi.
Prierezovymi  témami naprie¢ vsSetkymi skdimanymi oblastami s dovera,
transparentnost a etickd zodpovednost — faktory, ktoré determinuju, ¢i Al implementacia
prinesie Ziaduce vysledky alebo naopak prehibi existujlce organizaéné problémy (OECD,
2025; Bankins et al., 2024).

Najvyznamnejsim prinosom c¢lanku je identifikacia vyskumnej medzery v podobe
chybajicej eurdpskej a stredoeurdpskej perspektivy na adopciu Al v hybridnom
manazmente. Buduci vyskum by mal vyuZit systematicku resers s PRISMA protokolom a
kvantitativhu empiricki metodolégiu — napriklad dotaznikovy prieskum skimajuci, ako
manazéri hybridnych timov na Slovensku vnimaju a vyuZzivaju Al nastroje, pricom TAM
moze sluzit ako explanacny model adopcie. Praktické odporucania pre organizacie su
zrejmé: uspeSna implementacia Al v hybridnom manazmente si vyZzaduje nielen
technologické investicie, ale predovsetkym budovanie kultury dbévery, vzdeldvanie
manazérov v oblasti Al gramotnosti, jasné etické ramce a dodrziavanie regula¢nych
poziadaviek — len tak moze Al skutocne plnit svoju Ulohu kognitivneho amplifikatora
ludskych manazérskych kapacit.

Poznamka o rieSenom projekte

Tento ¢lanok je jednym z vystupov vyskumného projektu IGMP Ekonomickej univerzity v
Bratislave €. 1-26-105-00 s ndzvom ,Implementacia umelej inteligencie do slovenskych
podnikov: Kfu¢ové kompetencie, procesy a Uspesné postupy integracie Al“,
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VYUZITIE UMELEJ INTELIGENCIE PRI TVORBE PLANU NASTUPNICTVA V
RODINNOM PODNIKU

Peter Kuchar

Abstract

Succession planning is a critical challenge for family businesses, ensuring long-term
sustainability and the seamless transfer of leadership across generations. Traditional
succession planning often relies on subjective decision-making and personal biases,
which may hinder the selection of the most suitable successors. This study explores the
application of artificial intelligence (Al) in optimizing succession planning processes
within family businesses. Al-driven analytics, predictive modeling, and machine learning
techniques can enhance decision-making by identifying key leadership traits, assessing
potential candidates, and forecasting business outcomes under various scenarios.
Moreover, Al can mitigate emotional influences by providing data-driven insights,
thereby promoting fairness and transparency in successor selection. The research also
examines potential challenges, such as ethical considerations, data privacy, and the need
for human oversight in Al-driven decision-making. By integrating Al into succession
planning, family businesses can improve strategic workforce planning, reduce risks
associated with leadership transitions, and ensure the continuity of their legacy. This
paper contributes to the growing body of knowledge on Al applications in business
management and provides practical implications for family enterprises seeking to
enhance their succession planning strategies.

JEL classification: D83, M41, 033
Keywords: succession plan, succession planning, artificial intelligence in business

Uvod

V sucasnosti je vyznamnd cast slovenskej ekonomiky tvorena rodinnymi podnikmi,
pricom sa odhaduje, Ze ich podiel na celkovom vykone ekonomiky predstavuje 60 az 80
%. Podla udajov Slovak Business Agency nie je 70 % rodinnych firiem schopnych Uspesne
zvladnut proces odovzdania riadenia a transferu majetku na druhd generéciu. Nedavny
vyskum poradenskej spolo¢nosti PricewaterhouseCoopers preukazal, Ze miera
neuspesnosti prechodu na druhd generaciu dosahuje u milenidlov az 81 %. Tento trend
je negativny, priCom moZno pozorovat postupné zvySovanie miery neuspesnosti pri
firemnom nastupnictve v rodinnych podnikoch. Planovanie ndastupnictva v rodinnych
podnikoch je definované ako strategicky proces, prostrednictvom ktorého sa
zabezpecluje prechod vedenia a vlastnictva medzi generdciami v rdmci podniku. Tento
proces je povazovany za klucovy pre dlhodobu kontinuitu a udrzatelnost podniku. Ako sa
vSak ukazuje, jeho vyznam je este viac podciarknuty jedinec¢nymi vyzvami, ktorym tieto
podniky Celia, pricom jednou z najvyznamnejsich je potreba véasného planovania. Bolo
preukdzané, Ze vcasné planovanie ndstupnictva vyrazne prispieva k UspeSnému
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prechodu vedenia. V tejto suvislosti sa zdo6raziuje, Ze identifikacia a priprava
potencidlnych nastupcov v dostatoénom predstihu méZe minimalizovat rizikd spojené s
nahlymi zmenami vo vedeni (Kechli, 2023). Napriek tomu ma formalny plan nastupnictva
vypracovanych len priblizne 15 % rodinnych podnikov (Saymaz & Lambert, 2019).

Na zdklade uvedenych skuto¢nosti moZzno konstatovat, Ze rodinné podniky zohravaju v
slovenskej ekonomike vyznamnu ulohu, avsak transfer majetku a odovzdanie riadenia
medzi generdciami je len zriedkavo realizovany uspesne. Jednym z moznych dévodov je
absencia vypracovaného planu ndastupnictva v podnikoch.

Ciefom tohto prispevku je analyzovat, ¢i a akym spésobom by umela inteligencia mohla
prispiet k efektivnemu vytvoreniu planu nastupnictva v rodinnom podniku.

1 Sucasny stav riesSenej problematiky doma a v zahranici
1.1 Planovanie nastupnictva v rodinnych podnikoch

Rodinny podnik je definovany ako podnik, v ktorom sa ako vlastnici podielaju viaceri
¢lenovia rodiny a ktory je ovplyvriovany rodinou alebo rodinnymi vztahmi a ktory sam
seba vnima ako rodinny podnik (Tang a Hussin 2020). Pre Slovensko je dolezita
novelizacia zdkona ¢. 112/2018 Z. z. o socialnej ekonomike a socidlnych podnikoch, ktora
nadobudla ucinnost 1. jula 2023. Tato novela priniesla definiciu rodinného podniku,
ktora zahrfia nielen obchodné spoloénosti a druzstva, ale aj fyzické osoby — podnikatelov,
no len za predpokladu, 7e ¢lenovia spoloénej rodiny splfiaju zakonné poziadavky. Kolko
je rodinnych podnikov na Slovensku, nie je presne zname. V novelizacii zakona je sice
moznost dobrovolnej registracie alebo evidencie rodinného podniku a to cez formular s
réznymi prilohami, no podla Zdruzenia podnikatelov Slovenska tento zakon nema pre
rodinné firmy Ziaden prinos, skor naopak a vysledkom registracie je len dalSia
administrativna zataZ a aj dalSia moZnost naslednych kontrol zo strany $tatu napriklad o
¢om rodinné podniky rokuju na rodinnej rade. Rodinny podnik je dominantna forma
hospodarskej organizacie na celom svete (Desbois, 2016; Renuka & Marath 2023). Podla
Eurdpskej komisie rodinné podniky tvoria viac ako 60 % vSetkych podnikov v Eurdpe.

Pldnovanie nastupnictva je zadmerné a systematické Usilie organizacie zabezpecit
kontinuitu vedenia na kluc¢ovych poziciach, udrzat a rozvijat intelektudlny a znalostny
kapital pre buducnost a podporovat individualny postup (Rothwell, 2015). Je to kltUcova
diskusia v ramci strategického pldnovania podniku (Mohamad a Yahya, 2010). Ciefom
planovania nastupnictva je zabezpelit trvalu efektivnu vykonnost organizacie
prostrednictvom strategického rozvoja, vymeny a uplatnenia kltu¢ovych ludi v priebehu
Casu (Rothwell, 2015). Systémy planovania nastupnictva by mali byt navrhnuté tak, aby
boli jednoduché, flexibilné a otvorené neustdlemu zlepSovaniu (Barnett a Davis, 2008).
Rodinné podniky maju jedinecné charakteristiky, ktoré vyznamne ovplyvnuju ich procesy
nastupnictva (Desbois, 2016). Na rozdiel od nerodinnych podnikov sa v rodinnych
podnikoch prelina osobnd rodinnd dynamika s podnikatelskou ¢innostou, ¢o vytvara
Specifické vyzvy (Rothwell, 2015).

Mozno konstatovat, Ze klfu¢ovou vyzvou rodinnych podnikov je planovanie nastupnictva,
ktoré ovplyvriuju rodinné vztahy, generacné rozdiely, emocionalne vazby a osobné
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ambicie c¢lenov rodiny, ¢o mozZe viest k naroénym rozhodovacim procesom a
potencialnym konfliktom v ramci podniku.

1.2 Umela inteligencia

Umeld inteligencia zahffa technoldgie, ako su strojové ucenie (ML), spracovanie
prirodzeného jazyka (NLP), pocitaCové videnie, rozpoznavanie reci a robotika (Kumar &
Ratten, 2024). Umeld inteligencia (Al) je transformacna technoldgia, ktord simuluje
procesy ludskej inteligencie prostrednictvom strojov alebo pocitacovych systémov,
vratane ucenia, uvaZovania, rieSenia problémov, vnimania a porozumenia jazyku
(Sawang & Kivits, 2024). Mozno ju definovat ako strojovy systém schopny robit
predpovede, odporucania alebo rozhodnutia, ktoré mézu ovplyviiovat redlne alebo
virtudlne prostredie na zaklade cielov definovanych ¢lovekom (Kumar & Ratten, 2024).

Autori Sawang a Kivits (2024) uvadzaju tieto hlavné vyhody Al:

e Zvysenie efektivnosti a produktivity automatizaciou opakujucich sa uloh.

e ZlepSenie rozhodovania prostrednictvom analyzy obrovského mnozstva udajov a
prediktivneho modelovania.

e Personalizované zakaznicke skulsenosti prostrednictvom technoldgii, ako su
chatboty.

e ZjednodusSenie operdcii v oblastiach, ako je riadenie dodavatelského retazca a
[udské zdroje.

e I|dentifikacia novych trhovych prilezitosti a predvidanie potrieb.

Aplikdcie umelej inteligencie moZno vo vseobecnosti rozdelit do dvoch kategorii.
(Enholm et al., 2022). Prvou je Al na automatizaciu, ktord nahrddza fudsku pracu a
druhou je Al na rozsirenie, ktora zvysSuje ludsku inteligenciu poskytovanim poznatkov na
lepSie rozhodovanie.

Al sa mozZe uplatnit v réznych podnikovych funkcidch vratane marketingu, riadenia
vyroby, riadenia podniku a sluzieb zakaznikom. Al sa vyuZiva aj na zlepSenie internych
podnikovych procesov a na zefektivnenie tychto procesov (Enholm et al., 2022). V oblasti
riadenia ludskych zdrojov sa Al moze vyuZivat na ziskavanie a udrzZanie talentov, analyzu
prieskumov a vytvdranie virtudlnych asistentov pre ludské zdroje (Konovalova et al.,
2022).

Technoldgie umelej inteligencie vratane strojového ucenia, spracovania prirodzeného
jazyka a expertnych systémov ponukaju rézne aplikacie na zlepSenie planovania
nastupnictva v organizaciach (Ghedabna et al., 2024; Kumar & Ratten, 2024; Anuradha
& Rani, 2024).

Strojové ucenie (ML)

Strojové ucenie je jednou z najrozSirenejSich foriem umelej inteligencie, ktord sa v
sucasnosti vyvija na pouZitie v podnikani (Bharadiya, Thomas a Ahmed, 2023). Algoritmy
ML mozu analyzovat obrovské mnoZstvo Udajov o zamestnancoch, ako si hodnotenia
vykonnosti, hodnotenia zruénosti, zaznamy o Skoleniach a vzory kariérneho postupu, s
cielom identifikovat zamestnancov s vysokym potencidlom a pravdepodobnostou
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postupu (Anuradha & Rani, 2024; Attamimi, Abidin & Amiruddin, 2024). To pomaha
organizaciam prijimat rozhodnutia zaloZzené na udajoch o stratégidach udrzania
zamestnancov a identifikovat zamestnancov, ktorym hrozi odchod (Anuradha & Rani,
2024). Algoritmy ML dokazu spracovat velké objemy tGdajov s cielom identifikovat vzory
a predpovedat UspesSnost zamestnancov, ¢o vedie k efektivnejSim a presnejsim
rozhodnutiam o rozvoji a riadeni (Ekuma, 2024). Vyuzitim algoritmov strojového ucenia
a prediktivnej analyzy moZu organizacie predpovedat vykonnost, moZnosti povysenia a
potencialne rizika fluktuacie zamestnancov (Attamimi, Abidin & Amiruddin, 2024). Al sa
pouZiva na posudenie pripravenosti zamestnancov na vedenie, ¢im sa zabezpedi, ze
kritické funkcie maju kvalifikovanych nastupcov a udrzi sa stabilita po¢as zmien vo vedeni
(Anuradha & Rani, 2024).

Spracovanie prirodzeného jazyka (NLP)

NLP moze analyzovat textové Gdaje zo zdrojov, ako st hodnotenia vykonnosti, prieskumy
zamestnancov a vystupné rozhovory, s ciefom identifikovat klucové témy a pocity
sUvisiace so spokojnostou zamestnancov, ich angaZovanostou a potencidlnymi rizikami
fluktuacie (Enholm et al., 2022; Ghedabna et al., 2024; Kumar & Ratten, 2024). NLP mézZe
pomoOct pri vyvoji vzdeldvacich nastrojov na baze umelej inteligencie prispdsobenych
Specifickym potrebam rodinnych podnikov (Sawang & Kivits, 2024). NLP umoziuje
chatbotom porozumiet a komunikovat pomocou fudského jazyka, ¢o ulahcuje ucenie a
vyvoj s pristupom k vacSiemu mnozstvu udajov (Enholm et al., 2022).

Expertné systémy

Expertné systémy moéZu napodobriovat fudské rozhodovanie tym, Ze zachytavaju a
reprezentuju odborné znalosti expertov, ktoré moéZu vyuZivat ostatni clenovia
organizacie, a slUzia ako znalostna baza (Enholm et al., 2022). Ocakava sa, Ze technoldgie
Al pomozu identifikovat potencidlne zaujatosti pri prijimani zamestnancov a zabranit
diskriminacii na zaklade pohlavia, veku, rasy a etnického pévodu, ¢im sa znizi ludska
zaujatost a poskytne sa objektivne zastUpenie zaloZené na udajoch (Konovalova et al.,
2022). Planovanie nastupnictva riadené umelou inteligenciou moze organizaciam
ponuknut presnejsi, efektivnejsi a prisposobivejsi pristup k rozvoju a kontinuite vedenia
(Anuradha & Rani, 2024).

1.3 Vyuzitie Al pri planovani nastupnictva
1.3.1 Potenciondlne vyhody Al pre pldnovanie ndstupnictva

Umela inteligencia ponuka niekolko potencidlnych vyhod pre planovanie nastupnictva
vratane rozhodovania zaloZzeného na udajoch, objektivnych hodnoteni a
personalizovanych planov rozvoja. (Anuradha & Rani, 2024; Ghedabna et al., 2024).

Rozhodovanie zaloZené na udajoch

Al dokaZe analyzovat obrovské mnozstvo Udajov tykajucich sa vykonu, potencidlu a
charakteristik zamestnancov s ciefom predpovedat vykon, moZnosti povysenia a
potencialne rizikd fluktuacie zamestnancov (Attamimi, Abidin & Amiruddin, 2024).
Prediktivna analyza dokaZe identifikovat vzory a trendy v spravani zamestnancov, ¢o

68



Trendy a vyzvy rodinného podnikania a nastupnictva X.
Trends and challenges of family business and succession X.

ulahéuje proaktivne rozhodovanie s cielom udrzat si Spickové talenty a zabezpecit
kontinuitu na klucovych pozicidch (Anuradha & Rani, 2024). Analytika talentov riadend
umelou inteligenciou umoziuje organizacidam efektivnejsie a Ucinnejsie zhromazdovat,
analyzovat a vyuZivat Udaje o zamestnancoch, ¢o podporuje strategické rozhodnutia
tykajuce sa talentov, ako je ndbor, rozvoj a riadenie nastupnictva (Attamimi, Abidin &
Amiruddin, 2024). Umela inteligencia poskytuje cenné poznatky o spravani zakaznikov,
trendoch na trhu a vykonnosti podniku, ¢o rodinnym podnikom umoZnuje prijimat
strategické rozhodnutia na zaklade dokazov zaloZenych na udajoch (Kumar & Ratten,
2024). Al ulahcuje vytvaranie spolahlivych obchodnych prognéz a scendrov, ¢o umoznuje
podnikom strategicky pruzne sa orientovat v dynamike trhu (Kumar & Ratten, 2024). Al
ponuka organizaciam presnejsi, efektivnejSi a prisposobivejsi pristup k rozvoju a
kontinuite vedenia, ¢im zabezpecluje strategickejsi pristup k riadeniu talentového
potrubia a stabilite pracovne;j sily (Anuradha & Rani, 2024). Umeld inteligencia dokaze
analyzovat Udaje a identifikovat potencialne rizikd pre rodinné podniky, ¢im im pomdha
rozvijat odolnejsie stratégie (Kumar & Ratten, 2024).

Objektivne hodnotenia

Al poskytuje objektivne hodnotenia zaloZené na Gdajoch, ktoré zabezpecuju jednotnost
vyvoja v celej organizacii (Ghedabna et al., 2024). Umeld inteligencia zvysuje rozmanitost
a inkluzivnost pri planovani nastupnictva tym, Ze minimalizuje nevedomé predsudky pri
vybere kandiddtov (Anuradha a Rani, 2024). Umeld inteligencia umoznuje komplexnu
analyzu vykonnosti, kompetencii a preferencii zamestnancov s vyuZitim prediktivnych
modelov na identifikdciu potencidlnych kandidatov a formulovanie efektivnejsich
stratégii riadenia talentov (Attamimi, Abidin & Amiruddin, 2024). Timy ludskych zdrojov
sa moOzu zamerat vyluéne na objektivne ukazovatele vykonnosti, ¢o pomaha zabezpecit,
aby boli identifikovani najlepsi kandidati bez ohladu na pohlavie, vek alebo iné
demografické faktory (Anuradha & Rani, 2024). Hodnotenia zaloZené na umelej
inteligencii méZzu poukdzat na schopnosti, obmedzenia a oblasti rastu jednotlivca na
pracovisku. Tieto hodnotenia podrobne skumaju technické schopnosti aj osobné
vlastnosti, nacrtavaju vhodnost jednotlivca pre uréenu poziciu a poukazuji na oblasti
zrelé na rozvoj (Vapiwala & Pandita, 2024).

Personalizované plany rozvoja

Al ulahCuje personalizované plany rozvoja zamestnancoy, identifikuje nedostatky v
zru¢nostiach a odporuca na mieru Sité vzdeldvacie programy, ktoré su v sulade s
individualnymi aj organizacnymi cielmi (Ghedabna et al., 2024). Al dokaZe analyzovat
udaje o vykonnosti zamestnancoy, ich preferenciach a histérii osobného rozvoja s ciefom
odhalit nedostatky v zru¢nostiach a poskytnut odporucania pre vhodné vzdeldvacie
programy (Attamimi et al., 2024). Ndstroje zaloZené na Al v oblasti vzdelavania a rozvoja
vyuZivaju analyzu udajov na vytvorenie vzdeldvacich programov Sitych na mieru
zamestnancom (Siradhana, N. K. 2023). Al dokdaZe prispbsobit programy odbornej
pripravy a rozvoja individudlnym potrebam zamestnancov, ¢im sa zabezpeci, Ze
vzdeldvanie bude efektivnejSie a relevantnejsie (Joe & Suganya, 2022). Algoritmy Al sa
vyuZivaju aj pri zamestnancovi v organizacii na vytvorenie ucinnych individualizovanych
rozvojovych planov zameranych na r6zne spGsoby vzdelavania, ciele a Udaje o zlepSovani
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zamestnancov (Ghedabna a kol., 2024). Analyza kariérnych drdh a medzier v zru¢nostiach
na baze Al moZe organizicidam pomdct zmapovat potencidlne kariérne drahy
zamestnancov na zdklade ich sucasnych zru¢nosti a kompetencii (Attamimi, Abidin &
Amiruddin, 2024). Personalizacia zvySuje spokojnost zamestnancov a znizuje fluktudciu
(Ghedabna et al., 2024). Nastroje Al mozu klientom navrhnut, ako by mohli zvladat stres,
rovnovahu medzi pracovhym a sukromnym Zivotom a dokonca aj svoju pohodu
(Ghedabna et al.,, 2024). Al dokdZe analyzovat uUdaje o uceni a poskytovat
personalizované navrhy na zlepsSenie vysledkov ucenia (Attamimi, Abidin a Amiruddin,
2024).

V stihrne mozno konstatovat, Ze Al ma potencidl transformovat planovanie nastupnictva
tym, Ze umoZiuje rozhodovanie zalozené na udajoch, objektivne hodnotenie a
personalizované rozvojové plany.

1.3.2 Vlyzvy a obmedzenia Al pri planovani ndstupnictva

Vyuzivanie Al v organizacnych procesoch predstavuje niekolko potencidlnych vyziev a
obmedzeni vratane obav o ochranu osobnych Udajov, etickych aspektov a predpojatosti
algoritmov (Enholm et al., 2022; Ghedabna et al., 2024).

Ochrana osobnych udajov

Robustné protokoly o bezpecnosti Udajov a jasné zasady manipulacie s udajmi su kltuc¢ové
pre zabezpecenie dévernosti a ochrany informacii o zamestnancoch (Anuradha & Rani,
2024; Attamimi, Abidin & Amiruddin, 2024). Organizicie sa musia orientovat vo
vyvijajucom sa prostredi predpisov o ochrane udajov, ako je vSseobecné nariadenie o
ochrane Udajov (GDPR), ktoré vyZaduje zabezpelenie ,prava na vysvetlenie”
automatizovanych rozhodnuti s vplyvom na jednotlivcov (Enholm et al., 2022). Pri préci
s citlivymi informdaciami tykajucimi sa rodiny v rodinnych podnikoch sa zodpovedné
pouZivanie Udajov zhromazdenych prostrednictvom aplikacii umelej inteligencie stava
etickym aspektom (Kumar & Ratten, 2024).

Etické aspekty

Transparentnost, racionalita a zodpovednost pri nasadzovani Al v rozhodovani su
nevyhnutné pre etické vyuZivanie Al v oblasti ludskych zdrojov (Ghedabna et al., 2024).
KedZe sa Al Coraz viac integruje do procesov ludskych zdrojov, vyvolava to otazky
tykajuce sa ochrany sukromia, spravodlivosti a ludského pristupu v persondlnom riadeni
(Joe & Suganya, 2022). Organizacie musia pri zaclefiovani Al do svojich obchodnych
modelov zvadzit otazky suvisiace so sukromim, zaujatostou, transparentnostou a
zodpovednostou (Moro-Visconti, Cruz Rambaud & Lépez Pascual, 2023). Etické ramce su
kld€ové na zabezpecenie suladu implementacie Al so spolo¢enskymi hodnotami a
normami (Islami a Mulolli, 2024). Autori Enholm a kol. uvaddzaju, Ze jednym z
najvyraznejsich prikladov je zlyhanie organizacii pri identifikacii a odstrafiovani zaujatosti
v Udajoch alebo algoritmoch Al, ¢o mézZe viest k diskrimindcii alebo nepriaznivym
vysledkom pre urcité etnické skupiny, pohlavia alebo skupiny obyvatelstva. Takisto
konStatuju, Ze systémy Al nerozumeju ani vstupom, ktoré spracuivaju, ani svojim
vystupom. Uclia sa tak, Ze interpretuju vzory v predchdadzajucich udajoch s cielom
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predpovedat buducnost. Vysledky tak méZzu odrazat podozrivé vzory, ako napriklad
sexizmus a rasizmus, ktoré sa nachadzaju v zakladnych udajoch.

Predpojatost algoritmu

Algoritmy moZu uprednostriovat niektoré trendy alebo vlastnosti pred inymi. (Londhe et
al., 2025). Algoritmy Al mo6zu zdedit predpojatost z historickych Uidajov (Joe & Suganya,
2022). Systémy riadenia ludskych zdrojov musia byt starostlivo monitorované, aby sa
znizilo riziko neumyselnej zaujatosti a zabezpecila sa spravodlivost (Anuradha & Rani,
2024). Ak systém umelej inteligencie skima stucasny spdsob zamestndavania a zisti, Ze mu
chyba akakolvek heterogenita (vdaka charakteristikdm, ako je vek a rasa), jeho vysledok
bude nadalej podporovat tento zakladny typ predsudkov (Tairov a kol., 2024). Systémy
umelej inteligencie mozu udrziavat predsudky pritomné v ich tréningovych Udajoch, ¢o
vedie k diskriminaénym praktikdm pri prijimani do zamestnania (Islami a Mulolli, 2024).
Organizacie musia zaviest spolahlivé mechanizmy na zmiernenie tychto negativnych
vplyvov vratane zabezpeclenia transparentnosti a zodpovednosti v nastrojoch riadenych
Al (Ekuma, 2024). Pravidelné audity a rozmanité subory uddajov moéiu poméct
minimalizovat tieto rizikd (Anuradha & Rani, 2024). Buduce trendy budu zahfnat vyvoj
modelov Al, ktoré budu vysvetlitelné a kontrolovatelné, ¢im sa zabezpeci, Zze timy
[udskych zdrojov (HR) a zamestnanci pochopia, ako sa predpovede vytvaraju (Anuradha
& Rani, 2024).

Dal3ie vyzvy a obmedzenia

Zabezpecenie kvality Udajov je nevyhnutné na zachovanie etickej a presnej analyzy.
ZneuZivanie alebo nadmerné spoliehanie sa na Gdaje mdZe viest k nekalym praktikam,
preto su transparentnost a etické aspekty pri zavadzani prediktivnych stratégii stability
pracovne;j sily klfucové (Anuradha & Rani, 2024). Rozhodovanie v rodinnom podniku
mozZe byt ndrocné z dévodu chybajucich jasnych hranic medzi rodinou a podnikom,
potencialnych konfliktov zaujmov medzi clenmi rodiny, planovania nastupnictva a otazok
riadenia (Sawang & Kivits, 2024). Umeld inteligencia dosahuje svoje limity pri rieSeni
jedine¢nych problémov, ¢o si vyZaduje zdsah cloveka (Babashahi et al., 2024). Hoci
prediktivna analyza ponuka cenné poznatky, priliSné spoliehanie sa na algoritmy moéze
viest k prehliadaniu kvalitativnych faktorov, ktoré maju vplyv na stabilitu pracovnej sily
(Anuradha & Rani, 2024). Konflikty medzi akcionarmi a manazérmi by mohli mat
vyznamné dosledky na skutocné vyuzivanie Al v prevadzke, konkrétne, protichodné
nazory, ked akcionari podporuju automatizaciu na znizenie nakladov, zatial co manazéri
presadzuju augmentdciu, moézu spdsobit paralyzu pri skutocnom nasadeni (Enholm et
al., 2022). Prediktivne nastroje sa najlepsie pouzivaju ako doplnok k fudskému usudku, a
nie ako jeho nahrada, pretoZe algoritmom moZe chybat kontextové porozumenie
potrebné na prijimanie diferencovanych rozhodnuti v oblasti fudskych zdrojov (Anuradha
& Rani, 2024). Al méZe zmenit zakladnu povahu prace a predstavovat vaznu hrozbu pre
zamestnanost (Konovalova et al., 2022). Povaha , ¢iernej skrinky“ mnohych prediktivnych
algoritmov predstavuje eticku vyzvu, kedZe zamestnanci a manazéri mézu mat problém
pochopit zdklad predpovedi, ¢o vedie k nedévere a spochybriovaniu platnosti poznatkov
riadenych umelou inteligenciou (Anuradha & Rani, 2024). Zavedenie Al a vytlacenie
alebo presun viacerych tradi¢nych pracovnych roli pravdepodobne povedie k zvySeniu
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napatia, konfliktov a pocitov neddévery voci samotnej technoldgii a utvarom, ktoré
podporuju jej nasadenie (Enholm et al., 2022).

Na zmiernenie tychto vyziev by organizacie mali zaviest opatrenia na ochranu sukromia
zamestnancov, minimalizovat zaujatost a zachovat transparentnost procesov Al
(Anuradha a Rani, 2024). To zahfna pravidelny audit algoritmov Al na zaujatost, skolenie
modelov na rbéznych suboroch Udajov a integraciu etickych aspektov do navrhu a
nasadenia systémov Al (Enholm et al., 2022; Ghedabna et al., 2024). Okrem toho je
nevyhnutné dosiahnut rovnovahu medzi poznatkami riadenymi Al a fudskym tsudkom,
¢im sa zabezpeci, Zze Al posilni, a nie nahradi ludské rozhodovanie (Anuradha & Rani,
2024).

2 Vyskumny dizajn

Vyskumnd otazka prispevku je: Ci a ako by vedela umeld inteligencia poméct pri
vytvoreni planu nastupnictva v rodinnom podniku?

Ciefom prispevku je preskimat sucasné poznanie o vyuZiti umelej inteligencie pri
planovani firemného nastupnictva.

Obsahom prispevku je literarna reSerS o vyuZiti umelej inteligencie pri planovani
firemného nastupnictva.

Za ucelom vypracovania praktickej ¢asti som Studoval a analyzoval zdroje o firemnom
nastupnictve, rodinnych podnikoch, o umelej inteligencii a jej moZnému vyuzitiu pri
planovani firemného nastupnictva. Zdroje som vyberal podla kluc¢ovych slov a podla
relevantnosti. Prispevky, ktoré neboli v anglickom jazyku alebo ktorych abstrakty neboli
v sulade s hlavnou vyskumnou otdzkou, boli vyli¢ené z analyzy. Duplicity v zdrojoch boli
odstranené na zaklade abecedného zoradenia zdrojov, pricom prispevky s rovnakym
nazvom a Cislom na konci boli porovnané a duplicitné zaznamy boli eliminované.
Nasledne boli prispevky zoradené podla velkosti, pricom v pripade rovnakej velkosti boli
jednotlivé polozky porovnané a duplicitné boli odstranené.

V prispevku su pouZité zahrani¢né literarne zdroje, za vyuzitia google scholar, web od
science, scopus a proguest. Medzi autorov, ktori sa zaoberaju skimanou témou patria
okrem inych Abidin , Amiruddin , Anuradha, Attamimi, Enholm, Ghedabna, Kumar a
Ratten.

Vysledkom prispevku je navrh na dalsi vyskum o vyuZiti umelej inteligencie pri planovani
firemného nastupnictva.

3 Vysledky prace a diskusia

Cielom tejto prace bolo zodpovedat otazku, ¢i a akym sp6sobom by mohla byt umela
inteligencia vyuZzita pri tvorbe planu ndstupnictva v rodinnom podniku.

Tato otdzka sa povaZuje za relevantnu nakolko mozno konstatovat, Ze rodinné podniky
predstavuju zakladny pilier ekonomiky a preto je délezité zachovat ich kontinuitu.
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Z dostupnej literatury sa zistilo, Ze transfér majetku a riadenia na dalSiu generdciu byva
malokedy uspesny. Nedostatok formalneho planovania nastupnictva, ktoré je pritomné
len u priblizne 15% rodinnych podnikov, predstavuje zdsadny rizikovy faktor pre ich
udrZatelnost.

Prepojenie Al s procesom planovania nastupnictva predstavuje perspektivny pristup k
rieSeniu problémov spojenych s prechodom majetku a vedenia. Vyskum poukazuje na tri
hlavné vyhody, ktoré prinasa vyuZzitie Al pri planovani nastupnictva. Ide o rozhodovanie
zaloZené na udajoch, objektivne hodnotenia a personalizované plany rozvoja. Vysledky
literarnej reSerSe naznacuju, Zze implementacia Al do procesu planovania nastupnictva
by mohla vyrazne zlepsit efektivitu a kvalitu rozhodovacich procesov v rodinnych
podnikoch. Rozhodnutia zaloZzené na rozsiahlych udajoch spracovanych Al su opreté o
empirické data a prediktivne analyzy, co méze viest k efektivnejSiemu identifikovaniu a
rozvoju kandidatov s vysokym potencidlom pre budice veduce pozicie. Objektivne
hodnotenia pomocou technoldgie Al mézu eliminovat subjektivne faktory, ktoré ¢asto
skresluju tradiéné hodnotenia kandidatov. Takéto objektivne pristupy napomadhaju
spravodlivejSiemu vyberu nastupcov. Al nastroje mdzu na zaklade analyzy individualnych
udajov navrhovat konkrétne vzdeldvacie a rozvojové programy, ¢im podporuju
kontinualny rast a adaptaciu na meniace sa podmienky trhu.

Napriek vyraznym prinosom prinasa integracia Al so sebou aj niekolko zasadnych vyziev
ako su ochrana osobnych Udajov a etické aspekty, predpojatost algoritmov a nutnost
zachovania ludského usudku. VyuZivanie Al vyZaduje prisnu ochranu osobnych udajov,
najma v kontexte rodinnych podnikov, kde su Casto spracovavané citlivé informacie.
Sucasné legislativne ramce kladd doéraz na transparentnost a ochranu prav
zamestnancov. Algoritmy moéZzu dedi¢ne odrazat historické predsudky obsiahnuté v
datach na ktorych Al trénuje. To moZe viest k diskriminacnym praktikdm, ak nie je
zabezpecdenad pravidelna kontrola a audit algoritmickych modelov. Al by mala sliZit ako
podporny nastroj. Pre dosiahnutie optimdlneho rozhodovacieho procesu je nevyhnutné
synergické prepojenie expertného ludského Usudku s prediktivnymi analyzami
generovanymi umelou inteligenciou.

Na zdklade dostupnej literatiry mozno konstatovat, Ze aj ked rodinné podniky Celia
vyraznym problémom v procese nastupnictva, integracia umelej inteligencie moéze
priniest inovativne rie$enia v oblasti planovania nastupnictva. Uspesnd implementécia
Al vSak zavisi od vyrieSenia etickych a legislativnych otazok a zabraneniu predpojatosti
algoritmu. Pritom je nevyhnutné, aby technoldgia posilnila a nie nahradila ludsky
usudok.

Tato analyza poskytuje dolezité vychodisko pre dalSie skiumanie vyuzZitia umelej
inteligencie pri tvorbe planu nastupnictva v rodinnom podniku, pricom zd6raznuje jej
potencial pri optimalizacii rozhodovacich procesov a zabezpeceni kontinuity riadenia v
dynamickom podnikatelskom prostredi.
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3.1 Komparativna analyza vyuzZitia nastrojov umelej inteligencie pri tvorbe planu
nastupnictva v rodinnych podnikoch

Pldnovanie nastupnictva v rodinnych podnikoch predstavuje komplexny a
multidimenzionalny proces, ktory integruje strategické, personalne, finan¢né, pravne a
psychosocidlne dimenzie podnikania. Ide o oblast, v ktorej sa prelinaju ekonomické
racionality s rodinnou dynamikou, hodnotami a emdciami, o vyrazne zvySuje naroky na
kvalitu analytickych nastrojov a rozhodovacich procesov. V tomto kontexte sa vyuZitie
nastrojov umelej inteligencie (Al) javi ako potencidlne vyznamny faktor zvySovania
systematickosti, konzistentnosti a transparentnosti planovania nastupnictva.

Aplikdcia Al v procese nastupnictva moéZe prispiet najma k lepsSej Strukturalizacii
problému, identifikacii rizik, podpore rozhodovania a k dokumentacii jednotlivych krokov
procesu. Zaroven vsak plati, Ze nevhodny vyber alebo nespravna implementacia Al
ndastroja moéze viest k nadmernému zjednoduseniu komplexnych vztahov, opomenutiu
kritickych oblasti alebo dokonca k eskalacii latentnych rodinnych konfliktov. Z tohto
dévodu je nevyhnutné pristupovat k vyuZivaniu Al v oblasti rodinného nastupnictva
metodicky a kriticky.

Ciefom tejto casti prispevku je navrhnut systematicky a reprodukovatelny postup
hodnotenia a vyberu Al nastrojov v zavislosti od jednotlivych faz procesu nastupnictva a
Specifickych potrieb rodinnych podnikov. Pozornost je zamerana predovsetkym na
schopnost Al systémov podporovat proces prostrednictvom riadeného dialdgu,
analytickych otazok a generovania prakticky vyuZitelnych vystupov.

3.1.1 Metodika hodnotenia Al ndstrojov

V ramci empirickej casti vyskumu bolo analyzované vyuzitie piatich sucasnych
generativnych Al systémov: Gemini 3 Pro, Claude Sonnet 4.5, ChatGPT (GPT-40),
Perplexity a Grok 3. Testovanie bolo realizované prostrednictvom verejne dostupnych
(bezplatnych) verzii tychto ndstrojov po registracii pouzivatela, pricom bola vyuZitd aj
funkcionalita deep research.

Za ucelom zabezpecenia porovnatelnosti vystupov bol vsetkym Al systémom zadany
identicky vstupny prompt. Prompt bol koncipovany tak, aby simuloval ulohu vedeckého
pracovnika s ciefom navrhnut otdzkovy ramec pre tvorbu a aktualiziciu planu
nastupnictva v rodinnom podniku, pricom sa vyZzadovalo predchadzajuce identifikovanie
obsahovych nalezitosti takéhoto planu.

Vygenerované navrhy promptov boli nasledne podrobené kvalitativnej komparativnej
analyze. Hodnotenie bolo realizované na desatbodovej skale (1-10), kde vyssSia hodnota
indikovala vy$Siu mieru naplnenia daného kritéria. Hodnotiaci ramec pozostaval z
deviatich analytickych kritérii reflektujucich kfuc¢ové dimenzie planovania nastupnictva.
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3.2 Vysledky komparativnej analyzy
3.2.1 Komplexnost pokrytia problematiky

Prvym hodnotiacim kritériom bola miera, do akej jednotlivé Al nastroje pokryvali kli¢ové
oblasti planovania nastupnictva, vratane strategickej vizie, vyberu a rozvoja nastupcu,
leadershipu, vlastnickych a financnych vztahov, pravnych mechanizmov, rodinnej
governance, rieSenia konfliktov, c¢asového harmonogramu, krizovych scendrov a
implementacie.

Najvyssiu mieru komplexnosti dosiahli nastroje Grok 3 a Claude Sonnet 4.5, ktoré ponukli
systematické a Siroké tematické pokrytie vratane oblasti rodinnej governance a krizového
planovania. ChatGPT (GPT-40) poskytol robustné jadro problematiky, avSsak s mensou
hibkou v oblasti dlhodobej kontinuity podnikania. Gemini 3 Pro a Perplexity sice pokryli
hlavné tematické okruhy, avsak niektoré oblasti boli spracované skér sumarizacne alebo
s dérazom na diskusiu nez na implementaciu.

Nasledujice hodnotiace kritéria — Strukturovanost procesu, praktickd pouZitelnost,
praca s emociami a konfliktmi, pravne a danové aspekty, finan¢né planovanie, riadenie
pouzivatela, flexibilita a vhodnost pre formalny dokument — boli analyzované
analogickym spbsobom, pricom vysledky su sumarizované v tabulke 1.

Tabulka 1
Hodnotenie komplexnosti Al-nastrojov
. ChatGPT Claude - .
Kritérium Grok 3 (GPT-40) Sonnet 4.5 Gemini 3 Pro | Perplexity

K’omplexnost pokrytia 9 3 9 7 3
témy
Struktdrovanost procesu 10 8 8 9 7
Prakticka pouZitelnost 8 10 9 8 7
Praca s emdciami a
konfliktmi 8 6 8 6 10
Pravne a danové 9 3 3 7 7
aspekty
Financ¢né planovanie 8 8 8 7 7
Riadenie pouZivatela 10
Flexibilita a adaptabilita 6
Vhodnost pre formalny 10 3 9 3 6
dokument
CELKOVE SKORE 78 71 75 68 67

Zdroj: vlastné spracovanie
3.3 Suhrnné hodnotenie

Suhrnné vysledky komparativnej analyzy, prezentované v tabulke 1, poukazuju na to, Ze
najvyssie celkové skére dosiahol nastroj Grok 3. Zaroven vsak analyza jednoznacne
naznacuje, Ze neexistuje univerzdlne ,najlepsi“ Al ndstroj vhodny pre cely proces
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planovania nastupnictva v rodinnych podnikoch. Jednotlivé systémy sa liSia svojimi
silnymi strdnkami v zavislosti od konkrétnej fazy procesu a typu pozZadovaného vystupu.

Na zaklade tychto zisteni sa ako optimalny javi kombinovany pristup, zaloZzeny na fazovani
procesu nastupnictva a selektivnom vyuzivani Specifickych silnych stranok jednotlivych
Al nastrojov. Tento pristup umozZiuje maximalizovat prinosy Al pri sicasnom
minimalizovani rizik spojenych s jej nekritickym alebo ploSnym vyuzivanim.

Zaver

Mozno konstatovat, Ze hoci je implementdcia Al v rodinnych podnikoch zatial v
pocCiato¢nej  faze, predstavuje  vyznamny potencial na  zvySenie ich
konkurencieschopnosti a zabezpefenie dlhodobej udrZatelnhosti. Planovanie
nastupnictva moéZe byt transformované umelou inteligenciou prostrednictvom
umoznenia rozhodovania zaloZzeného na udajoch, objektivneho hodnotenia a tvorby
personalizovanych rozvojovych planov. Podniky by vSak mali mat na pamati vyzvy a etické
aspekty spojené so zavadzanim Al a prijat opatrenia na zabezpecenie spravodlivosti,
transparentnosti a ochrany osobnych udajov. V buducich vyskumoch by sa malo skimat,
akym sp6sobom prebieha prijimanie Al v rodinnych podnikoch, aky dlhodoby vplyv moze
mat jej implementacia a aké osvedcené postupy by mohli byt vypracované na
zabezpedenie jej etického a efektivneho vyuZitia. Taktiez by mohol byt realizovany
vyskum zamerany na vyuzZitie Al pri tvorbe konkrétneho planu ndstupnictva,
prispésobeného $pecifikdm jednotlivych rodinnych podnikov. Tento proces by mohol byt
zaloZzeny na komplexnom systéme otazok, v ramci ktorého by Al ziskavala informacie o
rodinnom podniku, jeho vizii a potencidlnych nastupcoch a na zaklade toho by bol
nasledne vypracovany formalny plan nastupnictva. Moje odporucanie pre podnikatelov
je, aby si pripravovali plan nastupnictva a nebali a vyuzZili pomoc Al pri jeho tvorbe. Moje
odporucanie pre vladu je investovat do vlastnej Al, ako sa ukdzalo v pripade modelu
Deepseek, je to mozné aj z nizsSimi nakladmi. Predpokladam, Ze v bududcnosti vzniknu
tisice modelov Al a je Ziaduce, aby mali aj jednotlivé Staty svoju vlastnud. Tymto opatrenim
sa zabrdani spracovaniu udajov v zahranici, a zaroven sa podpori vzdeldvanie domacich
odbornikov v oblasti umelej inteligencie. Tato “domaca“ umela inteligencia by mohla byt
lepSie prispdsobena Specifikdm konkrétnej krajiny.
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ANALYSIS OF Al ADOPTION AND ITS KEY DETERMINANTS IN EU
COUNTRIES

Diana Pallérovad — Kristian Drugda

Abstract

Artificial intelligence adoption is increasingly understood as a capability driven process
shaped by firms’ digital foundations, human capital, and innovation environment. This
study examines business level Al adoption across EU countries in a cross-country cross-
sectional framework covering 2023 to 2025. Using Eurostat indicators, it combines
enterprise level measures for firms with macro structural variables to assess both the
evolution of Al uptake and its key correlates. The analysis maps changes in Al adoption
over time and cross-country differences in adoption dynamics, documents the 2025
dispersion of Al adoption and its potential determinants within the domains of
technological readiness, digital human capital, and the macro level innovation
environment, and evaluates the direction and strength of associations between Al
adoption and these determinants using correlation analysis. The results show a
pronounced increase in enterprise Al adoption across the EU, alongside persistent
heterogeneity in both adoption levels and growth trajectories. The strongest
relationships with Al adoption are observed for digital human capital, particularly the
availability of ICT specialists and higher population digital skills, suggesting that skills and
talent supply remain central constraints and enablers. Indicators of technological
readiness, notably cloud service uptake and the use of enterprise business software, are
also positively and robustly associated with Al adoption, while business sector R&D
intensity provides additional support through a more favourable innovation input
environment. The findings indicate that Al diffusion is driven by complementarities
between skills, enterprise digital infrastructure, and innovation investment rather than
by any single factor, offering policy and managerial implications for accelerating Al
uptake in lagging EU economies.

JEL classification: J24, 032, 033
Keywords: Al adoption, Digital human capital, European Union

Introduction

Artificial intelligence (Al) has emerged as one of the most influential general-purpose
technologies shaping contemporary economic systems and firm-level competitiveness.
Unlike earlier waves of digitalisation that focused primarily on automation or
information processing, Al enables predictive, adaptive, and learning-based
functionalities that can fundamentally transform how firms organise production,
manage resources, and generate value. From an economic perspective, Al is increasingly
understood as a productivity-enhancing technology with the potential to reshape
industry structures, alter labour demand, and influence long-term growth trajectories
(OECD, 2025). At the enterprise level, Al adoption is therefore no longer viewed as an
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isolated technological upgrade but rather as a strategic investment decision that affects
competitiveness, innovation capacity, and resilience in dynamic market environments
(Lee et al., 2022).

The literature increasingly emphasises that Al adoption should be understood as a
capability-driven process rather than a purely technological choice. Firms’ decisions to
adopt and scale Al are shaped by the presence of complementary assets, including digital
infrastructure, organisational readiness, and human capital. Technological readiness,
such as the availability of scalable computing resources and integrated enterprise
software systems, provides the necessary foundation for deploying Al applications.
Equally important is digital human capital, encompassing both specialised ICT
professionals and broader workforce digital skills, which determines whether firms can
effectively implement, adapt, and maintain Al solutions (Cubric, 2020; Oldemeyer, Jede,
& Teuteberg, 2025). At a higher level, the macroeconomic innovation environment,
particularly investment in research and development, further conditions firms’
absorptive capacity and willingness to experiment with advanced technologies (Lee et
al., 2022).

Although a growing body of research has examined individual drivers and barriers to Al
adoption, comparative cross-country analyses that integrate enterprise-level digital
readiness, human capital conditions, and macro-level innovation inputs remain limited,
particularly in the EU context. Much of the existing literature focuses either on firm-level
determinants within single countries or on narrow subsets of enabling factors, leaving
an incomplete picture of how these elements interact at the national level. Moreover,
rapidly evolving digital conditions and recent acceleration in Al uptake call for updated
evidence that reflects the current stage of diffusion. Against this background, this study
contributes by providing an integrated cross-country assessment of business-level Al
adoption across EU member states, explicitly linking adoption outcomes to technological
readiness, digital human capital, and the innovation environment within a unified
analytical framework. The empirical analysis draws on open Eurostat data for the EU 27,
tracks Al adoption over 2023 to 2025, and operationalises enabling conditions through
the most recent available indicators on digital technologies, skills, and innovation inputs.
Methodologically, we combine adoption growth indexing with descriptive analysis and
correlation testing using Pearson and Spearman to assess the robustness of the
relationships. The findings point to a strong acceleration of Al adoption in the EU
alongside persistent differences across countries, with the strongest associations related
to the availability of ICT specialists and overall digital skills, while business R&D intensity
and core digital foundations such as cloud use and enterprise software also appear to
matter.

1 Current State of the Solved Problem at Home and Abroad
1.1 The concept of Al adoption and innovation diffusion

In management and innovation research, enterprise Al adoption is increasingly framed
as a multistage process in which the pivotal transition is the move from experimentation
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to scaling. Haefner et al. (2023) show that implementation and expansion unfold across
distinct phases and that, beyond the initial technical deployment, successful progression
depends on building robust data foundations, reconfiguring processes, and establishing
governance capabilities that enable production grade use and the replication of
solutions across multiple organisational domains. This process-oriented view aligns with
a rapidly expanding empirical and review-based literature that treats Al adoption as a
central determinant of competitiveness, productivity, and innovation performance.

International evidence consistently indicates that uptake remains selective and uneven,
concentrated among larger enterprises, technology intensive sectors, and firms with
stronger innovation capabilities (Cubric, 2020; Oldemeyer, Jede, and Teuteberg, 2025).
While early narratives often anticipated rapid diffusion, more recent studies emphasise
persistent constraints rooted in organisational complexity, high implementation costs,
data availability and quality challenges, and shortages of relevant skills, which keep many
firms in pilot mode rather than fully embedding Al into core business processes (OECD,
2025). EU focused comparative research similarly finds systematically higher adoption in
countries with more advanced digital ecosystems, stronger innovation systems, and
more developed ICT labour markets (lonascu, 2025; Laitsou, Gerogiannis, and Savvas,
2025).

These studies highlight the importance of national context, since institutional quality,
policy frameworks, and accumulated digital capabilities shape firms’ readiness to engage
with Al, even as EU enterprises face shared structural frictions such as regulatory
uncertainty, limited access to specialised talent, and difficulties integrating Al with legacy
systems, which collectively slow diffusion despite rising awareness of Al’s potential
benefits (OECD, 2025).

1.2 Technological readiness and digital infrastructure as determinants of Al
adoption

A recurring conclusion in the recent literature is that enterprise Al adoption is strongly
path dependent and builds on firms’ technological readiness and the maturity of their
digital foundations. Systematic evidence suggests that organisations are more likely to
adopt and especially to scale Al when they already operate interoperable enterprise
systems and data infrastructures that support reliable data access, integration, and
reuse, because these reduce implementation frictions and the fixed costs of deployment
(Oldemeyer, Jede, & Teuteberg, 2025). Empirical work in the European context similarly
links Al uptake to broader digital capabilities and complementary investments, indicating
that Al is more often adopted where firms have already progressed in digitalisation and
innovation-oriented capability building (Arroyabe et al., 2024). Survey based studies
grounded in TOE and diffusion perspectives further underline the importance of
infrastructure readiness, compatibility with existing systems, and organisational capacity
as practical preconditions for adoption (Sanchez et al., 2025). OECD highlights cloud
computing as a key enabling platform that lowers entry barriers by providing flexible
access to computing resources and scalable infrastructure, which can make
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experimentation and deployment feasible even for firms with limited upfront investment
capacity (OECD, 2025).

From a European perspective, technological readiness has been identified as a key
differentiating factor between high- and low-adoption countries. Research indicates that
enterprises operating in digitally mature environments are better positioned to
experiment with and scale Al, as complementary technologies are already embedded in
routine business processes (lonascu, 2025). However, the literature also cautions that
technological infrastructure alone is insufficient. While digital foundations are a
necessary condition, they do not automatically translate into Al adoption unless
combined with appropriate organisational and human capabilities (Cubric, 2020). This
insight reinforces the view that Al diffusion reflects cumulative digital development
rather than isolated technology choices.

1.3 Digital human capital and skills constraints

Digital human capital is widely regarded as one of the most critical determinants of Al
adoption. Numerous studies identify shortages of ICT specialists and limited digital skills
among the workforce as primary barriers preventing firms from implementing Al
solutions effectively (Hunady, 2025; Oldemeyer et al., 2025). Al systems require not only
technical expertise for development and maintenance but also managerial and
operational competencies that enable firms to integrate Al into decision-making and
workflows. As a result, firms operating in labour markets with limited digital talent face
higher adoption costs and greater implementation risks.

In the EU context, disparities in digital skills and ICT labour supply contribute significantly
to cross-country differences in Al uptake. Comparative analyses show that countries with
a higher share of ICT specialists and stronger general digital skills among the population
tend to exhibit higher levels of enterprise Al adoption (lonascu, 2025; Laitsou et al.,
2025). Firm-level investment in ICT training is also highlighted as an important
mechanism for overcoming skill constraints, particularly for small and medium-sized
enterprises that may struggle to attract specialised talent (Badghish & Soomro, 2024).
These findings support the interpretation that human capital constraints represent a
structural bottleneck for Al diffusion and that skills development plays a central role in
enabling sustainable adoption.

1.4 Innovation environment, R&D, and synthesis of the literature

Beyond firm-level capabilities, the broader innovation environment shapes incentives
and capacities for Al adoption. Investment in research and development enhances firms’
absorptive capacity, supports experimentation, and facilitates the integration of
advanced technologies into production and innovation processes. Empirical evidence
demonstrates that Al adoption is more prevalent in environments characterised by
higher R&D intensity and stronger innovation systems, as these conditions reduce
uncertainty and encourage long-term strategic investment (Lee et al., 2022; European
Commission, 2024). Al adoption is therefore closely linked to national innovation
performance and the availability of complementary knowledge assets.
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The literature increasingly converges on the view that Al adoption is driven by
complementarities rather than by single determinants. Technological readiness, digital
human capital, and innovation inputs jointly shape the conditions that support Al
diffusion, and shortcomings in any one of these domains can substantially constrain
adoption outcomes (Cubric, 2020; Cukusié¢, 2025). Configurational and firm-level studies
further suggest that multiple pathways to Al adoption exist, but successful
implementation consistently relies on bundles of capabilities rather than isolated
investments. This synthesis provides the conceptual foundation for analysing Al adoption
across EU countries by jointly considering enterprise digital infrastructure, human capital
conditions, and the macro-level innovation environment.

2 Research design and methodology
2.1 Object of the research and research sample

The main objective of this paper is to theoretically ground and empirically assess which
determinants within the domains of enterprises’ technological readiness, digital human
capital, and the macro level innovation environment are most strongly associated with
business level artificial intelligence adoption across EU countries, and thereby to identify
the factors that best account for cross country differences in Al uptake, including its
evolution over the 2023 to 2025 period.

Building on the main objective, the following research questions are formulated:

e RQ1: What is the current level of business-level Al adoption across EU countries,
and how has it evolved over the 2023-2025 period, including cross-country
differences in the pace of growth?

e RQ2: What are the current levels and dispersion of Al adoption and its associated
key determinants across EU, and which indicators within the domains of
technological readiness, human capital, and the macro-level innovation
environment exhibit the greatest cross-country variability?

e RQ3: What is the direction and strength of the correlation between business-
level Al adoption and its determinants in the domains of technological readiness,
digital human capital, and the macro-level innovation environment across EU
countries?

The dataset was retrieved from Eurostat’s open-access database (Eurostat, 2025).
Indicator selection was informed by two criteria — conceptual relevance to the research
topic as established in the literature, and cross-country availability and comparability
across European economies. Given that not all countries had complete data for the same
periods, latest available data were utilized to maintain the highest possible
representativeness of the sample.

The indicators considered in this paper can be organised into three analytical domains
as technological infrastructure and digital capability at the enterprise level
(BUSINESS_SW, CLOUD_COMP, DATA_ANALYTICS), human capital and digital skills
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(ICT_TRAINING, ICT_SPECIALISTS, DIG_SKILLS), and macro-level investment in
innovation inputs (R&D).

To capture cross-country differences in digitalisation and innovation within a cross-
sectional framework, the empirical design combines micro-level enterprise adoption
measures with macro-structural national indicators, including population digital skills,
the availability of ICT labour, and R&D intensity. Unless stated otherwise, variables
expressed as a percentage of enterprises refer to enterprises with at least 10 persons
employed (210), consistent with Eurostat’s ICT usage in enterprises methodology. In
contrast, macro-level indicators are reported either as a percentage of GDP (e.g.,
business-sector R&D expenditure) or as population- and workforce-based shares (e.g.,
the proportion of individuals with at least basic digital skills and the share of ICT
specialists in total employment).

Variable definitions:

e Al _USE (2023-2025) — share of enterprises (%) using at least one artificial
intelligence technology. This indicator summarises whether the firm reports
adoption of at least one Al technique.

e CLOUD_COMP (2025) —share of enterprises (%) buying cloud computing services
used over the internet. Conceptually, it reflects reliance on externally provided
computing resources delivered via the internet.

e BUSINESS_SW (2025) —share of enterprises (%) using any business software (ERP,
CRM or BI). The variable is coded as adoption of at least one of the three
enterprise application types.

e DATA_ANALYTICS (2025) — share of enterprises (%) performing data analytics,
either by the enterprise’s own employees or by an external provider. The
indicator captures whether firms use data-analytics practices as part of their
operations, irrespective of whether the capability is internalised or outsourced.

e DIG_SKILLS (2025) — share of individuals aged 16—74 (%) with basic or above basic
overall digital skills. Unlike the enterprise indicators, this is a population-based
measure of the general digital capability available in each country.

e ICT_TRAINING (2024)—share of enterprises (%) that provided training to develop
or upgrade the ICT skills of their personnel in the reference year. In interpretation,
this serves as a proxy for firm-level investment in digital human capital.

e |ICT_SPECIALISTS (2024) — share of employment accounted for by ICT specialists
(%). The indicator approximates the size of the technical workforce that can
support diffusion and maintenance of advanced digital technologies in firms.

e R&D (2024) - business enterprise R&D expenditure as a percentage of GDP. This
macro-level variable is interpreted as an innovation-input intensity measure at
the country level.

2.2 Methodological approach

The dynamics of Al adoption over the 2023 to 2025 period are assessed using a growth
index derived from year-on-year changes in the share of enterprises using Al. Based on

84



Trendy a vyzvy rodinného podnikania a nastupnictva X.
Trends and challenges of family business and succession X.

these annual changes, an average growth index (AVG Growth Index) is computed for
each country to provide a synthetic measure of the overall pace of change across the
observed time horizon. The results are summarised in a table (Table 1) reporting Al_USE
values for 2023, 2024, and 2025 together with the resulting AVG Growth Index for each
country. Incidies were calculated using MS Excel.

The analysis then profiles the 2025 cross section through descriptive statistics that
characterise the central tendency and dispersion of each indicator across countries
(using last available year of each indicator). For each variable, the Shapiro—Wilk test is
additionally reported as a diagnostic assessment of departures from normality. This
diagnostic evidence informs the selection and interpretation of association measures in
the subsequent step, particularly where distributional non normality motivates the use
of rank-based statistics.

Finally, the relationship between Al adoption and the selected determinants is examined
via correlation analysis to quantify both the direction and magnitude of cross-country
associations. Two complementary measures are employed. Pearson’s correlation
coefficient captures linear association under conventional distributional assumptions,
while Spearman’s rank correlation coefficient provides a more robust alternative
appropriate for non-normal data and monotonic relationships that may be nonlinear.

All descriptive statistics, including measures of central tendency and dispersion, as well
as the Shapiro-Wilk normality tests and the correlation analyses, were carried out in the
statistical software Jamovi. Calculations related to time development, specifically the
year-on-year growth indices and the resulting AVG Growth Index, were conducted in
Microsoft Excel.

3 Research Results

This section examines the current level and recent evolution of business-level Al
adoption across EU Member States, highlighting cross-country differences and shifts in
digital maturity. It then focuses on the key determinants of Al adoption in the EU and
assesses the direction and magnitude of their association with Al uptake through
correlation analysis. The distribution and cross-country variability of the selected
indicators are summarized using descriptive statistics.

3.1 Current state of Al adoption and its development across EU countries

Based on Eurostat data, significant differences in the rate of Al adoption can be observed
among EU member states. Table 1 provides an overview of the share of enterprises that
use Al technologies in at least one business function in the years 2023, 2024 and 2025.
To better illustrate the dynamics of this development, a growth index was also
calculated.
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Table 1
Percentage of EU enterprises using at least one of the Al technologies
Country 2023 2024 2025 AVG Growth Index
European Union - 27 countries 8.06 13.48 19.95 1.5762
Belgium 13.81 24.71 34.54 1.5935
Bulgaria 3.62 6.47 8.55 1.5544
Czechia 5.90 11.26 17.6 1.7358
Denmark 15.17 27.58 42.03 1.6710
Germany 11.55 19.75 25.97 1.5124
Estonia 5.19 13.89 234 2.1805
Ireland 8.01 14.90 19.64 1.5891
Greece 3.98 9.81 8.93 1.6876
Spain 9.18 11.31 20.27 1.5121
France 5.88 9.91 18.16 1.7589
Croatia 7.89 11.76 15.19 1.3911
Italy 5.05 8.20 16.4 1.8119
Cyprus 4.67 7.90 9.27 1.4325
Latvia 4.53 8.83 12.21 1.6660
Lithuania 4.86 8.76 21.3 2.1170
Luxembourg 14.45 23.73 33.61 1.5293
Hungary 3.68 7.41 10.37 1.7065
Malta 13.17 17.30 21.56 1.2799
Netherlands 14.10 23.06 33.21 1.5378
Austria 10.79 20.27 29.95 1.6781
Poland 3.67 5.90 8.36 1.5123
Portugal 7.86 8.63 11.54 1.2176
Romania 1.51 3.07 5.21 1.8651
Slovenia 11.37 20.89 21.61 1.4359
Slovakia 7.04 10.78 18 1.6005
Finland 15.10 24.37 37.82 1.5829
Sweden 10.37 25.09 35.04 1.9080

Source: own processing based on the statistical data of Eurostat (2025)

Table 1 presents the evolution of Al adoption among enterprises in the European Union
between 2023 and 2025, based on projected statistical data from Eurostat (2025). The
indicator tracks the percentage of enterprises utilizing at least one Al technology, serving
as a proxy for the depth of digital transformation within the corporate sector. The
aggregated results for the EU-27 reveal a robust upward trajectory, with the adoption
rate rising from 8.06% in 2023 to a projected 19.95% in 2025. This dynamic expansion
corresponds to an Average Growth Index of 1.5762 and is consistent with evidence from
the European Investment Bank (EIB) that EU firms maintain a strong pace of investment
in digitalisation and Al, suggesting that Al is increasingly treated as a mainstream
capability rather than a purely experimental tool (EIB, 2025). However, despite this
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accelerating trend, the absolute adoption levels suggest that full-scale integration of Al
remains a challenge for the majority of European firms, reflecting the complexities
associated with implementing advanced cognitive systems. (OECD, 2025)

In terms of regional performance, a distinct "multi-speed Europe" pattern emerges. The
highest adoption rates projected for 2025 were observed in Denmark (42.03%), Finland
(37.82%), Sweden (35.04%), Belgium (34.54%), and the Netherlands (33.21%). These
countries constitute the group of digital frontrunners, characterized by mature
innovation ecosystems, high availability of venture capital, and a workforce with
advanced digital skills (European Commision; 2024). Their high adoption rates can be
attributed to a proactive corporate culture that views technology as a primary driver of
competitiveness. In stark contrast, the lowest adoption rates are forecasted for Romania
(5.21%), Poland (8.36%), Bulgaria (8.55%), and Cyprus (9.27%). This significant lag
suggests structural barriers in these regions, such as a more conservative managerial
approach, aversion to investment risks associated with emerging technologies, and a
shortage of specialized Al talent. The disparity highlights a persistent digital divide
between Northern/Western Europe and the Central/Eastern European (CEE) region
(McKinsey & Company; 2022).

Figure 1
Al adoption of enterprises (%) of European countries in the period 2023-2025
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Figure 1 clearly illustrates a multi speed Europe in enterprise Al adoption. In 2025, the
Nordic countries Denmark, Finland and Sweden form the leading cluster, combining the
highest adoption levels with consistently above average values already in 2023 and 2024,
which points to strong absorptive capacity and an ability to scale Al into core business
processes. They are followed by other digitally advanced small open economies such as
Belgium, Luxembourg and the Netherlands, while the middle of the distribution reflects
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gradual convergence among countries with rising but still moderate uptake. At the lower
end, Romania, Poland, Bulgaria and Cyprus remain clear laggards: despite incremental
year on year increases, their adoption levels stay markedly below the EU average,
underscoring a persistent intra EU digital divide.

3.2 Descriptives and Correlation analysis of Al adoption and its key determinants

This section presents the key analysis (correlation analysis) of this paper that explores
how business level Al adoption relates to the selected determinants across EU countries.
Before reporting the correlation coefficients, Table 2 provides an overview of the
descriptive statistics for the variables included in the analysis and provides the baseline
for correlation analysis (Table 3).

Table 2
Descriptive statistics of indicators
Descriptives Shapiro-Wilk
Variable
N | Mean | Median SD Minimum | Maximum w P

Al_USE 27 | 20.73 | 19.640 | 10.259 5.210 42.03 0.945 | 0.16476
BUSINESS_SW 27 | 50.74 | 51.090 | 12.824 31.050 73.07 0.956 | 0.30113
CLOUD_cOomP 27 | 52.52 | 52.080 | 16.296 17.830 79.21 0.968 | 0.56250
DATA_ANALYTICS | 27 | 41.18 | 40.560 | 9.118 24.500 59.99 0.967 | 0.53122
DIG_SKILLS 27 | 60.80 | 60.840 | 12.801 31.840 83.61 0.970 | 0.59962
ICT_TRAINING 27 | 23.25 | 21.580 | 7.998 9.110 38.33 0.970 | 0.60899
ICT_SPECIALISTS | 27 | 5.31 5.000 1.428 2.500 8.60 0.928 | 0.06286
R&D 27 | 1.15 0.990 0.711 0.290 2.61 0.915 | 0.03068

Source: own processing using JAMOVI software

Table 2 provides a descriptive profile of a sample of 27 EU countries for the variable
Al_USE (enterprise Al adoption) and selected digitalisation “enablers” (BUSINESS_SW,
CLOUD_COMP, DATA_ANALYTICS, DIG_SKILLS, ICT_TRAINING, ICT_SPECIALISTS, and
R&D), while also assessing distributional properties using the Shapiro—Wilk normality
test. In terms of level and cross-country heterogeneity, Al_USE is characterised by a
mean of 20.73 (median 19.64), relatively high dispersion (SD = 10.26), and a wide range
(min 5.21; max 42.03). This degree of variability points to substantial cross-national
inequality in enterprise Al uptake, consistent with a “digital divide” interpretation in
which a group of high-penetration leaders coexists with countries where adoption
remains limited. A similar pattern of uneven development is evident in other indicators,
particularly CLOUD_COMP (M = 52.52, SD = 16.30, min 17.83, max 79.21) and
BUSINESS_SW (M = 50.74, SD = 12.82), suggesting that firms’ technological capabilities
and readiness for digital transformation are highly differentiated across the EU. By
contrast, DATA_ANALYTICS (M = 41.18, SD = 9.12) and ICT_TRAINING (M = 23.25, SD =
8.00) exhibit more moderate dispersion, which may indicate a comparatively more even
diffusion of certain mid-level digital practices, although notable cross-country gaps
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persist. Variables expressed as shares of GDP or employment, such as R&D intensity (%
of GDP) and ICT specialists (% of employment), naturally exhibit a smaller numerical
range than enterprise-level adoption measures. Shapiro-Wilk test (W) was used to
assess normality. At a = 0.05, most variables do not deviate significantly from normality
(p > 0.05 for AI_USE, BUSINESS_SW, CLOUD_COMP, DATA_ANALYTICS, DIG_SKILLS,
ICT_TRAINING), supporting the use of parametric methods where other assumptions
hold. Given that R&D is the only variable that rejects normality (p < 0.05), the main
bivariate analysis is complemented with Pearson correlation coefficients for
comparability with the remaining variables, while also reporting Spearman rank
correlations as a robustness check in the subsequent section.

Table 3
Selected correlations (Pearson and Spearman)
Indicator Al_USE

BUSINESS_SW Pearson's r 0.648*** Spearman's rho 0.576**
df 25 df 25
p-value 0.00026 p-value 0.00201

CLOUD_COMP Pearson's r 0.641%** Spearman's rho 0.614%***
df 25 df 25
p-value 0.00031 p-value 0.00084

DATA_ANALYTICS Pearson's r 0.485* Spearman's rho 0.408*
df 25 df 25
p-value 0.01035 p-value 0.03538

DIG_SKILLS Pearson's r 0.714%*** Spearman's rho 0.669***
df 25 df 25
p-value 0.00003 p-value 0.00020

ICT_TRAINING Pearson's r 0.605*** Spearman's rho 0.516%*
df 25 df 25
p-value 0.00084 p-value 0.00646

ICT_SPECIALISTS Pearson's r 0.748*** Spearman's rho 0.779%**
df 25 df 25
p-value <.00001 p-value <.00001

R&D Pearson's r 0.713*** Spearman's rho 0.655***
df 25 df 25
p-value 0.00003 p-value 0.00021

Source: own processing using JAMOVI software
Notes: *** high correlation, ** moderate correlation, * lower correlation

Table 3 reports selected bivariate correlations between Al_USE (enterprise Al adoption)
and a set of digital “enabler” indicators, presenting both Pearson’s r and Spearman’s rho
(df = 25). Overall, the results show consistently positive and statistically significant
associations, indicating that higher national levels of digital readiness tend to coincide
with higher levels of Al adoption among enterprises. The strongest relationship is
observed for ICT_SPECIALISTS (Pearson r = 0.748; Spearman p = 0.779; p < 0.00001),
underscoring the central role of specialised human capital in enabling Al deployment.
Similarly strong correlations are found for DIG_SKILLS (r = 0.714; p = 0.669; p < 0.00020)
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and R&D (r = 0.713; p = 0.655; p < 0.00021), suggesting that enterprise Al uptake is
closely linked to broader digital skill endowments and innovation capacity. Significant
but somewhat weaker associations are evident for BUSINESS_SW (r = 0.648; p = 0.576)
and CLOUD_COMP (r = 0.641; p = 0.614), reflecting the relevance of business process
digitalisation and cloud maturity, as well as for ICT_TRAINING (r = 0.605; p = 0.516),
pointing to the importance of continuous capability development.

The weakest, though still significant, correlation with AI_USE is observed for
DATA_ANALYTICS (r = 0.485; p = 0.408; p < 0.05), which may indicate that the diffusion
of analytics practices alone is not sufficient and that specialised skills, workforce capacity,
and innovation inputs are more decisive for Al adoption. The close alighment between
Pearson and Spearman coefficients further strengthens the robustness of these findings
against potential outliers and minor departures from normality.

4 Discussion

The findings of this study confirm that Al adoption in the European Union is progressing,
yet in an uneven manner that reflects persistent regional divides. Business level Al
adoption is widely understood as a capability driven process rather than a purely
technological decision. It tends to depend on whether firms operate in an environment
that provides adequate digital infrastructure, relevant data and software foundations,
and a workforce with the skills needed to implement and scale Al applications, while also
being supported by a broader innovation ecosystem that incentivises investment and
experimentation.

4.1 Answers to research questions

RQ1: What is the current level of business-level Al adoption across EU countries, and how
has it evolved over the 2023-2025 period, including cross-country differences in the pace
of growth?

Al adoption at the business level has increased markedly across the EU over the 2023-
2025 period, indicating that Al is moving from early experimentation toward broader
organisational uptake. At the same time, the pattern remains clearly multi speed, with a
stable group of leading countries and a set of laggards that continue to trail behind. This
cross-country stratification is consistent with EU focused comparative evidence showing
persistent clusters of high and low adopters and emphasising that countries differ not
only in adoption levels but also in how rapidly adoption accelerates. In this sense, the
results point to overall progress combined with incomplete convergence, where some
countries are catching up faster while others continue to expand more gradually.
Supportive cross-country evidence is provided by lonascu et al. (2025), Laitsou et al.
(2025), and Lulok, Dobos and Sebestyén (2026), all of whom document substantial
differences in Al diffusion across EU member states and highlight the structural nature
of these gaps.

RQ2: What are the current levels and dispersion of Al adoption and its associated key
determinants across EU, and which indicators within the domains of technological

90



Trendy a vyzvy rodinného podnikania a nastupnictva X.
Trends and challenges of family business and succession X.

readiness, human capital, and the macro-level innovation environment exhibit the
greatest cross-country variability ?

The cross section descriptive analysis reveals substantial dispersion in both Al adoption
and its determinants, suggesting that the EU landscape is characterised by uneven digital
maturity and unequal enabling conditions. Variability is especially visible in indicators
that represent foundational digital infrastructure and readiness, such as the extent to
which enterprises rely on cloud services and integrated business software (ERP systems
etc.), indicating that countries differ considerably in the digital backbone that can
support Al deployment. Human capital conditions are also uneven, reflecting cross
country differences in the availability of ICT specialists, workforce upskilling, and broad
digital competence, which collectively shape the capacity to implement and scale Al.
Macro level innovation conditions, captured through business sector R&D intensity,
further contribute to cross country differentiation by reflecting differences in innovation
input environments. These findings align with the EU comparative literature that points
to infrastructure, skills, and investment as recurring constraints, determinants and
differentiators. lonascu et al. (2025) emphasise expertise gaps and the need for
infrastructure and training investment. Laitsou et al. (2025) stress that infrastructure and
skills matter but are not sufficient in isolation and Liilok, Dobos and Sebestyén (2026)
link adoption differences to broader digitalisation and economic disparities. Review
evidence likewise supports this framing, as Cubric (2020), Oldemeyer, Jede & Teuteberg
(2025), and Khanfar et al. (2024) identify skills, data readiness, infrastructure, and
organisational capabilities as the most recurrent drivers and barriers shaping observed
variation.

RQ3: What is the direction and strength of the correlation between business-level Al
adoption and its determinants in the domains of technological readiness, digital human
capital, and the macro-level innovation environment across EU countries?

Across EU countries, Al adoption is positively associated with the proposed
determinants, supporting the expectation from the literature that higher adoption tends
to co-occur with stronger digital foundations, stronger human capital conditions, and
more supportive innovation environments. The strongest relationships are consistently
tied to digital human capital, particularly the availability of specialised ICT labour and
broader digital skills, indicating that capability constraints remain central to explaining
adoption gaps. Technological readiness also shows clear positive associations,
reinforcing the interpretation that Al diffusion builds on the prior diffusion of enterprise
digital systems and scalable computing resources. The macro level innovation
environment contributes in a complementary way, consistent with the view that
investment intensity and innovation capacity support the absorption of advanced digital
technologies. Importantly, the broader literature also suggests that these factors operate
as complements rather than stand-alone drivers. Cukusi¢ (2025) demonstrates multiple
configurational pathways to high adoption, frequently combining cloud, analytics, ICT
specialists, and training, which supports the interpretation that Al uptake is enabled by
bundles of capabilities. Firm level empirical studies similarly emphasise readiness and
capabilities as primary drivers, including Arroyabe et al. (2024), Yang, Blount & Amrollahi
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(2024), Badghish & Soomro (2024), Hunady (2025), and Horani, Al Adwan et al. (2023).
Finally, the complementarity logic is reinforced by Lee et al. (2022), who show that Al
related outcomes are stronger when paired with complementary investments and R&D
strategy, providing a coherent explanation for why technological infrastructure indicators
and innovation intensity tend to move together with higher Al adoption in cross country
comparisons.

Conclusion

This paper provides cross country evidence that business level Al adoption in the EU has
advanced rapidly over the 2023 to 2025 period, yet the diffusion remains markedly
uneven across member states. The persistence of substantial cross-country gaps
suggests that, despite overall progress, Al uptake continues to reflect broader differences
in digital maturity and innovation capacity, with countries progressing at different
speeds.

The empirical results indicate a clear and predominantly positive association between Al
adoption and the proposed determinants. The strongest relationships are observed for
variables capturing digital human capital, particularly the availability of ICT specialists
and broader population digital skills, pointing to skills and talent supply as central
enabling conditions for Al diffusion. Technological readiness indicators, especially cloud
service uptake and the use of enterprise business software, also exhibit robust positive
correlations with Al adoption, reinforcing the interpretation that Al typically builds on
established digital foundations and scalable computing resources. In addition, a
supportive innovation environment measured through business sector R&D intensity is
positively related to Al uptake, consistent with the view that innovation investment and
complementary capabilities facilitate more extensive and sustainable adoption. Taken
together, the results highlight that Al diffusion is best understood as a capability and
complementarities process: countries achieve higher adoption where digital
infrastructure, skills development, and innovation inputs co-exist and mutually reinforce
one another.

From a practical perspective, the findings imply that policies and firm strategies aiming
to accelerate Al adoption should prioritise expanding specialised ICT labour supply,
strengthening broad digital skills, supporting continuous ICT training within enterprises,
and encouraging investment in core digital technologies and R&D. Future research could
extend these insights by incorporating multivariate modelling, time lags, and sector or
firm size disaggregation to further clarify mechanisms behind cross country differences
in Al adoption.

This paper has several limitations. The analysis relies exclusively on secondary data from
Eurostat, which, while reliable, restricts the ability to capture more nuanced aspects of
Al adoption such as firm-level strategies, cultural factors, or organizational practices.
Finally, the study is descriptive in nature, and its conclusions are constrained by the
availability of comparable quantitative indicators across countries.
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ASSESSING RELATIONS BETWEEN ENTERPRISE INFORMATION SYSTEMS
IMPLEMENTATION AND Al IMPLEMENTATION: A SYSTEMATIC
LITERATURE REVIEW

Ddvid Rybjansky — Robert Handk

Abstract

The enterprise implementation literature is split between a mature stream on enterprise
information systems (IS) and a newer stream on enterprise artificial intelligence (Al),
even though firms often treat Al as a continuation of digital transformation. The aim of
this article was to assess how enterprise IS implementation relates to enterprise Al
implementation by synthesizing where implementation logics converge, where they
diverge, and whether national patterns of Al uptake co vary with IS related adoption
proxies across the European Union. Using a dual stream systematic literature review in
Web of Science, we applied transparent screening and retained 14 studies on enterprise
IS implementation and 14 studies on enterprise Al implementation for comparative
thematic synthesis. We then triangulated the literature-based comparison with a
Eurostat correlation analysis for 2023 and 2025, relating enterprise Al adoption to
proxies for business software use, cloud computing, and data analytics. We find
substantial overlap in core implementation priorities, including leadership sponsorship
and governance, socio technical change management, strategic and process alignment,
data and integration discipline, and staged value realization beyond go live. At the same
time, Al implementation introduces distinct requirements tied to data dependency,
model opacity, lifecycle management, and responsible governance, alongside stronger
sensitivity to Al specific managerial literacy and human machine work redesign. The
results provide actionable guidance for managers on which IS implementation lessons
plausibly transfer to Al initiatives and identify research directions for integrating the two
streams and improving measurement and empirical testing.

JEL classification: M15, 032, 033
Keywords: Information systems, Artificial intelligence, System implementation

Introduction

This article aims to assess how enterprise information systems implementation relates
to enterprise Al implementation by identifying where implementation logics converge
and where they diverge, and whether national patterns of Al uptake co vary with IS
related adoption proxies across the EU. The topic is motivated by the practical reality
that many firms approach Al as a next step in digital transformation, yet the
implementation knowledge base remains split between a mature IS implementation
stream and a newer Al implementation stream that often emphasizes distinct
challenges. IS research has long documented that implementation outcomes depend on
leadership commitment, change management, process fit, and post implementation
embedding (Dwivedi et al., 2015; Costa et al., 2016; Audzeyeva & Hudson, 2016; Badewi
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et al., 2018), while recent Al studies stress data dependency, model opacity, lifecycle
management, and governance requirements (Paleyes et al., 2022; Weber et al., 2023;
Papagiannidis et al., 2025). The literature remains fragmented into two largely parallel
streams, IS implementation research with decades of accumulated evidence, and Al
implementation research emphasizing distinct constraints such as data dependency and
responsible Al.

This study contributes by providing a systematic, side by side synthesis that makes
similarities and differences explicit and by adding macro level adoption associations that
support the relevance of comparing the two domains. Methodologically, we conduct a
systematic literature review in Web of Science using two search streams, one for IS
implementation and one for Al implementation, apply transparent screening, and retain
14 studies per stream for comparative synthesis. We then perform a Eurostat based
correlation analysis for 2023 and 2025 across EU Member States, relating Al adoption to
enterprise level proxies for business software use, cloud computing, and data analytics.
The paper is guided by two research questions: What recurring similarities and
differences between enterprise IS and enterprise Al implementation are reported in the
academic literature? And, at the EU country level, is enterprise Al adoption positively
associated with selected indicators that proxy enterprise IS adoption and related digital
foundations?

1 Current state of the solved problem at home and abroad

Enterprise Al is increasingly treated as an information-systems phenomenon because it
relies on the same socio-technical foundations that determine whether enterprise IS
create value: integrated data flows, enterprise architectures, governance, and alignment
between digital technologies and organizational goals. Al initiatives are therefore
commonly framed as part of broader digital transformation, where “Al readiness”
depends not only on algorithms but also on the organization’s existing technologies,
activities/processes, boundaries (e.g., inter-unit integration), and strategic goals
(Holmstrom, 2022). Likewise, research on the strategic use of Al explicitly highlights that
business value from Al depends on IT-business alignment and on embedding Al into
organizational strategy and information management practices rather than treating it as
a standalone tool (Borges et al., 2021). At the same time, IS scholarship increasingly
foregrounds Al-specific governance and responsibility concerns (e.g., accountability, risk,
and societal impacts) as issues that must be handled through IS-like design and
management choices (Dennehy et al., 2023), and it conceptualizes enterprise Al diffusion
as a staged capability-building process (Hansen et al., 2024).

2 Research design and methodology

This study examines how implementation priorities in enterprise information systems
(1S) relate to implementation priorities in enterprise Al systems. The goal is to provide a
structured comparison of the two implementation domains by synthesizing peer
reviewed research from each stream and then identifying their recurring commonalities
and differences. In addition, we complement the literature-based comparison with a
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simple macro level association analysis using Eurostat indicators, which serves as an
empirical plausibility check for whether Al adoption tends to co-occur with enterprise
digital foundations that are typically linked to enterprise IS deployment.

The review is guided by two research questions. RQ1 asks: What are the recurring
similarities and differences between enterprise IS implementation and enterprise Al
implementation as described in the academic literature? RQ2 asks: At the country level
in the European Union, is enterprise Al adoption positively associated with selected
indicators that proxy enterprise IS adoption and related digital foundations?

To ensure a transparent and replicable review process, we follow a structured stepwise
procedure based on the Step 0 to Step 5 process described by Opland et al., adapted to
our research context. The procedure is applied separately to two literature streams,
enterprise IS implementation and enterprise Al implementation, and then combined in
a comparative synthesis.

2.1 Data source and search strategy

The literature search was conducted exclusively in the Web of Science on 3.1.2026. We
applied inclusion filters and limited the search for both streams to open access articles
and reviewed articles in English in research areas: Business Economics or Computer
Science or Information Science Library Science. We also limited to search to years 2022-
2026 for Al stream and to years 2015-2026 for IS stream to ensure the highest relevance
possible. Searches were performed in titles, abstracts, and author keywords to retrieve
studies that explicitly address implementation in an organizational or enterprise context.

Two separate search strings were used, one for each stream, and they were applied
consistently within Web of Science. The enterprise Al implementation stream used the
following search string:

e ("artificial intelligence" OR "AlI") AND ("implementation") AND (enterprise OR
organization OR firm)

The enterprise IS implementation stream used the following search string:

e ("information system*") AND ("implementation") AND (enterprise OR
organization OR firm)

The search yielded 16659 records for the IS stream and 7241 records for the Al stream
at Step 0.

2.2 Screening procedure

The screening and selection of studies followed a structured pipeline consisting of six
steps, applied to each stream and recorded to enable traceability.

Step O, database search. Records were retrieved from Web of Science using the
predefined search strings and exported for screening and deduplication.

Step 1, application of basic inclusion filters. As mentioned, we applied same initial
inclusion filters at the metadata level to both searches, including publication language,
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document type, except for the defined time window to ensure relevance of publications.
After Step 1, the dataset consisted of 1386 IS stream records and 1109 Al stream records.

Table 1
Overview inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Book chapters, notes, short communications, and
similar non article formats

Open access and peer reviewed articles

English language

Research areas: Business Economics, Publications focused on a different level or topic than
Computer Science, or Information Science organizational or enterprise implementation, for
and Library Science example purely technical or non implementation

oriented discussions
Time window: Al stream 2022-2026; IS

stream 2015-2026

Source: own processing

Step 2, removal of duplicates and clearly irrelevant records. Duplicate records were
removed within and across streams. We also removed records that were clearly outside
the enterprise implementation scope based on bibliographic information and titles. After
Step 2, 127 records remained for the IS stream and 105 records remained for the Al
stream.

Step 3, abstract screening. The remaining records were screened using titles and
abstracts to assess whether they addressed implementation in an organizational or
enterprise context. At this stage, we retained studies that provided implementation
relevant content, such as implementation stages, governance arrangements,
organizational change considerations, integration challenges, capabilities, or
implementation outcomes. Records that did not contain organizational implementation
content were excluded. After Step 3, 36 IS stream papers and 26 Al stream papers were
retained for full text assessment.

Step 4, full text assessment. Full texts were obtained and assessed to confirm that each
study met the review scope. Studies were included if they provided substantive evidence
or argumentation about implementation priorities, mechanisms, challenges, practices,
or success conditions in enterprise IS or enterprise Al implementation. After Step 4, 14
studies were included in the IS stream and 13 studies were included in the Al stream.

Step 5, citation based enrichment. To reduce the risk of missing relevant papers due to
terminology fragmentation across streams, we performed one iteration of citation based
enrichment within Web of Science. This consisted of backward reference checking of the
Step 4 included studies, supplemented where available by forward citation tracking using
the “cited by” functionality in Web of Science. Candidate papers identified through this
process were screened using the same Step 3 and Step 4 criteria. After Step 5, the final
sample comprised 14 IS stream studies and 14 Al stream studies.
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Throughout the screening process, borderline cases were resolved through discussion
among the authors, and inclusion decisions were applied consistently across the two
streams to preserve comparability.

2.3 Comparative synthesis across the IS and Al streams

The analytical objective of the review was not to impose an a priori coding framework,
but to derive similarities and differences directly from the synthesized evidence in the
two literatures. We therefore conducted a comparative thematic synthesis in two stages.

First, each stream was synthesized separately. For the IS stream, we summarized
recurring implementation priorities and challenges reported in enterprise IS
implementation research, focusing on the organizational and managerial content rather
than on system specific technical details. For the Al stream, we summarized recurring
implementation priorities and challenges reported in enterprise Al implementation
research, with attention to the interplay between organizational change and Al specific
requirements such as data dependence, model lifecycle considerations, and governance
issues.

Second, we conducted a structured comparison across the two stream level syntheses
to identify convergence and divergence patterns. Similarities were defined as
implementation priorities that appear consistently in both literatures, even if expressed
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with different terminology. Differences were defined as priorities that are prominent in
one stream but absent or only marginal in the other, or priorities that share a label but
imply materially different implementation actions. The comparative synthesis was then
used to formulate a set of evidence grounded statements about which IS
implementation lessons plausibly transfer to Al implementations and which areas
require distinct Al specific practices.

2.4 Eurostat correlation analysis as empirical triangulation

To complement the literature-based comparison with a simple empirical plausibility
check, we conducted a country level association analysis using Eurostat indicators.
Enterprise Al adoption was measured using the Eurostat dataset isoc_eb_ai with the
indicator “enterprises using at least one Al technology” and the enterprise segment 10
persons employed or more for the years 2023 and 2025. To proxy enterprise IS adoption
and related digital foundations, we used three Eurostat indicators: tin00116 (business
software use), isoc_cicce_use (cloud computing use), and isoc_eb_das (use of data
analytics), aligned by country and year to the extent permitted by data availability.

We computed Pearson correlation coefficients between the Al adoption indicator and
each proxy variable. Where appropriate, we also computed Spearman correlations as a
robustness check for potential non linearities and outlier sensitivity. Results are
interpreted strictly as descriptive associations at the country level. This analysis does not
identify causal effects and does not measure implementation strategy quality directly.
Its purpose is to assess whether the comparative focus of the review is consistent with
observable co variation patterns between Al adoption and enterprise digital foundations
across EU countries.

3 Research results and discussion

This chapter reports the findings from both components of the study. First, we synthesize
implementation priorities in the enterprise IS stream and in the enterprise Al stream,
and then compare them to identify where implementation logics converge and where
they diverge. Second, we triangulate the literature-based insights with a Eurostat
correlation analysis to assess whether enterprise Al adoption co-varies with country-
level proxies of enterprise IS adoption and related digital foundations across EU Member
States.

3.1 Synthesis of Enterprise information system implementation priorities

A recurring similarity across the IS implementation literature is the centrality of senior
leadership sponsorship and governance. ERP adoption and satisfaction work explicitly
models top management support as a determinant of usage and satisfaction (Costa et
al., 2016), while implementation challenge evidence also frames leadership commitment
and knowledge transfer from top management as necessary to align competencies,
vision, and willingness to change (Zuma & Sibindi, 2023).

101



Trendy a vyzvy rodinného podnikania a nastupnictva X.

Trends and challenges of family business and succession X.

Table 2

Overview of IS stream publications

Forés & Lapiedra

and complexity of each stage and contextual success factors.

Authors Year Paper focus Contribution to the comparison
Model for ERP & Bl adoption; qualitative study; identifies factors: Highlights critical success factors (quality, change management,
Aldossari & 2020 system/service/information quality, change management, training); emphasises organisational and external influences;
Mokhtar communication, training, clear vision, competitive pressure & supports shared themes relevant for comparing IS and Al
government role. implementation.
. . Emphasises organisational scope (enterprise vs functional) and
. Bl systems use patterns; case studies using Gorry & Scott Morton P . & . pe ( P . )
Arnott, Lizama & . . . decision-level differences; shows that decision-support
2017 | framework; shows enterprise and functional BI systems co-exist to . S .
Song . L frameworks need empirical tailoring; informs comparison by
support different decision types. . . . .
illustrating complex usage patterns beyond basic adoption.
Post-implementation BI benefits; deep-structure transformation Underlines importance of organisational deep structure and
Audzeyeva & 2016 framework; stresses dynamic interaction between Bl and feedback loops; parallels Al implementation’s need for
Hudson organisational deep structure and overcoming inertia for long-term organisational integration and continuous adaptation;
benefits. emphasises long-term success beyond initial rollout.
ERP benefits capability framework; orchestration theory; classifies Shows interplay between technical resources and
Badewi, Shehab, 2018 benefits (automation, planning, innovation); matches ERP resources organisational capabilities; emphasises sequential capability
Zeng & Mostafa & organisational complementary resources; warns against pursuing | building; relevant to compare with Al implementation that also
innovation benefits without planning/automation maturity. depends on data readiness and organisational maturity.
Highlights role of management support, training and system
. ERP adoption & satisfaction determinants; survey-based model; & . g. & . PP & Y .
Costa, Ferreira, ) . . quality in successful ERP adoption; user-centred perspective;
. 2016 | finds top management support, training & system quality influence . . .
Bento & Aparicio . . . . . these factors are likely applicable to Al adoption and
behavioural intention and user satisfaction. . .
satisfaction.
. . . Emphasises complexity and multi-stakeholder nature of IS
IS failures & successes review; notes complex multi-factor reasons, . . L . .
- . : . . implementations; highlights high failure rates; encourages
Dwivedi et al. 2015 high failure rates, need to study multiple perspectives and .
research beyond narrow technical focus; lessons useful for Al
underexplored contexts. . . .
implementation caution.
. . o Provides stage-wise understanding of ERP life cycle and critical
: ERP implementation stages & critical success factors; expert survey . .
Ferrer-Gilabert, . . . . success factors; emphasises dynamic and contextual elements;
2025 and case studies; proposes life cycle model; emphasises dynamics

framework can be contrasted with Al implementation stages
and success factors.
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barrier not always crucial; necessity for document-exchange
acceleration drives adoption; success linked to technological

Authors Year Paper focus Contribution to the comparison
ERP-implementation challenges at the National Youth Development
Agency (case study); identifies problems such as misaligned Shows that ERP projects fail without organisational alignment,
7uma & Sibindi 5023 | Processes, product-quality issues, lack of helpdesk and pilot testing, strong change management and user training; emphasises
insufficient top-management support and user training, resistance to knowledge management and top-management support as
change, poor integration and technology planning; stresses the need critical, themes likely to reappear in Al implementations.
for knowledge management and change management.
. . . Demonstrates that technical and organisational factors
Survey of Lebanese SMEs on cloud computing adoption using TOE . . 8 . . :
. . . together with environmental context, drive adoption of
) framework; finds complexity and security, top management support S . .
Skafi et al. 2020 . . . . ) enterprise digital services; underlines the role of top
and prior IT experience as positive determinants; poor infrastructure . .
. . management and external infrastructure-parallels Al adoption
and lack of government support hinder adoption. .
drivers.
UTAUT-based survey of Jordanian SMEs on continuance intention to N . . o
. . Highlights the importance of user expectations, organisational
use accounting information systems; reports that effort and . . .
) e o . support and self-efficacy for sustained use of enterprise IS; such
Lutfi 2022 performance expectancy and facilitating conditions drive . .
. . user-centric factors are relevant when comparing long-term Al
continuance; top-management support shows a negative effect; .
S . adoption and usage.
social influence and self-efficacy matter.
Logistic-regression study (374 CEO interviews) on ERP adoption in . -
& . & v . ) P Shows that environmental and organisational factors (market
Romanian SMEs; uses TOE framework; finds ERP seen as a necessary . .\
. . . i . scope, partnerships, competitive pressure, top-management
. transaction tool rather than cutting-edge innovation; adoption . . .
Lazar & Madaras | 2024 o . . . . support) rather than performance metrics drive ERP adoption;
positively influenced by wider market scope (business partnerships) . .
. . useful for comparing how external context influences Al
and top-management support; business-performance indicators do . .
: adoption strategies.
not affect adoption.
Develops CSF-MCDM framework for strategic information system . . .
. P & . ) Y . Provides a mixed-methods approach for evaluating and
planning; uses PEST-SWOT and causal-layered analysis to identify L . L
. o . . prioritising success factors; emphasises strategic alignment of
Kim 2022 critical success factors for a next-generation business system; ) . . .
. . . A L . . IT with business goals; such evaluation frameworks can inform
evaluates CSF dimensions via multi-criteria decision-making; aims to . . ) S
. . L . Al-implementation planning and prioritisation.
provide replicable strategic priorities for IS planning.
. . . . Points out that adoption barriers can be necessity-driven and
Study of barriers to implementing innovative . s o s
. . . . . ) that technological capabilities are critical; highlights that
information-management solutions in service SMEs; finds mental . . -
Kapler 2021 employees may be motivated despite mental barriers; these

insights help compare organisational and technological
obstacles in IS versus Al implementations.
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Authors

Year

Paper focus

Contribution to the comparison

capabilities; technological barriers are especially important in
financial-services SMEs.

Source: own processing based on data from database WOS (2026)
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Broader IS success and failure discussions treat managerial commitment as part of the
conventional “core conditions” for implementation outcomes (Dwivedi et al., 2015).

A second shared theme is that implementation is fundamentally an organizational
change process, not only a technical rollout. User training is repeatedly positioned as a
key lever for acceptance and effective use (Costa et al.,, 2016), and field evidence
highlights that inadequate training, weak communication, and limited participation
increase resistance to change and degrade transition quality (Zuma & Sibindi, 2023). Post
implementation research similarly emphasizes that realizing value depends on
embedding the system into the organization and managing inertia factors over time
(Audzeyeva & Hudson, 2016).

A third similarity is the need for strategic and process alignment, often operationalized
via fit between the system and organizational processes. ERP implementation accounts
stress strategic alignment as crucial and link success to process integration,
customisation, and configuration choices (Zuma & Sibindi, 2023). Related benefit
oriented theorizing treats performance as an outcome of fit among organizational
factors, assets, and capabilities, including the evolving fit between ERP and
organizational function (Badewi et al., 2018). In Bl contexts, alignment is also framed as
dynamic, requiring recurrent realignment as conditions change (Audzeyeva & Hudson,
2016).

A fourth cross cutting issue is data and integration quality as a technical organizational
interface problem. Empirical accounts identify data accuracy, validation, and migration
quality as critical because ERP systems are highly integrated and depend on reliable
inputs (Zuma & Sibindi, 2023). Capability oriented work similarly foregrounds the
integration platform needed to collect current, accurate data and synchronize
information across the organization and supply chain (Badewi et al., 2018). Adoption
research also treats system quality as a core construct shaping perceived ease of use,
behavioural intention, and satisfaction (Costa et al., 2016).

A fifth similarity is that value realization is staged and extends beyond go live, requiring
continuous monitoring, adaptation, and benefit management. Post implementation BI
research shows that long term benefits depend on processes that embed the application
into the organization, maintain adaptability, and include feedback mechanisms that
counter inertia (Audzeyeva & Hudson, 2016). ERP evidence likewise emphasizes post
implementation performance monitoring to assess ongoing alignment with processes
and to improve process quality and outcomes (Zuma & Sibindi, 2023). Capability process
models also treat benefits as dependent on when and how firms invest in resources and
complementary resources over time (Badewi et al., 2018).

A sixth shared pattern is that implementation outcomes are conditioned by
organizational capabilities and resource constraints, which shape both adoption and
sustained use. Post implementation work stresses the need for a strategically positioned
system owner, adequate resources, and a match between user skills and system needs
(Audzeyeva & Hudson, 2016). Complementary resource arguments similarly position
management’s orchestration of resources and capabilities as central to achieving higher
level benefits (Badewi et al., 2018). Empirical implementation accounts also show how
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limited skills, weak technology initiatives, and security threats emerge as practical
constraints during ERP deployment (Zuma & Sibindi, 2023).

3.2 Synthesis of Al implementation priorities

A recurring similarity across the reviewed studies is that they treat enterprise Al
implementation as continuous with established IS governance concerns: senior
sponsorship, clear decision rights, and accountability structures remain central
preconditions for implementation quality. Governance-focused reviews argue that
organizations must translate principles into operational arrangements (formal roles,
escalation paths, and procedural controls) so that development, deployment, and use
are steered across the full system lifecycle (Birkstedt et al., 2023; Papagiannidis et al.,
2025). This framing mirrors classic IS implementation logic in which governance is not an
“add-on” but a coordinating mechanism that shapes implementation discipline and
outcomes (Yi et al., 2024).

A second shared theme is that implementation is fundamentally socio-technical change
rather than a purely technical rollout. Adoption-oriented work explains uptake through
organizational, technological, and environmental conditions and through end users’
perceptions, implying that communication, training, and readiness shape whether
systems become routinely used (Na et al.,, 2022). Studies of Al-based systems in
professional work similarly describe implementation as reconfiguring tasks and
coordination as automation and augmentation alter roles, responsibilities, and
workflows (Spring et al.,, 2022). In this sense, “implementation” is treated as
organizational transformation with a technology component, not the other way around.

A third similarity is the prominence of data, integration, and process alignment as the
technical-organizational interface problem. Across the papers, Al systems are framed as
dependent on enterprise data flows and therefore inheriting familiar IS implementation
challenges around data quality, interoperability, and cross-process coordination (Weber
et al.,, 2022; Yi et al., 2024). Governance perspectives likewise foreground data
governance, transparency, and robustness as implementation-relevant concerns
because weaknesses in upstream data and integration propagate into unstable or
unreliable system behavior (Birkstedt et al., 2023; Papagiannidis et al., 2025).
Implementation success is therefore repeatedly linked to aligning models, data pipelines,
and operational processes into a coherent socio-technical system.

A fourth cross-cutting issue is that implementation success is conditioned by
organizational capabilities and resource constraints, not only by selecting the “right”
technology. Capability-focused analyses stress the need for complementary resources
(skills, routines, and governance capabilities) to cope with Al-specific dependencies such
as data reliance and limited explainability (Weber et al., 2022). Work synthesizing
machine-learning deployment challenges similarly highlights that implementation is
constrained by practical capability gaps (e.g., operational expertise, evaluation practices,
and deployment know-how) that must be developed or acquired (Paleyes et al., 2022).
This mirrors a recurring IS implementation insight: capabilities and complementary
investments are often the binding constraint on realizing value.
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Table 3

Overview of Al stream publications

Authors

Year

Paper focus

Contribution to the comparison

Van Phuoc

2022

Survey of 193 managers in Vietnam identifies ten critical factors
for Al adoption using the technology—organisation—environment
framework; factors include technical compatibility, relative
advantage, complexity, technical and managerial capability,
organisational readiness, government involvement, market
uncertainty and vendor partnership.

Shows that Al adoption depends on a mix of technical,
organisational and contextual factors, mirroring the
multi-dimensional determinants seen in IS implementation
research; highlights that organisation size is not significant.

Ayinaddis

2025

Systematic review and bibliometric analysis of Al adoption in
SMEs versus large firms; groups drivers into ten dimensions
(technology readiness, customisation, Al tools and needs, data
requirements, skills, financial readiness, management support,
market pressure, partnership/collaboration and regulatory
compliance).

Provides a taxonomy of adoption determinants, enabling
comparison of Al and IS implementation across firm sizes;
underscores that management support and resources remain
central but data and Al-specific requirements introduce new
dimensions.

Birkstedt et al.

2023

Systematic literature review on Al governance identifies four
themes (technology, stakeholders and context, regulation and
processes); notes limited understanding of implementation and
calls for future research; emphasises training, awareness,
stakeholder management and organisational culture.

Highlights governance and ethical considerations unique to Al;

points out gaps in knowledge about implementation processes
and stresses the need for senior management commitment and
cultural readiness, linking governance to both Al and IS contexts.

Madanchian
& Taherdoost

2025

Conceptual paper examining barriers and enablers of Al adoption
in human-resource management; identifies change aversion, data
security, integration costs and ethical challenges as barriers;
highlights digital leadership, supportive culture, and advances in
natural language processing as enablers.

Shows that organisational culture and ethical considerations are
critical for Al adoption; underscores that power dynamics and
employee perceptions influence implementation, extending IS

lessons on change management to Al.

Maragno et al.

2023

Case study of eight European public-sector organisations; uses
TOE framework and Technology Affordances and Constraints
Theory to map how contextual factors afford or constrain Al use;
emphasises that Al implementation emerges from interactions
between people, organisations and technology.

Demonstrates that Al implementation in public sector is shaped
by interrelated organisational, technological and environmental
factors; reinforces the idea from IS literature that integration and
contextual alignment are essential, while noting Al adds unique
affordances and constraints.

Na et al.

2022

Survey of construction-industry end users applying the technology
acceptance model and TOE framework; finds technological factors

Illustrates how Al acceptance depends on both perceived
usefulness and organisational support; identifies social influence

107



Trendy a vyzvy rodinného podnikania a nastupnictva X.

Trends and challenges of family business and succession X.

Contribution to the comparison

Authors Year Paper focus
and individual traits positively influence perceived usefulness and as a potential barrier; these insights parallel user-centric
ease of use; organisational support, culture and participation are | determinants in IS adoption and highlight additional sociocultural
important, while social suggestions can disrupt acceptance. factors.
Survey of case studies on ML deployment; maps challenges across | Highlights Al-specific challenges and cross-cutting concerns (e.g.,
Paleves et al 2022 stages of the deployment workflow and cross-cutting issues such ethics, bias, governance, MLOps) that rarely appear in IS
¥ ’ as ethics, bias, fairness, accountability, legal compliance, user implementation; shows how Al deployment requires continuous
trust and security. monitoring and accountability beyond typical IS projects.
Scoping review of responsible Al governance; synthesizes Introduces responsible Al governance as a critical dimension;
Papagiannidis 2025 literature and proposes a conceptual framework across structural, emphasizes translating ethical principles into operational
etal. relational and procedural governance practices; notes the gap practices across the Al lifecycle—extending traditional IS
between high-level principles and operational implementation. governance to include ethics, transparency and accountability.
Demonstrates that successful Al implementation requires
Empirical study of Al implementation in manufacturing SMEs . 'p - d .
. . . . orchestrating resources and dynamic capabilities (learning,
Peretz-Andersso using resource orchestration theory; shows how firms acquire, . . . ey
2024 - . governance, process integration); parallels IS implementation’s
netal. bundle and leverage Al resources, building learning and . . - . s
s L reliance on resource alignment but highlights Al-specific capability
governance capabilities and coordinating processes and people. .
bundling in SMEs.
Quantitative study using upper-echelons theory; finds that Stresses the role of Al-specific managerial knowledge; extends the
Pinski et al 2024 top-management-team Al literacy enhances corporate Al IS concept of top-management support to highlight the need for
' orientation and implementation ability, with Al orientation Al literacy and strategic orientation in leadership for effective Al
mediating this relationship and effects stronger in start-ups. implementation.
Review applying Technology-Organization-Environment and
e PPlying . &8 L Uses IS adoption frameworks to map Al-specific obstacles; shows
Diffusion-of-Innovations frameworks to Al adoption in SMEs; . . . .
. e . . that Al adoption shares organisational and environmental drivers
. identifies ten critical challenges (data access, skills shortages, . .
Sanchez et al. 2025 . . L with IS but introduces new concerns (data governance,
cultural resistance, infrastructure limitations, weak governance) . . .
. . . ) responsible Al, generative Al); provides structured roadmap useful
and proposes a six-phase roadmap incorporating responsible and .
. for comparing stages.
generative Al.
Qualitative study with 25 interviews; identifies four organisational | Highlights capabilities needed to manage Al’s complexity and data
Weber et al 2023 capabilities for Al implementation to cope with inscrutability and dependency; emphasises planning, co-development and

data dependency: Al project planning, co-development, data
management and Al model lifecycle management; stresses that

continuous model lifecycle management—capabilities distinct
from typical IS implementation.
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service extension; identifies research questions about
automation, augmentation and competitiveness.

Authors Year Paper focus Contribution to the comparison
many Al projects fail and that Al implementation differs from
traditional IT.
Case-based study in law and accountancy firms; develops a model Shows Al as both automation and augmentation; illustrates
showing how Al-based systems automate high-volume tasks and selective Al use in knowledge-intensive services and the interplay
Spring et al. 2022 augment professional work, enabling process improvement and between human expertise and Al systems; contrasts with

traditional IS that focus mainly on automation and process
standardisation.

Source: own processing based on data from database WOS (2026)
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A fifth shared pattern is that implementation extends beyond go-live and requires
monitoring, learning, and continuous adaptation. Lifecycle perspectives frame
deployment as iterative evaluation and improvement, where feedback loops and control
mechanisms are needed to sustain performance and legitimacy as contexts shift and
models drift (Papagiannidis et al., 2025). Analytical review work also emphasizes that
implementation problems unfold across phases and can interact causally, implying
sustained managerial attention after initial rollout rather than treating implementation
as a single event (Yi et al., 2024). Overall, these studies converge on the view that value
realization is post-implementation work, consistent with long-standing IS
implementation thinking applied to Al-enabled systems.

3.3 Similarities and differences between enterprise IS and Al implementation

This subchapter compares the two literature streams to clarify which implementation
priorities are broadly shared across enterprise information systems (IS) and enterprise
Al, and which priorities appear distinctive to Al. Building on the synthesized evidence in
Sections 4.1-4.2, the goal is to make explicit the transferable “IS implementation
lessons” and the additional requirements introduced by Al-specific properties.

3.3.1 Similarities in enterprise IS and Al implementation strategies

A first similarity is the centrality of leadership, governance, and clear ownership. In the
IS stream, top management support repeatedly predicts adoption, use, and satisfaction
(Costa et al., 2016) and weak leadership commitment is associated with implementation
breakdowns (Zuma & Sibindi, 2023; Dwivedi et al., 2015). In the Al stream, governance
reviews emphasize that responsible Al requires formal roles, decision rights, and
operational controls that steer development and deployment across the lifecycle
(Birkstedt et al., 2023; Papagiannidis et al., 2025). Related empirical work shows that Al-
specific managerial capability (e.g., Al literacy) strengthens organizational orientation
toward Al and implementation ability (Pinski et al., 2024), echoing the leadership
capability logic present in IS implementation studies.

A second shared theme is that implementation is fundamentally socio-technical change
rather than a purely technical rollout. IS evidence frames training, communication, and
participation as levers that shape acceptance and reduce resistance during transitions
(Costa et al., 2016; Zuma & Sibindi, 2023), while post-implementation Bl research argues
that value depends on embedding the system into organizational structures and
managing inertia over time (Audzeyeva & Hudson, 2016). Similarly, Al acceptance
research links perceived usefulness and ease of use to organizational support, culture,
and participation (Na et al.,, 2022), and professional-service evidence depicts
implementation as reconfiguring tasks and coordination as systems automate and
augment work (Spring et al., 2022). Across both streams, “implementation” therefore
extends into organizational redesign and capability building, not only system installation.

Third, strategic alignment and process fit recur as core implementation logics. ERP
studies link implementation success to process integration, configuration choices, and
alignment between the system and organizational workflows (Zuma & Sibindi, 2023),
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and benefits-oriented theorizing frames performance as dependent on fit between
technical resources and complementary organizational resources (Badewi et al., 2018).
Bl work similarly portrays alignment as dynamic, requiring recurrent realignment as
conditions change (Audzeyeva & Hudson, 2016) and differentiates enterprise versus
functional Bl designs to match decision contexts (Arnott et al., 2017). Al studies adopt
comparable alignment logic through TOE-based explanations of adoption (Nguyen,
2022; Maragno et al.,, 2023) and through resource orchestration accounts that
emphasize bundling and leveraging Al resources in ways that match processes and
organizational needs (Peretz-Andersson et al., 2024).

Fourth, data and integration quality appear in both streams as a critical technical—
organizational interface problem. In IS implementations, data accuracy, validation, and
migration are emphasized because ERP systems are highly integrated and depend on
reliable inputs (Zuma & Sibindi, 2023), while system quality shapes perceived ease of
use, intentions, and satisfaction (Costa et al., 2016). Cloud adoption evidence likewise
highlights security and complexity alongside organizational and environmental enablers
and constraints (Skafi et al., 2020). Al literature intensifies these concerns by repeatedly
foregrounding data access, data requirements, and governance as determinants and
constraints (Nguyen, 2022; Sanchez et al., 2025; Weber et al., 2023). Despite different
technologies, both streams converge on the idea that implementation succeeds when
organizations can ensure dependable information flows and integrate the system into
enterprise data and process architectures.

Fifth, both streams treat value realization as staged and extending beyond go-live,
requiring monitoring, learning, and benefit management. Post-implementation BI
research stresses long-term benefits depend on adaptability, feedback mechanisms, and
ongoing embedding of the application (Audzeyeva & Hudson, 2016). ERP evidence also
emphasizes post-implementation monitoring and continuous improvement (Zuma &
Sibindi, 2023), and capability frameworks describe benefits as dependent on the timing
and sequencing of investments into resources and complementary resources (Badewi et
al., 2018). Al governance work similarly frames implementation as lifecycle governance,
where organizations must operationalize principles, maintain controls, and adapt
practices over time (Papagiannidis et al., 2025; Birkstedt et al., 2023). Across both
literatures, a “go-live mindset” is treated as insufficient for sustained performance and
legitimacy.

3.3.2 Key differences between enterprise IS and Al implementation

The most fundamental difference concerns system behavior: enterprise IS are typically
engineered to execute predefined rules and standardized processes, whereas Al systems
often exhibit probabilistic behavior and depend on training data and model assumptions.
As a result, Al implementation places heavier emphasis on coping with inscrutability and
data dependency through dedicated capabilities, including Al project planning, co-
development, data management, and model lifecycle management (Weber et al., 2023).
This contrasts with the IS stream where implementation challenges center more on
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process fit, training, integration, and organizational adoption. Complex, but generally
within a more deterministic system paradigm (Zuma & Sibindi, 2023; Costa et al., 2016).

A second difference is the prominence of ethics, accountability, and responsible
governance as first-order implementation requirements in Al. While IS research
recognizes failure risks and multi-factor success conditions (Dwivedi et al., 2015), Al
governance reviews foreground ethics, stakeholder impacts, regulatory pressures, and
the operationalization gap between principles and practice (Birkstedt et al., 2023;
Papagiannidis et al., 2025). ML deployment syntheses also treat fairness, bias, legal
compliance, user trust, and security as cross-cutting challenges throughout the workflow
(Paleyes et al., 2022). These themes are not absent from IS implementation, but they are
more central and implementation-defining in the Al stream.

Third, Al implementation appears to require more specialized human capital and
leadership cognition than many traditional IS projects. In the IS stream, managerial
support matters, but adoption can be driven by transactional necessity and market scope
rather than performance metrics (Lazar & Madaras, 2024), and user continuance
depends on expectancy and facilitating conditions (Lutfi, 2022). In Al, studies emphasize
Al literacy and Al-oriented strategic cognition at the top-management level (Pinski et al.,
2024), and systematic reviews of SME adoption identify distinctive requirements around
data, skills, and Al-specific tools and needs (Ayinaddis, 2025; Sdnchez et al., 2025). This
suggests that, relative to many enterprise IS implementations, Al projects are more
sensitive to the depth of Al-specific expertise and the organization’s ability to interpret
and govern model-driven outputs.

Fourth, the locus of value differs: enterprise IS implementations often emphasize process
standardization, integration, and transaction efficiency, whereas Al implementations
more frequently emphasize automation-plus-augmentation and the redesign of
knowledge work. ERP benefits frameworks distinguish automation, planning, and
innovation benefits and warn against attempting higher-level innovation before
foundational capabilities mature (Badewi et al., 2018). In Al, professional-service
evidence highlights how Al augments professionals while automating lower-value tasks,
changing work allocation and service offerings (Spring et al., 2022). This “augmentation”
emphasis implies that Al implementation may demand deeper attention to task
boundaries, decision rights, and human—machine coordination than many ERP-like
rollouts.

Finally, Al implementation appears more exposed to environmental uncertainty and
evolving technology trajectories (including generative Al), motivating roadmaps and
iterative experimentation logic. Al adoption work highlights market uncertainty, vendor
partnerships, and government involvement (Nguyen, 2022), and SME-focused reviews
identify regulatory compliance and rapid tool evolution as salient dimensions (Ayinaddis,
2025; Sanchez et al., 2025). While IS implementation also depends on external context
(Skafi et al., 2020; Aldossari & Mokhtar, 2020), the Al stream more strongly portrays
implementation as a moving target that requires continuous updating of governance,
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capabilities, and operating procedures as models, data, and regulations evolve
(Papagiannidis et al., 2025; Weber et al., 2023).

3.4 Eurostat based correlation analysis between Al adoption and enterprise IS
proxies

To complement the dual-stream literature comparison, we use Eurostat data to provide
a descriptive “sanity check” of whether enterprise Al adoption co-varies with proxies of
enterprise IS and related digitalisation practices. The underlying logic is simple: if
countries where firms are more active users of enterprise IS-related technologies also
tend to report higher Al uptake, this supports the relevance of comparing IS and Al
implementation as related organisational phenomena rather than as fully disconnected
domains.

The correlation analysis was conducted for all 27 EU Member States (excluding the EU
aggregate). For the years 2023 and 2025, we combined the share of enterprises using at
least one Al technology with three IS-side proxies available in Eurostat such as use of
cloud computing services, use of data analytics (big data analytics), and use of any
business software (a broad proxy for enterprise software use). We calculated Pearson’s
correlation coefficient r, the coefficient of determination R?, and the corresponding p
value for each year-proxy pair.

Table 4

Eurostat based correlation analysis between Al adoption and enterprise IS proxies in the EU
Year | Countries (n) IS proxy Pearsonr | Rsquared | p value
2023 27 Cloud computing (any cloud services) 0.55 0.30 0.0032
2023 27 Data analytics (any big data analytics) 0.41 0.17 0.0344
2023 27 Business software (any) 0.78 0.60 0.0000
2025 27 Cloud computing (any cloud services) 0.64 0.41 0.0003
2025 27 Data analytics (any big data analytics) 0.48 0.24 0.0103
2025 27 Business software (any) 0.65 0.42 0.0003

Source: own processing based on statistical data from database EUROSTAT (2026)

Across EU Member States, the association between Al adoption and IS-related proxies is
consistently positive and statistically significant for all tested pairs in both observed
years. In 2023, the strongest relationship appears between Al adoption and the broad
“business software” proxy (r = 0.78; R* = 0.60), indicating that countries with higher
enterprise software usage also tend to exhibit substantially higher Al uptake. Cloud
computing shows a moderate positive association (r = 0.55; R? = 0.30), while data
analytics presents a weaker but still significant relationship (r = 0.41; R* = 0.17). This
pattern aligns with macro-level EU evidence showing that foundational digital enablers,
drawn from DESI and Eurostat, are positively and significantly associated with enterprise
Al adoption, supporting the interpretation that Al uptake tends to rise where broader
digital maturity is higher (Laitsou et al., 2025).
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In 2025, the relationships remain positive and in two cases strengthen. The Al—cloud
association increases to r = 0.64 (R? = 0.41), suggesting that as cloud becomes more
widespread, it increasingly co-varies with enterprise Al uptake. The Al-data-analytics
relationship also strengthens modestly (r = 0.48; R? = 0.24). The Al-business-software
association remains strong (r = 0.65; R? = 0.42), although the linear explanatory share is
lower than in 2023, indicating that Al adoption becomes somewhat less “captured” by
this single proxy as Al diffuses.

These results should be interpreted as correlational rather than causal. The observed co-
variation can plausibly reflect shared underlying drivers such as national digital maturity,
enterprise investment capacity, sectoral structure, digital infrastructure, management
capabilities, and complementary skills. Nevertheless, the pattern provides supportive
evidence for the premise of this paper: Al adoption tends to be higher in environments
where enterprise IS-related practices are already more prevalent, which strengthens the
rationale for comparing implementation priorities and transferring applicable lessons
from enterprise IS implementation to enterprise Al implementation.

Conclusion

The aim of this paper was to assess how enterprise Al implementation priorities relate
to enterprise information systems (IS) implementation priorities. We addressed this aim
through a dual-stream systematic literature review (14 IS studies and 14 Al studies) and
complemented the qualitative comparison with a Eurostat-based correlation analysis
that tests whether Al adoption co-varies with country-level proxies of enterprise IS
adoption and related digital foundations.

RQ1l: The literature synthesis shows substantial overlap between IS and Al
implementation as socio-technical transformation. Both streams stress leadership and
governance, change management, strategic/process alignment, data and integration
quality, and staged value realization beyond go-live. At the same time, Al implementation
adds distinct requirements tied to model-based and data-dependent behavior: coping
with inscrutability and data dependency (including model lifecycle management),
responsible-Al governance (ethics, accountability, transparency), and a stronger
dependence on Al-specific leadership competence and human—machine work redesign.

RQ2: The Eurostat correlation analysis provides a macro-level plausibility check for our
comparison. Across EU Member States, enterprise Al adoption is positively and
statistically significantly associated with IS-related proxies in both observed years, with
the strongest link to business software and moderate links to cloud computing and data
analytics. These correlational patterns suggest that Al uptake tends to be higher where
broader enterprise digitalization and IS-related practices are already more prevalent.

For practice, the findings imply that many “core” IS implementation lessons remain
applicable to Al: strong governance and ownership, active change management,
process/data integration discipline, and staged benefit management. However,
organisations should not treat Al as a standard IS rollout: Al implementation requires
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additional capabilities for data management and model lifecycle oversight, explicit
responsible-Al governance, and leadership competence that can translate Al
opportunities and risks into operational controls. For policy, the co-variation patterns
suggest that raising Al adoption may depend not only on Al-specific initiatives but also
on strengthening the broader enterprise digital base (e.g., enterprise software diffusion,
cloud readiness, analytics capability, and skills).

This study has several limitations. The review relies on a single database (Web of
Science), English-language open-access records, and bounded time windows, which may
omit relevant evidence. The comparative synthesis is literature-grounded but not based
on a formal coding framework, which can introduce interpretive subjectivity. The
Eurostat analysis is country-level and uses proxy indicators rather than direct measures
of implementation strategy quality; the correlations do not permit causal inference and
may reflect omitted drivers such as sectoral structure, productivity, investment intensity,
regulation, and skills. Future research should extend the evidence base with additional
databases and non-open-access sources, apply more formal comparative coding, and
triangulate with firm-level and panel designs. Empirically, future work could test
predictive models (e.g., regression/panel approaches), incorporate richer IS proxies and
structural controls, and distinguish Al adoption by application domain and IS
implementation by system type to refine which IS lessons transfer to which Al
implementation contexts.
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THE INTEGRATION OF AI-SUPPORTED SYSTEMS IN MEDICAL PRACTICE -
EFFECTS ON WORK PROCESSES AND LABOUR DIVISION

Murat Tetik — Peter Markovi¢

Abstract

The increasing integration of artificial intelligence (Al) in medical organizations is funda-
mentally changing work processes and the division of labour. While much of the
research to date examines individual acceptance factors of Al systems, there is still a
deficit of systematic analyses of technological influencing factors at the company level.
Organizational decisions on the selection, implementation and integration of Al-
supported systems determine whether they are only used as a support or lead to a
sustainable transformation of medical work.

This article analyses the integration of Al-supported systems in medical practice with a
focus on technological influencing factors at the company level and their effects on work
processes and division of labour. The adoption model of Khanfar (2025) serves as a
theoretical frame of reference, particularly the cluster of firm-level influencing
technological factors. Methodologically, the work is based on a systematic, theory-
driven literature review of empirical studies from the health care sector as well as from
comparable knowledge-intensive organizations.

The results show that factors such as return on investment, perceived benefits of Al
systems, system maturity, IT compatibility, system reliability, cost, and the degree of
technology integration are decisive for the depth of Al implementation. High system
maturity, reliable results and close embedding in existing IT infrastructures favour a
sustainable redesign of work processes and lead to a shift in the division of labour
towards more coordinating, monitoring and interpreting roles of medical professionals.
The article is closely linked to a dissertation thesis and provides a conceptual basis for
the empirical operationalization of technological influencing factors as well as for
further investigations on the transformation of medical work through Al.

JEL classification 111, 118, L86, M15, 032, 033
Keywords: Artificial intelligence, medical practice, Al adoption, technological influencing
factors, company level, Work processes, division of labour, Healthcare organizations

Introduction

In recent years, the ongoing digitalization of the healthcare sector has led to an
increasing implementation of Al-supported systems in medical organizations. Artificial
intelligence is used in a variety of medical and administrative areas, including image-
based diagnostics, clinical decision support systems, predictive analytics, and the
automation of documentation and billing-related processes. Data-intensive and
standardizable activities are considered particularly suitable for the use of Al-based
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technologies, as they are based on large amounts of data and can be easily mapped
algorithmically (Topol, 2018) (Jiang et al., 2017).

At the same time, medical organizations are under considerable structural pressure.
Demographic change, the increasing shortage of skilled workers and increasing
regulatory and economic requirements mean that existing work processes are reaching
their limits. Against this background, Al is not only discussed as a technological
innovation, but increasingly as an organizational transformation tool (Jiang et al., 2017).

In parallel with technological development, medical organizations are under
considerable structural pressure. Demographic change is leading to an increasing
demand for medical services, while at the same time an increasing shortage of skilled
workers is limiting human resources. In addition, there are growing regulatory
requirements, rising costs and an increasing documentation and coordination effort,
which binds medical professionals from patient-related activities (Ethics and governance
of artificial intelligence for health, n.d.) In this area of tension, Al is no longer seen
exclusively as a technological innovation. but increasingly as a potential instrument for
reorganizing and relieving medical work.

Against this background, the use of Al-supported systems is increasingly being discussed
as an organizational transformation tool. Al can not only automate individual activities
but also restructure work processes in the long term and change existing divisions of
labour between occupational groups. Studies indicate that the use of Al can be
accompanied by a shift in professional role models as medical activities increasingly shift
from operational decision-making to monitoring, interpreting and coordinating tasks
(Reddy et al., 2019).

Despite the growing relevance of these developments, much of the research to date has
focused primarily on individual acceptance factors such as user trust, perceived user-
friendliness or ethical concerns when dealing with Al systems. On the other hand, there
is still a research gap regarding determinants of Al integration related to company levels.
Technological decisions at the organizational level — for example about system maturity,
IT compatibility, investment costs or expected return on investment — have a significant
influence on whether Al systems are only used as a supplement or have a structurally
transformative effect on work processes and the division of labour (Khanfar et al., 2025).

This article directly ties in with this research gap and analyzes the integration of Al-
supported systems in medical practice with a focus on technological influencing factors
at the company level. The aim is to systematically investigate how these factors influence
the design of work processes, and the organizational division of labour and what
implications arise from them for a sustainable implementation of Al in a medical context.

1 Current state of the solved problem at home and abroad

The scientific debate on the use of artificial intelligence in healthcare has increased
consider-ably in recent years. While early work focused primarily on technical
performance and algorithmic accuracy, the question of the organizational conditions
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under which Al systems can be sustainably integrated into medical practice structures is
increasingly coming to the fore (Topol, 2018) (Reddy et al., 2019).

A central research focus is on the application of Al-supported systems in medical
diagnostics, especially in radiology, pathology and dermatology. Numerous studies show
that Al algorithms can achieve diagnostic accuracy comparable to or sometimes superior
to human experts in specific use cases (Esteva et al., 2017). At the same time, however,
itis emphasized that these results are often achieved under experimental conditions and
that their transferability to everyday clinical practice depends strongly on organizational
and technological framework conditions (Sendak et al., 2020).

In parallel, a growing strand of research has been working on the integration of Al-
powered systems into clinical decision support systems (CDSS). These studies show that
Al offers added value, especially in the processing of large, heterogeneous amounts of
data, such as risk assessment, therapy planning or prognosis estimation (,,The Historical
Background of Resort Therapy”, 2018a). However, it is also clear here that the benefits
of such systems depend largely on their embedding in existing work processes and IT
infrastructures.

More recently, the organizational level of Al adoption has increasingly become the focus
of research. While individual acceptance models such as the Technology Acceptance
Model (TAM) or the Unified Theory of Acceptance and Use of Technology (UTAUT)
provide valuable insights into user perceptions, they are only of limited use for the
analysis of complex implementation processes in organizations (Venkatesh - 2022 -
Adoption and Use of Al Tools A Research Agenda GR | PDF | Artificial Intelligence |
Intelligence (Al) & Semantics, n.d.). Technological decisions at the enterprise level — for
example regarding investment volume, system maturity or interoperability — are
increasingly identified as decisive for the success or failure of Al implementations
(Khanfar et al., 2025).

Empirical studies show that the expected return on investment (ROI) is a key driver for
the adoption of Al-powered systems. ROl in the healthcare sector is often
operationalized not only in monetary terms, but also via qualitative indicators such as
time savings, process quality or reduction of administrative burdens (Khanna et al.,
2022). Organizations prioritize Al applications especially in areas with high
documentation and coordination effort, which has a direct impact on work processes
and division of labour.

Another key research finding concerns the maturity and reliability of Al systems. Studies
show that low-maturity systems often lead to parallel work structures, as Al results need
additional verification. Only with increasing technological stability and validation will
there be lasting changes in the division of labour, for example through the delegation of
data-intensive tasks to Al systems (Sendak et al., 2020).

Compatibility with existing IT infrastructure is also highlighted in the literature as a
decisive success factor. A lack of interoperability between Al systems and existing
hospital information systems leads to media discontinuities, increased documentation

122



Trendy a vyzvy rodinného podnikania a nastupnictva X.
Trends and challenges of family business and succession X.

effort and limited usability, which often means that potential efficiency gains cannot be
realized (WHO, 2021). Studies therefore emphasize the importance of early
consideration of technological integration aspects in the implementation of Al (Ethics
and governance of artificial intelligence for health, n.d.).

In addition, recent work indicates that the use of Al-supported systems can have long-
term effects on professional role models and organizational division of labour. Medical
and nursing activities are increasingly shifting from surgical tasks to monitoring,
interpreting and coordinating tasks, which requires new competence requirements and
qualification profiles (Reddy et al., 2020) (Davenport & Kalakota, 2019).

In summary, the current state of research shows that the successful use of Al-supported
systems in medical practice depends less on pure technological performance and more
on technological decisions related to the company level. Despite growing empirical
evidence, there is still a need for systematic analyses that take an integrative view of
technological influencing fac-tors, work processes and the division of labour. This is
where the present article comes in by systematically examining these aspects based on
a theory-driven framework.

2 Research design and methodology

The present work is based on a systematic, theory-driven literature review with a
qualitative-analytical focus. The aim of this methodological approach is to identify,
analyze and synthesize empirical studies that investigate technological factors
influencing the adoption of artificial intelligence at the company level and address their
effects on work processes as well as the organizational division of labour in medical
institutions. Systematic literature reviews are considered a suitable instrument,
especially in interdisciplinary research fields such as Al research in healthcare, to bring
together fragmented empirical evidence in a structured way and to classify it in a theory-
guided manner (Snyder, 2019).

Table 1 summarizes the key characteristics of the studies included in the literature
review, including methodology, measurement tools, samples, research aims, and
theoretical backgrounds.

The adoption model of Khanfar (2025), which conceptualizes the introduction and use
of Al-supported systems as a multi-stage organizational decision-making and
implementation process, serves as an analytical frame of reference. The model
integrates individual, organizational and technological influencing factors and thus
allows a differentiated analysis of adoption mechanisms at different levels. The focus of
this thesis is explicitly on the cluster of firm-level influencing technological factors. This
perspective is chosen because technological decisions at the company level significantly
determine investment decisions, implementation strategies and the degree of
integration of Al systems into existing work and IT structures (Khanfar et al., 2025)
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Table 1
Overview of Included Studies

Qualitative or

No. Study Quantitative Measurement tool Sample Aim of the study Theoretical background
methodology
1  Davenport & Qualitative (conceptual) Narrative literature Healthcare Analyze potential Al applications in Sociotechnical systems

Kalakota (2019) review

2  Reddyetal. Qualitative Conceptual
(2019) framework

development

3  Sendaket al. Qualitative Case study, workflow
(2020) (implementation study) analysis

4  Wolffetal. Qualitative (systematic  Systematic literature
(2020) review) review

5 Khanfaretal.
(2025)

Qualitative (systematic

review) review

Systematic literature

organizations

Healthcare delivery
systems

Large U.S. hospital
system

Healthcare
organizations

Cross-industry
organizations incl.
healthcare

healthcare and implications for theory; Digital

workflows transformation

Examine how Al-enabled healthcare Human—AI collabouration;
reshapes professional roles and care  Sociotechnical perspective

processes

Evaluate real-world integration ofa  Implementation science;

sepsis prediction Al system Sociotechnical systems

theory

Assess the economic impact of Al Health economics;

adoption in healthcare Technology adoption theory

Identify firm-level technological ~ TOE framework; Technology

factors influencing Al adoption adoption theory

Source: own presentation
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The analysis focuses on technological factors such as return on investment, perceived
benefits of Al systems, system maturity, compatibility with existing IT infrastructure,
system reliability and accuracy, costs, and the degree of technology integration. These
factors are described in the literature as central determinants of whether Al systems are
only used as supporting tools or lead to a sustainable reorganization of work processes
and division of labour (Reddy et al., 2020; Sendak et al., 2020).

The literature was searched in international scientific databases, in particular PubMed,
Scopus and Web of Science, as these ensure a high level of coverage of both medical and
organizational and information science research. The search strategy combined
controlled keywords and free text terms such as artificial intelligence, healthcare,
adoption, technology factors, Organization, workflow and task allocation. The search
terms were iteratively adjusted to include both clinical and management-oriented
studies. In addition, reference lists of relevant reviews were used (backward
snowballing) to identify relevant studies that were not covered by the database-
supported search (Booth et al., 2025).

Peer-reviewed empirical studies from the healthcare sector as well as from comparable
knowledge-intensive organizations were included, provided that an explicit reference
was made to the company level and to technological factors influencing Al adoption.
Studies that only examined individual acceptance factors, ethical issues or purely
technical performance aspects without an organizational context were excluded. These
selection criteria serve to ensure a consistent theoretical orientation as well as direct
connection to the higher-level dissertation work.

The evaluation of the identified studies was carried out by means of structured
qualitative content analysis according to (Mayring, n.d.). Relevant text passages were
first inductively openly coded and then deductively assigned to the technological
influencing factors defined in the theoretical framework. In a further step of the analysis,
the identified factors were systematically interpreted about their effects on work
processes and the organizational division of labour. This approach enables a transparent,
rule-driven and at the same time theory-driven condensation of complex empirical
findings and supports the derivation of reliable conclusions for research and practice.

3 Research result

Return on investment (ROI)

The expected return on investment (ROI) is a key decision factor for the adoption of Al-
powered systems at the enterprise level. In the medical context, however, ROl is often
not operationalized exclusively through direct monetary returns, but through indirect
and qualitative indicators such as time savings, reduction of administrative activities,
process acceleration, and improvements in the quality of care (Davenport & Kalakota,
2019). These enhanced ROI concepts consider the specificity of medical organizations,
where efficiency gains are often not directly measurable financially, but have significant
organizational impacts.
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Empirical studies show that organizations prioritize Al applications especially in areas
with high documentation, coordination and administrative effort, such as coding,
scheduling or clinical documentation. The automation of these activities relieves the
burden on medical professionals and enables the reallocation of personnel resources
towards patient-oriented tasks. At the company level, ROl thus acts not only as an
investment criterion, but also as a control instrument for the strategic realignment of
work processes (Wolff et al., 2020).

Advantages of Al systems

The perceived benefits of Al systems include process standardization, error reduction,
improved decision support, and increased transparency of complex data and decision-
making processes. At the enterprise level, these benefits act as key drivers of strategic
decisions to redesign processes and reorganize medical work (Topol, 2018).

Studies show that organizations with clearly defined objectives for the use of Al, such as
in-creasing efficiency, improving quality or reducing variability, achieve significantly
stronger effects on work processes and division of labour than organizations with
selective or experimental implementations (Reddy et al., 2019). Standardized processes
in particular benefit from Al-supported decision support, as they provide consistent
recommendations for action and thus strengthen organizational coordination
mechanisms.

Maturity of the system

The maturity level of an Al system describes its technological stability, validation,
regulatory approval and practicality in everyday clinical practice. Low maturity systems
often lead to parallel work structures, as Al results need to be additionally reviewed and
validated. This increases the workload in the short term and limits organizational effects
(Sendak et al., 2020).

As the system matures, the control and validation effort decreases considerably. As a
result, medical activities are increasingly shifting from operational decision-making to
monitoring, interpreting and coordinating tasks. This shift in the division of labour
represents a central mechanism of organizational transformation through Al (Sendak et
al., 2020) (Jiang et al., 2017).

Compatibility with IT infrastructure

The compatibility of Al systems with existing IT infrastructures is a decisive success factor
for sustainable integration. Lack of interoperability between Al applications and hospital
information systems, electronic patient records or billing systems leads to media
discontinuities, redundant data entry and increased documentation effort (Ethics and
governance of artificial intelligence for health, n.d.).

Empirical findings show that a high level of IT compatibility enables a deeper integration
of Al-supported systems into existing workflows and thus strengthens organizational
effects on efficiency, quality and division of labour. Organizations that embrace
interoperability early achieve significantly higher utilization rates and more sustainable
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process changes (Ethics and governance of artificial intelligence for health, n.d.) (Reddy
et al.,, 2019).

System Reliability and Accuracy

System reliability and diagnostic accuracy significantly influence the degree of task shift
to Al systems. Only with stable, validated and transparent results are organizations
willing to delegate data-intensive and risky tasks to Al (,The Historical Background of
Resort Therapy“, 2018).

High reliability allows for a clear redefinition of professional roles, with healthcare
professionals increasingly taking on coordinating, supervising, and interpreting activities.
In the long term, this will lead to a change in the division of labour and new competence
requirements with-in medical organizations (,The Historical Background of Resort
Therapy”, 2018).

Costs of the Al system

In addition to acquisition costs, the costs of Al systems also include implementation,
maintenance, update and training costs. High costs act as a limiting factor at the
enterprise level and often lead to selective or pilot-like implementations. In such cases,
organizational effects on work processes and division of labour are often limited.

Studies show that organizations with long-term investment strategies and clear scaling
plans achieve significantly more sustainable effects than organizations with short-term
cost focuses (Davenport & Kalakota, 2019).

Technology Integration

The degree of technology integration largely determines whether Al is used as an
isolated tool or as an integral part of organizational processes. A high level of integration
into existing IT and work structures promotes sustainable changes in work processes and
enables new role pro-files such as Al coordinators, digital interface functions or data-
responsible specialist roles (Reddy et al., 2019).

Empirical evidence shows that deeply integrated Al systems have significantly stronger
effects on division of labour and organizational efficiency than stand-alone solutions.
Technology integration is thus proving to be a key factor for the long-term organizational
transformation of medical work.

The results show that the introduction and impact of Al-supported systems in medical
organizations is largely determined by technological influencing factors at the company
level. A key driver is the expected return on investments, which in the healthcare sector
is often not primarily assessed in monetary terms, but via indirect effects such as time
savings, reduction of administrative activities, process acceleration and quality
improvements in care. Accordingly, organizations are prioritizing the use of Al, especially
in areas that require documentation, coordination and administration, which relieves
the burden on medical professionals and allows personnel resources to be used more
for patient-related tasks.
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Table 2
Overview of technological influencing factors

Definition Typical measurement

Factor (company level) approach Impact on work
ROI Economic benefits Cost-benefit analysis ~ Workflow prioritization
Advantage Strategic added value Management surveys Relocation of tasks
System maturity Technological stability The Readiness Scale  Reduction of duplication

of work

IT Compatibility Interoperability Degree of integration Efficient prcesses
Reliability Quiality of results Error rates Delegation of tasks
Costs Total Cost of Ownership TCO analyses Selective use
Technology Integration  Embedding in processes Organizational Analyses New role models

Source: own presentation

In addition, the perceived benefits of Al systems —such as process standardization, error
re-duction, and improved decision support — act as central drivers for strategic decisions
to rede-sign work processes. Organizations with clearly defined objectives for the use of
Al achieve significantly stronger effects on work processes and division of labour than
those with selective or experimental implementations.

Another key factor is the maturity of the Al systems used. While systems with a low
degree of maturity often lead to parallel work structures and increased control effort, a
high level of system maturity enables a sustainable shift in the division of labour. Medical
activities are increasingly shifting from operational decision-making to monitoring,
interpreting and coordinating tasks.

Compatibility with existing IT infrastructure also proves to be crucial for implementation
success. A lack of interoperability leads to media disruptions and additional
documentation effort, while a high level of IT compatibility enables deeper integration
into existing workflows and increases organizational effects on efficiency, quality and
division of labour.

System reliability and accuracy largely determine the degree of task shift to Al systems.
Only with stable and transparent results are organizations willing to delegate data-
intensive and risky tasks to Al, which in the long-term leads to a redefinition of
professional roles and new skill requirements.

Finally, the results show that the cost of Al systems acts as a limiting or enabling factor.
High costs favor selective implementations with limited organizational effects, while
long-term investment strategies and a high degree of technology integration enable
sustainable changes in work processes and division of labour. Overall, the deep
integration of Al into organizational structures is proving to be a key factor for a long-
term transformation of medical work.
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4 Discussion

The aim of this thesis was to analyse the integration of Al-supported systems in medical
practice from a company-level perspective and to investigate its effects on work
processes and division of labour. The results make it clear that technological influencing
factors at the organizational level play a central role in implementation success and are
decisive in determining whether Al systems only achieve incremental efficiency gains or
enable a sustainable transformation of medical work (von Conta et al., 2025).

A central result of the analysis concerns the importance of the return on investments as
a basis for organizational decision-making. The findings show that ROl in healthcare is
understood in an expanded form and, in addition to monetary returns, considers
qualitative effects such as time savings, process acceleration and improvements in the
quality of care. This perspective confirms existing work that indicates that economic
evaluations in the medical context are closely linked to quality and efficiency indicators.
At the same time, it illustrates why Al implementations often start in administrative and
documentation-intensive areas, where efficiency gains are visible in the short term and
organizational risks are comparatively low. In the discussion, however, the question
arises to what extent this strategic focus enables the transition to a deeper
transformation of clinical core processes in the long term or whether it merely optimizes
existing structures without bringing about fundamental changes (von Conta et al., 2025).

In addition, the results show that the perceived benefits of Al systems significantly
influence strategic decisions on process redesign. Process standardization, error
reduction and improved decision support are used as central arguments for the use of
Al at the company level. Organizations with clearly defined objectives achieve
significantly stronger effects on work processes and division of labour than those with
selective implementations. These findings underline the importance of strategically
anchoring Al projects and confirm assumptions of current adoption models, which
understand technological implementations as the result of conscious organizational
decisions.

Another key point of discussion concerns the maturity of the Al systems used. The results
show that systems with a low degree of maturity lead to increased control overhead and
parallel work structures in the short term, which initially limits potential efficiency gains.
Only with in-creasing system maturity will there be a lasting shift in the division of labour,
in which medical activities increasingly take on monitoring, interpreting and coordinating
functions. This development raises fundamental questions about the future role of
medical professions and makes it clear that technological maturity is a prerequisite for
organizational transformation but does not automatically lead to it.

The compatibility of Al systems with existing IT infrastructure is also proving to be a key
success factor. A lack of interoperability leads to media discontinuities, increased
documentation effort and limited usability, which significantly reduces the potential
advantages of Al systems. The results underline that technological integration decisions
must be included in the implementation process at an early stage to achieve sustainable
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effects on work processes and division of labour. These findings are in line with
international recommendations that consider interoperability to be a prerequisite for
the successful use of digital technologies in healthcare.

System reliability and accuracy significantly influence the degree of task shift to Al
systems. Only with stable, validated and transparent results are organizations willing to
delegate data-intensive and risky tasks to Al. These results confirm the assumption that
trust in Al systems is not primarily based on individual acceptance, but on organizational
risk assessment. The associated redefinition of professional roles represents one of the
most profound effects of Al integration and requires new competence profiles as well as
adapted responsibility structures.

Finally, the results make it clear that the costs of Al systems act as a structural framework
factor that significantly influences implementation strategies. High acquisition and
operating costs often lead to selective or pilot-like implementations with limited
organizational effects. In contrast, long-term investment strategies and a high degree of
technology integration enable sustainable changes in work processes and division of
labour. These findings suggest that success-ful Al integration depends less on individual
technology decisions and more on long-term organizational governance and investment
models.

In summary, the discussion shows that the integration of Al-supported systems in
medical practice must be understood as a multidimensional transformation process that
includes techno-logical, organizational and professional aspects in equal measure. The
results extend existing adoption models by focusing on the impact of technological
decisions on work processes and division of labour. For further research, there is a need
for long-term studies that systematically investigate the dynamic interactions between
technological maturity, organizational embeddedness and professional practice. In
practice, the findings imply that Al implementations will only be effective in the long
term if they are strategically planned, technologically integrated and organizationally
supported (Wenderott et al., 2024) (Erdal et al., 2023) (You et al., 2025)

Conclusion

The article concludes that the integration of Al in medical practice only goes beyond
selective efficiency gains if it is consciously understood as a strategic design task at the
company level. Al thus does not unfold its effect in isolation as a technology, but in the
way in which organizations plan and control investments, system selection,
implementation and embed-ding in existing structures.

Central to this is an expanded concept of ROI, which, in addition to direct financial
effects, includes time savings, relief from documentation and coordination tasks, process
quality and improvements in the quality of care. This broader ROl framework explains
why Al is being introduced primarily in areas with high administrative burdens, where it
can contribute to a noticeable redistribution of resources towards patient-oriented
activities.
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At the same time, the results show that the maturity, reliability and IT compatibility of
Al systems are decisive levers for the depth of organizational changes. If systems are still
immature and require additional controls, parallel structures will emerge without
fundamental relief; only with a high level of system stability and seamless integration
into existing IT landscapes does the division of labour shift significantly in the direction
of monitoring, interpreting and coordinating roles.

In addition, cost structure and degree of integration are decisive factors in determining
whether Al remains as an isolated solution in pilot areas or covers the entire
organization. Organizations that pursue long-term investment and scaling strategies,
address interoperability at an early stage, and actively build new role and competence
profiles, for example for data and Al managers, achieve significantly more lasting effects
on processes, division of labour and professional identities.

Overall, the extended conclusion is that the transformation of medical work through Al
de-pends less on the technical performance of individual systems and more on the ability
of organizations to understand technological influencing factors, work processes,
governance and personnel development as a coherent field of design and to control
them coherently.
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SOCIALLY RESPONSIBLE SLOW FOOD TOURISM IN THE DANUBE REGION

The main objective of the SReST project is to promote “slow food” tourism in the
Danube region and enhance the employability of vulnerable groups by providing
solutions that enable the valorisation of agrobiodiversity and gastronomic heritage and
a fair distribution of generated benefits, including the well-being of the host
communities.

By focusing on agro-biodiversity, food heritage and local identity, the goal is to broaden
the socially responsible sustainable tourism offer and promote "slow food" tourism based
on the exploration of gastronomic traditions and the local communities that preserve
them. The project will help enhance local agricultural high-value chains while appreciating
natural and cultural diversity of partner regions.

SReST will develop joint solutions to enhance socio-economic development and promote
alternative models and competitive new tourism products of “slow food” itineraries
grounded in agrobiodiversity and food heritage, tested in different territorial contexts of
pilot regions. These solutions will not be limited to the local level, but will have a wider
impact in the Danube area. Therefore, the success of the project will be based on close
cooperation between partners from different countries and regions. You can learn more
about the project partners here.
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Europe

The ongoing transition to a circular economy is not only a tedious obligation for the manufacturing industry. It also offers an opportunity to
develop innovative sustainable products. The CURIOST project helps small- and medium-sized companies in sectors like mechanics, packaging,
plastics, and construction to harvest the potential benefits. They help selected companies to co-develop tailor-made, innovative, sustainable and
circular product prototypes. The learnings are then aggregated into a universal strategy and action plans to accelerate the green transition in the
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Enhancement of capacities of SMEs, public authorities and academia for digitalisation,
digital era-fit management and achievement of digital well-being.

The digital transformation offers new opportunities for companies but also increases complexity. Especially employees over 55 can suffer from
digital stress or burnout at the workplace. The Digi-B-Well project helps companies to transform and make employees fit for the digital age. The
partners upskill competences of managers, public authorities, and academia to better prevent digital stress and burnout. They develop and test
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Our Solution

PATHS introduces the Life Path Support Service (LPSS) model - a new approach to career
guidance that is local, inclusive, and tailored to the individual.

Instead of one-size-fits-all programs, LPSS offers:

Free, accessible services in small municipalities

Career workshops, camps, and internships rooted in self-awareness
Trained local mentors who provide personal guidance and support
A long-term strategy for sustainable regional development

This model is being piloted in communities across Hungary, Slovakia, Czech Republic, Romania,
Croatia, and Bosnia & Herzegovina - with expert support from Austria and Slovenia.
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What did this project achieve?

This project will:

* Strengthen regions’ ability to deliver smart specialisation in a sustainable way.

* Develop and test new methods to move from the Entrepreneurial Discovery Process to
the Ongoing Discovery Process.

* Improve cooperation between authorities, businesses and researchers.

Enable inclusive decisions and make better use of regional resources.

« Boost innovation capacity and strengthen regional competitiveness.

Create stronger ecosystems and new opportunities that benefit both the economy and

society.
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Project summary

Across Europe, regions face similar challenges. How can we build innovation systems that
endure - systems that meet today’s needs while paving the way for a sustainable future,
economically, socially, and environmentally?

This project helps regional authorities and agencies strengthen long-term cooperation
around smart specialisation.

Through practical frameworks and tools, it supports regions in creating strong, inclusive
networks with lasting commitment from key actors.

The project builds on engagement through the Entrepreneurial Discovery Process and
other participatory methods. This ensures that collaboration is rooted in real regional
needs and ambitions.

Who we are

Persist brings together nine partners from across Europe - regions, universities, and
development agencies working together for smarter, more sustainable regional growth.

¢ Region Jonkdping County (Sweden)

o Podkarpackie Region (Poland)

¢ Regional Development Agency of Khmelnytskyi oblast (Ukraine)
¢ University of Economics in Bratislava (Slovakia)

o Usti Region (Czech Republic)

e Regional Management Northern Hessen (Germany)

e University of Groningen (Netherlands)

e Business Innovation Center of Cartagena (Spain)

e Udhétim i Liré (Albania)

Together, we share knowledge, test new ideas, and build long-term cooperation to strengthen
smart specialisation across Europe.
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Project summary

Youth involvement is essential in all policy areas that affect their lives, as highlighted in the
EU Youth Strategy 2019-2027. The project aims to develop mechanisms and instruments
tailored to young people’s needs, supporting the strengthening of their voice in decision-
making, promoting effective use of resources, and fostering cross-sector collaboration.

The project’s innovative character stems both from its topic and the partnership
structure. The topic is highly relevant, as the gap between urban strategies and youth
interests remains visible in the targeted regions. The partnership unites territories with
contrasting demographic realities: some face low birth rates and an ageing population,
while others stand out for having a large youth population, which is uncommon in many
European areas.

The overall objective is to improve policies that enable active youth participation in
community life and decision-making processes. The project seeks to create an environment
where young people feel valued, empowered, and motivated to contribute to societal
progress and development.

This objective will be achieved by:

e Removing barriers and administrative blockages that prevent young people from
feeling appreciated;

e Encouraging them to remain in or return to their birthplaces and engage actively in
their communities;

e Engaging key stakeholders (public institutions, NGOs, education, and private sector);

* Transferring knowledge and good practices from advanced regions to those with fewer
youth-oriented solutions;

¢ Developing tools and mechanisms based on the gathered experiences;
e Promoting social inclusion, with a focus on young emigrants and the youth diaspora.

The project will be implemented within the framework of territorial cooperation among
partner regions, through the exchange of good practices and experiences on youth
participation.






