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FACTORS INFLUENCING TECHNOLOGY IMPLEMENTATION IN
ENTERPRISES: A MULTILEVEL PERSPECTIVE ON INDIVIDUAL,
ORGANIZATIONAL, AND MANAGERIAL DETERMINANTS

Federico Banda

Abstract

The implementation of digital technologies and artificial intelligence is one of the key
prerequisites for the competitiveness and long-term sustainability of enterprises.
Despite increasing investments, however, many organizations fail to transform
technological potential into real operational and economic benefits. This article focuses
on a systematic analysis of factors influencing the implementation of technologies in
enterprises from a multilevel perspective that integrates individual, organizational and
managerial determinants. Based on the synthesis of existing empirical and conceptual
studies, key technological characteristics, organizational conditions and managerial
mechanisms that shape the success of technological implementation in various sectors
are identified. Special attention is paid to the methods of measuring these factors, the
methodological approaches used and the theoretical anchoring of research. The article
points out the importance of factors such as system and task complexity, trust in
technology, privacy and security, innovation culture, resistance to change, availability of
qualified experts, education, managerial skills and support from top management. It also
identifies significant research gaps, notably the lack of longitudinal studies, the weak link
between implementation factors and economic outcomes, and limited knowledge of the
Central and Eastern European context. The paper thus creates an integrated analytical
framework that can serve as a starting point for further empirical research in the field of
digital transformation of enterprises.

JEL classification: M15, L21, 033
Keywords: Digital transformation; Technology implementation;, Measurement tools;
Organizational factors; Individual factors; Managerial capabilities

Introduction

The implementation of digital technologies has become a critical prerequisite for
maintaining competitiveness, operational efficiency, and long-term sustainability of
enterprises across industries. Despite significant investments in digital solutions, many
organizations fail to achieve the expected benefits from technology adoption. Prior
research suggests that technological success is not determined solely by the quality of
the technology itself, but rather by a complex interaction of individual, organizational,
and managerial factors.

This scientific article aims to analyze and critically evaluate multilevel factors influencing
technology implementation in enterprises, based on structured measurement tables
capturing individual-level, firm-level, and managerial determinants. The article
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contributes to the literature by systematizing these factors into coherent analytical
dimensions, identifying research gaps and underexplored relationships, and critically
assessing the adequacy of measurement tools used to operationalize these constructs.

1 Current State of the Solved Problem at Home and Abroad

The international literature on technology implementation and digital transformation
emphasizes socio-technical perspectives that highlight the interaction between users
and the organizational context. At the individual level, three key models have been
widely applied in the literature:

1. Technology Acceptance Model (TAM): This model assumes that technology
acceptance is mainly determined by two factors: perceived usefulness and
perceived ease of use. In the context of resources, it is directly correlated with
system complexity, where high mastery negatively affects employees’ willingness
to use.

2. Unified Theory of Technology Acceptance and Use (UTAUT): This more
comprehensive model integrates elements from multiple theories and identifies
four key determinants: expected performance, expected effort, social influence,
and facilitating conditions. In our framework, these conditions are reflected in
the need for educational resources and training, and in the importance of
collaboration and communication within the team.

3. Task-Technology Fit (TTF): Unlike attitude-based models, TTF must meet all
requirements to be effective. This concept is directly identified in the sources as
task-technology fit and is closely related to task complexity.

Despite their popularity, these models are often criticized for their limited explanatory
power in complex organizational environments. Individual adjustment alone is not
enough if it is not supported by systemic factors such as managerial skills (managerial
skills) and clarity of roles and responsibilities (clarity of roles and responsibilities).

At the organizational level, research is increasingly focusing on:

¢ Innovation culture (Innovation culture): The ability of the company to absorb
new ideas and support creativity.

e Resistance to change (Resistance to change): Psychological barriers of
employees that must be overcome through support from top management.

e Availability of resources: The presence of qualified experts and the technical
support for the implementation of technologies themselves (technology
implementation).

Current studies regularly argue in favor of multilevel frameworks (multilevel
frameworks). These integrate individual behaviors, such as trust in (Trust in technology)
and perceptions of privacy and security (Privacy and security), with organizational
structures and processes for effective operations (Effective Operations). Only such a
holistic approach allows us to understand how managerial decision-making processes
drive technology adoption in practice.
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In the context of Central and Eastern Europe (CEE), including Slovakia, empirical research
on technology implementation remains fragmented and largely descriptive. Current
studies in this region are often limited to monitoring adoption rates, while neglecting
deeper analysis of implementation quality, technological maturity, or performance in the
post-adoption phase. Integrative measurement frameworks are lacking that would allow
not only comparisons between individual studies, but also the necessary longitudinal
analysis of the development of digital transformation over time.

To move forward in this area, it is crucial to integrate into research complex factors that
directly affect the success of transformation at multiple levels:

e Organizational support and management: Research in the CEE region must begin
to accurately measure the impact of top management support and managerial
capabilities on the dynamics of innovation processes. Without a clearly defined
clarity of roles and responsibilities within the organizational structure,
implementation remains only a formal act with no impact on operational
effectiveness.

e Individual psychology and trust: Descriptive studies often ignore internal barriers
of employees. It is necessary to examine the correlations between trust in
technology and perceptions of privacy and security, which in our socio-cultural
space play a significant role in shaping attitudes towards innovations.

e Overcoming resistance through education: Instead of simply stating the existence
of resistance to change, scientific interest should focus on how targeted
educational resources and training and the presence of skilled experts change
the perception of the system complexity of technologies.

e Technical-process fit: A critical point that is absent in Slovak research is the
measurement of task-technology fit with respect to the specific complexity of
tasks in local enterprises. Effective technology implementation occurs only when
the tool is in symbiosis with the needs of the worker, not when it is imposed on
him from above.

Connecting these factors into a unified analytical model would allow the Slovak scientific
community to move from describing “what is happening” to understanding “why and
with what result” the digital transformation is being implemented in the region. This
would create space for the development of an innovation culture based on data and
effective collaboration and communication across all levels of the company.

2 Research design and methodology

The research design of this article is based on a systematic synthesis of existing scientific
knowledge on factors influencing the implementation of digital technologies and
artificial intelligence in the organizational environment. The study has the character of
conceptual-analytical research, the aim of which is not primarily to test hypotheses, but
to critically analyze, compare and systematize existing empirical findings across different
methodological approaches, sectors and geographical contexts.
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The basic analytical tool of the research is thematically structured tables that summarize
selected studies according to uniform criteria: methodology used, measurement tools,
characteristics of the research sample, study objective and theoretical foundations.
These tables cover factors at the individual level (e.g. system complexity, trust in
technology, privacy and security), at the task and process level (task complexity, task—
technology fit, efficient operations), as well as at the organizational and managerial level
(clarity of roles and responsibilities, culture of innovation, resistance to change,
education and training, availability of experts, managerial skills, top management
support and technology implementation itself).

The selection of studies reflects the methodological diversity of current research and
includes qualitative, quantitative and mixed research designs. Particular attention is paid
to the measurement tools used, such as questionnaire scales, structural equation
modeling, Delphi technique, case studies, systematic literature reviews and expert
assessments. The analysis is complemented by an assessment of the theoretical
anchoring of individual studies, especially in relation to frameworks such as the
Technology Acceptance Model, Technology—Organization—Environment framework,
Unified Theory of Acceptance and Use of Technology, Diffusion of Innovations and
sociotechnical approaches.

The result of this research design is an integrated overview of the determinants of
technological implementation, which allows us to identify relationships between
individual levels of analysis, point out shortcomings of existing research, and formulate
directions for further empirical investigation.

3 Research results and discussion

In this chapter, we focus on technological factors influencing the adaptation and use of
digital technologies at the individual level (Individual-Level Influencing Technological
Factors), as well as on factors acting at the firm and individual level (Firm-level and
Individual-level Influencing Factors). The aim of the chapter is to systematically
summarize and compare the scientific findings to date in both areas, with an emphasis
on how technological characteristics, organizational conditions and individual attributes
shape the behavior of actors in the process of digital transformation.

Based on a review of the existing literature, we analyze the approaches of individual
authors, the research methods used, the characteristics of the research samples and the
main empirical findings. Special attention is paid to identifying common patterns,
differences in approaches and contextual specificities of the studies examined. At the
same time, we point out existing gaps in research, especially in the area of the
connection of individual and organizational factors, insufficiently researched contexts
and limitations of methodological approaches, which represent a space for further
scientific investigation.
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3.1 System complexity

Within the Individual-Level Influencing Technological Factors, the studies analyzed in the
table number 1 focus significantly on system complexity as a key determinant of the
perception and adoption of artificial intelligence and advanced digital technologies by
individuals. From a methodological point of view, quantitative research approaches
prevail in this area, which dominate especially in empirical studies conducted after 2021.
The authors most often use questionnaire surveys based on Likert scales (5- or 7-point),
while data collection is often carried out through web surveys. Advanced statistical
methods such as Confirmatory Factor Analysis (CFA) and Structural Equation Modeling
(SEM), including tools such as AMOS, SmartPLS or SPSS, are repeatedly used to analyze
the data. These methods allow testing complex relationships between technological
characteristics of the system (e.g. complexity, compatibility, perceived difficulty of use)
and individual attitudes, intention to use or level of acceptance of the technology.

In terms of research samples, studies work predominantly with managers, IT
professionals and employees in organisations, with samples often being context-specific
— for example, construction, hospitality, healthcare or the public sector. Sample sizes
range from a few dozen respondents in qualitative case studies to hundreds or more
than a thousand respondents in international quantitative research. Geographically, the
studies are mainly concentrated on developing and rapidly digitising economies (China,
Vietnam, India, Middle East), with the European context only marginally represented.
Qualitative studies, although less numerous, use semi-structured interviews and case
studies, which provide deeper insights into how individuals perceive the complexity of
Al systems, in particular in terms of their comprehensibility, transparency and demands
for new skills.

In terms of theoretical anchoring, the authors most often draw on the frameworks of
TAM, TOE, UTAUT and their combinations, where system complexity is operationalized
as the perceived difficulty of the system, technical sophistication or the degree of
cognitive load on the user. Nevertheless, it turns out that system complexity is often
understood relatively narrowly, mainly as a technical property, without a deeper
distinction between objective technological complexity and subjective perception of
complexity at the individual level.

In terms of gaps for further research, the table points to several significant areas. First,
there is a lack of longitudinal studies that would examine how the perception of system
complexity changes over time with increasing user experience. Second, only limited
attention is paid to the interaction of system complexity with individual characteristics
such as digital skills, cognitive style, age or professional experience. Third, the research
is largely based on self-observation data, which opens up space for experimental or
mixed-methods approaches combining questionnaires with behavioral observation or
analysis of real user data. Finally, a significant gap remains the insufficient examination
of the European and especially Central European context, where institutional and
cultural factors can fundamentally influence how individuals perceive the complexity of
digital systems and how this complexity affects their willingness to accept and use
technologies.
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Table 1

System Complexity
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Source: custom processing

3.2 Privacy and security

In the area of Privacy and Security as significant individual and organizational factors
influencing the adoption of advanced digital technologies and artificial intelligence
systems, the analyzed studies present a methodologically and thematically differentiated
research stream. As can be seen from the table, qualitative research approaches are
dominant, which allow for detailed capture of complex concerns related to personal data
protection, cybersecurity, accountability and trust in Al systems. The authors often use
case studies, semi-structured interviews and thematic analysis, focusing on the
experiences of experts, managers and policymakers operating in the public sector,
infrastructure, healthcare or smart cities. This approach reflects the fact that privacy and
security issues are closely linked to regulatory frameworks, institutional context and
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sector specificities, which can only be captured to a limited extent through standardized
questionnaires.

From a methodological perspective, quantitative studies in this area are less common,
focusing mainly on the development and validation of measurement tools or on specific
clinical or technical applications. The tools used include standardized scales, expert
assessments and multi-criteria decision-making methods, such as DEMATEL, which allow
the identification of causal relationships between security, organizational and
technological risks. In these cases, the samples are either relatively small and expert, or
they are specifically defined groups of respondents, which increases the internal validity
of the results, but also limits their broader generalizability.

From a theoretical perspective, the studies draw mainly on socio-technical approaches,
technological acceptance models and risk management frameworks, with privacy and
security issues often conceptualized as barriers to adoption or as critical conditions for
trust in Al systems. The economic dimension of these factors is reflected in discussions
about transaction costs, compliance costs, reputational risks and potential losses
resulting from security breaches or data leaks. At the same time, several studies show
that insufficiently addressing privacy and security issues can significantly reduce the
return on investment in digital technologies and slow down their wider implementation
at the level of organizations and entire industries.

alitativ
Study (@ € or Measurement tool Sample Aim of the study Theoretical background
C ofthe main b
Case study, 24 semi Identify challenges of collaboration in Al adoption between " "
2 (i it the public administration sector (social, economic,
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Source: custom processing

In terms of gaps in existing research, it is clear that the area of privacy and security is still
studied in a fragmented manner, often isolated from other technological and individual
factors. In particular, integrated quantitative models that would systematically link
privacy and security concerns with economic indicators such as productivity, process
efficiency or willingness to invest in Al solutions are lacking. Another significant gap is
the lack of comparative studies across sectors and regions, especially in the European
context, where the regulatory environment (e.g. GDPR, Al Act) fundamentally influences
the economic decision-making of organizations. This opens up space for future research
for economically oriented, empirically robust, and longitudinal studies that could

10
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quantify the costs and benefits of different approaches to privacy and security and better
explain their role in the sustainable digital transformation of businesses.

3.3 Trust in technology

The Trust in Technology table shows that trust in technological systems is a key individual
factor influencing the adoption and effective use of artificial intelligence, and is being
studied in a strongly interdisciplinary context. From a methodological perspective, this
field is dominated by qualitative and mixed-methods approaches that allow us to capture
the complex nature of trust as a socio-psychological and technological construct.
Qualitative studies most often use case studies, semi-structured interviews, expert
analyses and thematic or cognitive analysis, focusing on identifying barriers and
mechanisms for building trust in the context of specific Al applications, such as the public
sector, agriculture, education or collaborative robotics. The measurement tools used
reflect the effort to operationalize trust as a multidimensional concept. In addition to
descriptive and exploratory analytical approaches, psychometric scales measuring trust,
safety, perceived risk and acceptance of technology are mainly used, often combined
with behavioral analysis of human-technology interaction or with data generated
through learning analytics platforms. Mixed-methods designs allow users to connect
subjective assessments with their real behavior when working with Al systems, thereby
increasing the explanatory power of the results and their relevance for economic
decision-making in organizations.

In terms of research samples, the analyzed studies focus mainly on expert and
professional groups, such as researchers, educators, technicians, farmers, public
administration workers or specialists in the field of robotics. The samples are often
relatively small and sector-specific, which points to the authors' effort to examine trust
in technology in real application contexts, where it has a fundamental impact on work
procedures, decision-making processes and performance. From an economic
perspective, however, this specialization is also a limitation, as it limits the possibilities
of generalizing the results across industries and types of organizations.

The theoretical foundations of the studies connect technology adoption models,
psychological theories of trust and socio-technical approaches, with trust in technology
conceptualized as a mediating mechanism between technological characteristics of a
system (e.g. transparency, reliability, explainability) and individuals’ willingness to use
the technology. From an economic perspective, trust appears to be a critical factor in
reducing transaction costs, as it influences the degree of control, the need for additional
safeguards and the willingness to delegate decision-making to technological systems.
Insufficient trust can lead to underutilization of the technological potential of Al, thereby
reducing the return on investment and the overall effectiveness of digital solutions.

Regarding gaps in further research, the table points to the need for more systematic
qguantitative modeling of trust in technology and its economic consequences. In
particular, studies linking trust in technology to measurable outcomes such as work
productivity, decision-making quality, or organizational performance are lacking. The
dynamics of trust over time, especially as users gain experience with Al systems, are also
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understudied. This opens up opportunities for longitudinal and comparative studies, as
well as for integrating trust into broader economic and organizational models of digital

transformation.
Table 3
Trust in technology
Study Q"‘""::h‘;ﬁ:;"""" Measurement tool Sample Aim of the study Theoretical background
Categorization of the main barriers to Al
24 participants (university, two Identify of inAl ion in the public

Campion ef al.

(2022) Qualitative

Case study, 24 semi-structured
interviews, coding and thematic
analysis

regional governments; top
management, middle management,
analysts)

adoption between a university and two
public boards, analyze organizational
routines to overcome them

sector (social, economic, technological, data,
organizational, ethical, political); use of the
concepts of interorganizational routines, data
governance, GDPR

Kalyanaraman et

al. (2022) Qualitative

Descriptive analysis of institute
activities and expert insights

\Vyskumnici, farmari, pracovnici v
polnohospodarstve, pripadové
oblasti v Specializovanej rastlinnej
vyrobe

Advance the use of artificial intelligence in
decision support and workforce efficiency in
specialty agriculture

5 — s and
emphasis on Al to solve challenges (water,
climate, labor), ethical and responsible
innovations in AgriTech

Qualitative + quantitative
methodology (mix of methods
including data analysis, Al
learning and evaluation)

Nazaretsky ef al.
(2022)

Learning analytics platform, Al
models for trustworthiness
assessment, data mining and
behavioral analysis

User educational platform providers,
students and teachers involved in e-
learning

Explore the integration of Al and learning
analytics to build trusted education systems
and more effective learning

Tedria dévery v technolégiu, analyza

ého spravania v e-l ing prostredi
a aplikacia Al na vzdelavanie; interdisciplinarmy
pristup kombinujtci pedagogiku a informatiku

Mix of qualitative and
quantitative methodology,

Psychometric scales assessing
attitude, trust and safety,

Experts, technicians and agricultural
workers evaluating the use of cobots

To explore the technical, social, safety and
ethical aspects of introducing cobots into

Interdisciplinary connection of robotics, Al,
occupational safety, psychology and societal

Brohler al. (2019) behavioral analysis) and

trust, safety and
effectiveness, behavioral

( , case
studies)

of i video
analysis, analytical software

Robotics specialists and agricultural
workers for pilot testing of human-
robot collaboration

. s e
Lottt () el sl el 3 . . in real: Ad ios (numbers not practice, ingtrustand | impacts; emphasis on safety and trust in HRC —
and analysis, h bot Lo -
. specified) acceptance of the technology human-robot collaboration
scales analysis
Combined i i ires for

To explore the impact of and

technical factors on the effectiveness and
adoption of collaborative robotics in
agriculture

Ani isciplinary
robotics, cognitive psychology, and Al, with an
emphasis on improving collaboration between
humans and robots in practical environments.

Source: custom processing
3.4 Task-technology fit

The table focused on task-technology fit shows that the degree of correspondence
between technological characteristics and job requirements is one of the decisive
mechanisms influencing the adoption and effective use of digital technologies and
artificial intelligence. From a methodological point of view, quantitative research
approaches clearly prevail in this area, which are often supplemented with elements of
mixed methodology in order to capture complex interactions between humans,
technology and the work environment. The most commonly used tools are
guestionnaire surveys based on five- or seven-point Likert scales, psychometric
measurements focused on perceived usefulness, safety and trust, as well as advanced
analytical techniques, in particular confirmatory factor analysis and structural equation
modeling. In some studies, these tools are extended to include behavioral analysis of
human-technology interaction, video recordings or expert assessments, which allows for
a more accurate assessment of the real correspondence of technology with the tasks
performed.

The research samples in the analyzed studies are predominantly oriented towards
professional groups operating in sectors with a high degree of technology intensity,
especially in construction, logistics, hospitality, healthcare and industrial production. The
sample sizes range from a few dozen experts in specialized applications to large
international sets including hundreds to thousands of respondents. Geographically, the
research is concentrated mainly in Asian countries and in international comparisons,
while the European context is represented to a lesser extent. This trend indicates a
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growing interest in investigating task-technology fit in environments where digital
technologies are rapidly penetrating everyday work processes and fundamentally
changing the nature of work.

In terms of study objectives, the research focuses primarily on identifying technological,
organizational and environmental factors that influence the degree of fit between
technology and work tasks, as well as on examining its consequences for occupational
safety, productivity, quality of decision-making and innovative behavior of users.
Theoretical foundations are most often based on a combination of technology
acceptance models, the technology-organization-environment framework and the
concept of task-technology fit, with some studies further extending these approaches to
theories of innovation diffusion, digital transformation or sustainability. From an
economic perspective, task-technology fit is understood as a factor that directly affects
the efficiency of using technology investments, as a mismatch between technology and
work tasks leads to higher adaptation costs, lower productivity and increased

operational risks.

Table 4
Task-technology fit

‘Qualitative or Quantitative

Study oy

Measurement tool

Sample

Aim of the study

‘Theoretical background

Leigh ef al. (2022) Combined methodology

Psychometric questionnaires
assessing attitude, trust and
security; behavioral analysis of
interactions; video recordings

Warehouse workers; robotics experts;
collaborative robot users

To explore factors influencing effective human-|
robot collaboration in warehouses, increasing
safety and productivity

Interdisciplinary framework integrating robotics, cognitive
and safety;
emphasis on implementing cobots in real work

environments

Questionnaire (25 questions,

Construction company workers in Korea

Preskumat faktory ovplyviiujice Gmysel
- a sciuAl Sgifv

other clinimetric scales

infarction, hospitalized in 2017-2018

symptoms of posterior infarction

Adoption Model TAM + Technology-
Na et al. (2022) Quantitative Likert scale 1-5), expert (241 respondents; 167 men, 74 women; AR ] P s o
lidati d N detailed in the articl firmach, vplyv rznych O (TOE)
validation age and experience detailed in the article) {faktorov pods maodela TAM a TOE
Web-based 3 7 it Identify effects of technol 1, (TOE)
/eb-based survey; 7-poin entify effects of technological, includes constructs for technological (relative advantage,
Likert scale; Confirmatory 1077 hotel managers in 11 countries organizational, and environmental (TOE) L
N - " N compatibility, complexity, perceived cost), organizational
Pizam et al. (2022) Quantitative Factor Analysis (CFA), (Brazil, Canada, Greece, India, Israel, factors, and moderating effect of . N
X . © X i A (top management support, organizational readiness),
Structural Equation Modeling | Japan, Romania, Spain, Turkey, UK, USA) [innovativeness on managers' intention to adopt| " N
environmental (competitive pressure) factors;
(SEM) robotic technologies
innovativeness as moderator
Analysis of factors i ing the Model (TAM),
X Web survey, 7-point Likert X X of Al ies in the ion sector, rganizati (TOE)
Regona et al. (2022) Combined methodology scale, CFA, SEM, SLR 241 construction workers in Korea e R of Al Concepts of innovation and technology
adoption in construction adoption in construction
8 Comparison with the National Institutes of Health Stroke
- Adam's Scale of Posterior 126 patients with posterior cerebral To develop and validate a reliable and Scale (NIHSS), assessment in accordance with the
Ghandour (2021) Quantitative Stroke (ASPOS), NIHSS and repeatable clinimetric tool for assessing

clinical scale, psychometric analyses, reliability and
construct/predictive accuracy of the instrument

Mix of qualitative and quantitative
methodology, includes analysis of
open-ended questions and
psychometric scales

Kopp et al. (2021)

Psychometric scales assessing|
attitude, trust and safety,
questionnaires, behavioral
analysis, human-robot
interaction analysis

Experts, technicians and agricultural
workers evaluating the use of cobots in real}
world scenarios (numbers not specified)

To explore the technical, social, safety and
ethical aspects of introducing cobots into
agricultural practice, assessing trust and

acceptance of the technology

Interdisciplinary connection of robotics, Al, occupational
safety, psychology and societal impacts; emphasis on
safety and trust in HRC - human-robot collaboration

Standardized tools (ISO
14040-14044) — life cycle
analysis: inventory, impact
assessment, interpretation

18 practitioners from Chinese construction
companies and technology firms

The aim is to analyze the sustainability of
resource renewal throughout the life cycle of
products/services according to ISO standards

1SO 14040-14044 methodological basis, LCA framework

Closed questionnaire based on

c

Likert
scale; questions on technology
use, perception and adoption
strategies; Google form,
distribution via social networks

ion workers in Malaysia, random
sample, not restricted by profession or
experience, sample size >30 according to
CLT (exact number not in cited sections)

To determine the readiness of the

sector for digital transformation, identify the
level of adoption and perception of digital
technologies

from the field of digital

transformation; use of a deductive approach, supporting

the framework with questions about usage, strategy and
project performance

Yanger al. (2021), Quantitative
Delgado ef al. (2019)| Quantitative
Pan and Pan (2020) Quantitative

Questionnaire (closed-ended
items, Likert scale,
constructed from previous
literature, piloted on 10
experts; structured questions
on determinants from the TOE

framework)

94 typical construction contractors in Hong]
Kong (CEOs, directors, senior

To examine the critical determinants of
construction robot adoption at the
leveland iri

validate a
model of determinants in construction firms

TOE (
also inspired by Diffusion of Innovations (DOI) theory

Source: custom processing

From the perspective of further research, the table points to several significant gaps. In
particular, longitudinal studies are lacking that would monitor how task-technology fit
develops over time along with changes in work processes and increasing user
experience. The interaction between individual worker characteristics and technological
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properties of systems also remains insufficiently explored, especially in the context of
automation and human cooperation with autonomous technologies. Further research
should also focus on systematically linking task-technology fit with economic indicators
of organizational performance, such as productivity, return on investment, and
sustainability of digital transformation, to better understand its strategic importance in
the corporate environment.

3.5 Clarity of roles and responsibilities

Within the group of firm-level and individual-level influencing factors, the table focused
on clarity of roles and responsibilities focuses on one of the key organizational
mechanisms that significantly affects the adoption and effective use of digital
technologies and artificial intelligence. An overview of the included studies shows that a
clear definition of roles, responsibilities and decision-making powers is an important
prerequisite not only for the technical implementation of Al systems, but also for their
acceptance by employees and managers.

From a methodological point of view, this area is characterized by a significant
predominance of combined and qualitative research approaches, which are in some
cases supplemented by quantitative experimental or questionnaire designs. The authors
often use case studies, semi-structured interviews, thematic analysis and analysis of
organizational documents, which allows for a detailed capture of the processes of
redefinition of work roles in the environment of digitalization and automation.
Quantitative studies rely mainly on structured questionnaires with Likert scales,
experimental designs and correlation analyses, while standard statistical tools, including
regression, correlation and mediation analysis, are used for data processing.

The measurement tools used mainly focus on assessing the perceived clarity of roles,
responsibilities, job expectations and decision-making powers, often in combination
with variables such as trust in technology, workload, safety, employee satisfaction or
quality of decision-making. In some studies, these tools are extended to include
behavioral experiments or simulated tasks with Al agents, which allow analyzing the
impact of role clarity on cognitive processes, human-technology collaboration and
managerial decision-making in a controlled environment. This approach is particularly
relevant from an economic point of view, as it allows identifying the mechanisms through
which organizational ambiguity generates additional coordination and transaction costs.

The research samples are predominantly composed of managers, employees and
experts working in various sectors, including public administration, construction, energy,
telecommunications, libraries and research institutions. The sample sizes range from
smaller qualitative sets to larger quantitative samples including tens to hundreds of
respondents, with the studies being conducted in different national and cultural
contexts. This diversity points to the universal importance of clarity of roles and
responsibilities across sectors, but also complicates direct comparison of results
between studies.

14



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

From a theoretical perspective, the research is based on interdisciplinary frameworks
including theories of organizational design, project management, technology
acceptance and organizational behavior. In these approaches, role clarity is understood
as a key factor in reducing uncertainty, improving coordination and supporting
responsible use of technology. From an economic perspective, this factor is mainly
reflected in the reduction of costs associated with unclear decision-making, conflicts of
competence and duplication of activities, thereby contributing to higher efficiency of Al
implementation and better use of human capital.

From the perspective of further research, the table points to the need for more
systematic quantification of the economic impacts of clarity of roles and responsibilities
in digitally transformed organizations. In particular, longitudinal studies are lacking that
would monitor how clarity of roles develops over time in response to the introduction
of Al systems and how it affects the performance of teams and organizations. Similarly,
the interaction between clarity of roles and responsibilities and other organizational
factors, such as organizational culture, leadership or level of automation, is insufficiently
examined, which represents a significant area for further empirical research.

Table 5
Clarity of roles and responsibilities

Study tool Sample Aim of the study Theoretical background
Identify and structure key factorsi
Web-based interactive tool based on a Small and medium-sized enterprises :r':‘;ﬁ::e structure keylactors in Technology theorywith a focus on the
t thratingscales and a set of SMES)in G -3 .5 peci bots;
Baumgartner eral. (2022) Combined methodology questionnaire with rating scalesanda set of six _ { (SMEs)in Germany - 3companies, 5 | ;oratiye robots) and developatool ol ropotsia
factors (e.g. safety, approach to human factorsin HRI; emphasis on safety,
assess and improve acceptance in
company culture) employees cultural and workchanges
companies
Categorization ofthe main barriers to Al
two y inAl P, :
. Case study, 24 semi-structured interviews, codin regional governments; toj adoption between a university and two . . o
Campion e al. (2022) Qualitative = ) a g ‘ o i e (social, economic, technological, data, organizational,
andthematic analysis middle public boards, :
: ethical, political); use ofthe concepts of
analysts) routinesto overcome them = 5
routine: GDPR
dentify the human and
25 experts (railways, robotics, " ’ hnical h,
Golightly et al. (2022) Qualitative (semi-structured interviews) Interviews, thematic analysis experts (raitways, robotics, challenges of implementing robotic approdc
infrastructure, automation) theory
7 o examine the impact i i models of healthi
Construction workers, sample size | 1° X2mine the impac - " ofhealthin
Paluch er al. (2022) Q N the health and well-being of legislative
unknownin o . ;
alth status professions
i f vari T l he change: ived i f Al
. ) Semi-structured interviewswith project leaders, | © CrMan organizations of various o explore the cf eivedby | Th onata oA,
) Qualitative methodology (case studies, 41 d sectors (f inthe and approach, newtasks,
von Richthofen er al. (2022) ! Y managers, developers and experts, analysis of petor : '
semi-structured interviews) R telecommunications, energy, the factors supporting the successful | roles and skills,with emphasis on managerial support
M libraries, etc.) development of Al systems and participation
To explore how managers perceive Al and
Managers from multiple countries, 5 LA Study of Alin financial services marketing, theoretical
Q Structured urveys of - ’ ) its applicationin financial services
Mogaji and Nguyen (2021) o criiews andaiestionnatre s specific size not detailedin online eation i’ frameworks on technology adoption and managerial
qualitative research managers inbankingand financial services marketing, including challenges and o oayacop
sources o decision-making
opportunities
Questionnaire to project managers; Clarity about Toassesswhether clarity of manager roles | Draws on organizational role clarity and project
Index (CRI) + project t tvs. functional ,
Sbragia (1984) Quantitative (correlational field study) projec (project vs. functional manager) is theory.
criteria (technical, cost, schedule, client large Brazilian researchinstitution f definition affect inamatrix
satisfaction) R&D projectsin matrix structures organisational context
To examine how collaboration with LLM-
96 human participants collaborating [ 1* " TR POM SR O AT Draws on Organizational Role Theory, Transactional
: Q i c Likert-scale |with LLM-based Al agentsinsimulated| D294 26
Lietal. (2025) e ) e henaviora e : 4 " cognition, bias, trust, task performance and o e s ot conone 5
bject design) Al agent: planning, 5 3 - mediation behaviour
rsuasion, decision-maki S research
pes > = risks and opportunities
To examine the relationships between
el administored strctured questionnaires interpersonal needs, role stress, role clarity| Draws on Organizational Role Theory, Transactional
Selvakumar & Quantitative (cross-sectionalsurvey) | validated scales (IPNI, RSQ, RCQ, Loco Inventory); 1 and d diat Modal ofStress, locus of control frameworks and
Nagasubramaniyan (2025) o - RSQ, REQ, ™I | organizationsin Tamil Nadu, India | effects of role clarity on| mediation behaviour

lation & mediati lysis (SPSS)
correlation &mediation analyais (SPS5) the relationship between interpersonal research

needs and role stress

Source: custom processing
3.6 Innovation culture

The table focused on innovation culture highlights the importance of an innovation-
oriented organizational culture as one of the key firm-level factors influencing the
readiness of organizations to adopt digital technologies and artificial intelligence. The
analyzed studies approach innovation culture as a set of values, norms, attitudes and
management practices that shape the ability of an organization to adopt technological
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changes, experiment with new solutions and systematically transform existing
processes.

From a methodological point of view, the table highlights a balanced representation of
qualitative and quantitative research approaches. Qualitative studies mainly use semi-
structured interviews, document analysis and conceptual or methodological approaches
that allow for a deeper understanding of innovation culture in specific institutional and
sectoral contexts, especially in public administration. Quantitative research relies on
large-scale questionnaire surveys conducted through online platforms, uses structured
questionnaires with Likert scales and is aimed at measuring the readiness of
organizations to adopt Al and digital technologies. These approaches allow identifying
statistically significant relationships between elements of innovation culture and the
level of technological readiness of organizations.

The measurement tools used focus on assessing dimensions such as openness to change,
support for innovation by management, willingness to experiment, tolerance for failure
and the ability to learn from previous experiences. In some cases, these are standardized
tools, while other studies work with their own conceptual frameworks or adapt existing
theoretical models of digital transformation. From an economic perspective, these tools
allow analyzing how innovation culture affects resource allocation, technology
investment decisions and the ability of organizations to generate public or business value
through innovation.

The research samples mainly include employees and managers of public institutions, as
well as workers in the construction sector, with sample sizes ranging from smaller expert
groups to large international samples including hundreds of respondents from several
European Union countries. This approach allows for a comparative assessment of the
level of innovation culture in different organizational and national contexts, but also
points out the differences between the public and private sectors in terms of
motivations, regulatory constraints and innovation incentives.

From a theoretical point of view, the analyzed studies are mainly based on technology-
organization-environment frameworks, digital transformation theories and approaches
focused on organizational readiness. In these models, innovation culture is understood
as a mediating factor between technological opportunities and the organization's real
ability to effectively use these opportunities. From an economic point of view, innovation
culture plays a key role in reducing innovation uncertainty, supporting the efficient use
of resources and increasing the return on investment in digital technologies.

From the perspective of further research, the table points to several open questions. In
particular, longitudinal studies tracking the development of innovation culture over time
and its impact on long-term organizational performance are lacking. There is also a
limited number of studies that systematically link innovation culture to specific economic
outcomes, such as productivity, quality of public services, or the effectiveness of Al
investments. These gaps indicate the need for further empirical research to better
understand the strategic role of innovation culture in the process of digital
transformation of organizations.
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‘Qualitative or Quantitative
s Measurement tool Sample Aim of the study Theoretical backgroun
tudy methodology u P tudy ackground
Semi-structuredinterviews (17
articipants including representatives of Technology-Organization-Environment (TOE]
partictp: Brep 17 experts fromvarious segments | To examine the readiness of public sector WO (T0E)
government agencies, regional ‘ " xam framework supplemented by Dynamic Capability
Neumanner al. (2022) Qualitative methodology and public sector institutionsin | organizations for Al adoption and the relevant
governments, research and academic " ) Theory, focusingon the public sector context and
ernm : Kenya conditions for public value creation !
organizations), supplemented by analysis| factorsinfluencing Al adoption
of public materials
The output from standardized measurement practices,
. o combine: onal theory of
i nén,
atrole marama zalotand na ) - To propose a formal measurement theory for Al measure theory and metrology, describes the
reprezentational theory of measurement,|  No sample s applied, thisisa
Brookseral. (2020) Qualitative - g m—— ot ety ¥stems, enabling comparison of models, tasks,| - principles of creatingrobust scales for complex Al
a tatistickom pristuj J I IEoED ! 1 : 3
prisiupe and statistical methods in building comparable
measurable constructs
Online survey conductedviaDynata | PUPlIC sector managers from? . TOE framework (Technology-Organization-
. dviaD EUcountries (Germany, Spain, | To explore factors influencing Al adoptionin ‘
Whitford er at. (2020) Quantitative methodology [ platform, structured questionnaire, Likert Environment) focusing on managerial attitudes,
soale (1) France, Netherlands, Austria, | public administration and readiness for Al use ! i facte
Poland, Sweden)
o o ) )
€ Paw“" '""!alays'a‘ T ine the fthe field of digital
framework, Likert scale; not restricted by L - - N "
sector for digital identify the use of a deductive approach,
Delgadoet al. (2019) Q & use, f sample ? L " ' "
" - ) : evel of adoption and fdigital tions about usage,
and adoption strategies; Google form, | size >30 accordingto CLT (exact oo .
distribution via social networks number not in cited sections) og @Y SOCPREE B

Source: custom processing
3.7 Resistance to change

The table focused on resistance to change points to resistance to change as a significant
firm-level and individual-level factor that influences the adoption rate of digital
technologies and artificial intelligence in organizations. The analyzed studies perceive
resistance to change as a complex phenomenon resulting from the interaction of
individual employee attitudes, organizational routines and managerial approaches to
managing transformation processes. This factor appears to be one of the main limiting
elements of digital transformation, especially in sectors with traditional work practices
and a high level of regulatory restrictions.

From a methodological point of view, this area mainly uses quantitative research
approaches, which are in some cases supplemented by combined methodologies. The
authors most often use questionnaire surveys conducted via web platforms, based on
five- or seven-point Likert scales. Advanced statistical methods are used for data
processing, primarily confirmatory factor analysis and structural equation modeling,
which allow analyzing the relationships between resistance to change, technological
characteristics and organizational factors. The qualitative contributions in the table are
mostly conceptual or methodological in nature and are aimed at creating standardized
measurement frameworks.

The measurement tools used focus on assessing employees’ attitudes towards
technological innovations, perceived difficulty of change, fear of job loss, as well as the
readiness of organizations to manage transformation processes. These tools are often
integrated into broader theoretical frameworks of digital transformation, technological
acceptance and organizational readiness. From an economic perspective, they allow
identifying how resistance to change contributes to increasing adaptation costs, slowing
down technology implementation and reducing the return on investment in Al solutions.

The research samples in the analyzed studies consist mainly of employees in the
construction sector and other traditional industries, while the samples are often random
and heterogeneous in terms of professional experience. The sample sizes range from a
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few dozen respondents to more than two hundred research participants. This sectoral
focus highlights the particular relevance of resistance to change in environments where
digitalization fundamentally disrupts established work practices and requires significant
changes in the organizational structure and competencies of workers.

From a theoretical perspective, studies rely mainly on technology acceptance models,
the technology-organization-environment framework, and digital transformation
theories. In these approaches, resistance to change is understood as a mediating or
moderating factor between technological characteristics and the resulting adoption rate.
From an economic perspective, resistance to change represents a significant risk to the
successful implementation of digital innovations, as it can lead to inefficient use of
technological investments and loss of competitive advantage.

From a research perspective, the table highlights the need for a deeper examination of
the mechanisms through which resistance to change arises and persists in organizations.
In particular, longitudinal studies that would monitor the development of employee
attitudes during individual phases of digital transformation are lacking. There is also
limited research that systematically links resistance to change to measurable economic
performance indicators such as productivity, process efficiency, or return on investment
in digital technologies. These gaps represent significant scope for further empirical
research in the field of digital change management.

Table 7
Resistance to change
Study N=slittielon Q“:maﬂ“ Measurement tool Sample Aim of the study Theoretical background
A"al‘:s‘s of fa'c’:’;s ':ﬂ“'le"m"g mj‘ Technology Acceptance Model (TAM),
_ Web survey, 7-point Likert scale, CFA, | 241 construction workers in | 2CCePtance of Altechnologies in the 0 (TOE)
Regona ef al. (2022) Combined methodology construction sector, Assess the . .
SEM, SLR Korea N Concepts of innovation and technology adoption in
opportunities and challenges of Al
construction
adoption in construction
The output from standardized measurement practices,
Measurement tools based on To propose a formal measurement N N
tational th f N e lied, this i th for Al syst bii combines theory of measure
- representational theory of o sample is applied, this is a eory for Al systems, enabling (e e (o e e ey
Brooks et al. (2020) Qualitative measurement, metrology, of models, tasks, and N
N N N - robust scales for complex Al phenomena; emphasizes the
psychometrics, axiomatic and study research groups on a quantitative 3 o N o
importance of axiomatic and statistical methods in building
statistical approaches basis
comparable measurable constructs
Closed questionnaire based on Construction workers in 5
F : To determine the readiness of the
theoretical framework, Likert scale; | Malaysia, random sample, not
uestions on tachnology use rasiricted by profession of construction sector for digital from the field of digital
Delgado et al. (2019) Quantitative d . transformation, identify the level of use of a deductive approach, supporting the framework with
and adoption : sampl size >30 dopti d t f digital uestions about usage, strategy and project performance
Google form, distribution via social according to CLT (exact adoption a(" :e"iep ion of digf a ge, strategy and project p
networks number not in cited sections) echnologies

Source: custom processing
3.8 Collaboration and communication

The table focused on Collaboration and communication highlights collaboration and
communication as key organizational factors influencing the adoption of artificial
intelligence and digital technologies across different sectors. The analyzed studies do not
perceive them in isolation, but as part of broader organizational processes in which the
connection between management, employees, experts and external actors plays a
significant role. Collaboration and effective communication appear in the table mainly in
the context of sharing knowledge, supporting adoption processes, building
understanding of technological changes and coordination between different
organizational units or sectors. Their importance is emphasized especially in complex
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organizations and in environments where Al adoption requires interdisciplinary
interaction and alignment of technical, organizational and strategic perspectives.

From a methodological point of view, the table shows that research on collaboration and
communication is most often carried out through qualitative or mixed research designs.
Semi-structured interviews dominate, allowing to capture the experiences of managers,
experts and representatives of organizations with the processes of cooperation and
internal and external communication flow (e.g. Neumann et al.; von Richthofen et al.;
Johnk et al.). In some cases, these interviews are supplemented with **questionnaire
surveys**, creating a combined approach allowing to connect deeper qualitative insight
with quantitative assessment of organizational factors. Purely quantitative approaches
appear less frequently in the table and are mainly based on standardized questionnaires.

The measurement tools used include questionnaires based on Likert scales, technology
acceptance models (TAM, HTAM, UTAUT, UTAUT2) and tools for assessing organizational
readiness. In qualitative studies, the main tool is semi-structured interviews, often
supplemented with analysis of publicly available or internal documents. These tools
allow us to identify how collaboration between actors, support from management and
the quality of communication contribute to a better understanding of Al solutions, their
adoption and practical implementation in organizations.

In terms of research samples, the table shows considerable heterogeneity. The samples
mainly consist of practitioners — managers, developers, experts and professionals in
construction, finance, energy, telecommunications, public institutions and academia.
The size of the samples varies significantly depending on the methodology: qualitative
studies work with smaller sets of respondents (8-25 experts or managers), while
guantitative and combined studies involve larger samples, most often around 169
respondents. Geographically, different regions are represented, including Kenya, South
Africa, Germany, Finland, Africa and Asia, which indicates the international but still
fragmented nature of the knowledge on collaboration and communication in Al
adoption.

From a theoretical perspective, the studies are mainly based on the Technology—
Organization—Environment (TOE) framework, theories of organizational adoption,
organizational readiness and technology acceptance models. In these frameworks,
collaboration and communication are implicitly or explicitly understood as supporting
mechanisms that enable the connection of technological capabilities with organizational
capacities and strategic goals. Their role is mainly manifested in the support of
managerial decision-making, in the sharing of knowledge between departments and in
the involvement of relevant actors in the adoption processes.

From the perspective of further research, the table indicates several gaps. In particular,
there is a lack of studies that would systematically and separately operationalize
collaboration and communication as analytical variables, and not only as accompanying
factors of broader adoption models. The number of longitudinal studies tracking how
the quality of collaboration and communication changes over time during individual
phases of Al implementation is also limited. Similarly, a deeper connection of these
factors with measurable organizational and performance outcomes is absent. These
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shortcomings point to significant scope for future empirical research aimed at a more
detailed understanding of the role of collaboration and communication in the successful
adoption of artificial intelligence.

Table 8
Collaboration and communication

Qualitative or Quantitative

Study e Measurement tool Sample Aim of the study Theoretical background
Semi-structured interviews (17 participants including To examine the readiness of public | Technology-Organization-Environment (TOE)
representatives of government agencies, regional | 17 experts from various segments and public | sector organizations for Al adoption and | framework supplemented by Dynamic Capabili
Neumann er al. (2022) |  Qualitative methodology P ives of g & egol P various seg P ganizations P 1Pl by Dynamic Capabilty
govemments, research and academic sector in Kenya the relevant conditions for public value | Theary, focusing on the public sector context and
supplemented by analysis of public materials creation factors influencing Al adoption
Lo ionalfactors il Literature on organizational factors of Al adoption,
: ’ ’ ) lentify organizational factors influencin !
Tiebane ef al. (2022) Quantitative Questionnaire survey 169 construction professionals (Gauteng, SA) | 4" OrEa" i uencing) o oretical on digital
Al adoption in construction organizations uncato
and innovation in construction
To explore the changes perceived b Theory of organizational adoption of Al,
Qualitative methodology (case | Semi-structured interviews with project leaders, | 8 German organizations of various sizes and P ‘ges perceived by 1y of organizati ption
von Richthofen et al. A ‘ knowledge workers in the adoption of Al | interdisciplinary approach, identification of new
studies, 41 semi-structured managers, developers and experts, analysis of sectors (finance, telecommunications,
(2022) and the factors supporting the successfull  tasks, roles and skills, with emphasis on
interviews) published materials as well energy, libraries, etc.) ° !
development of Al systems managerial support and participation
dent tional factors influenci
Ale"‘j"y‘f"g"f""a "’"‘“ :c ors n _“e:fc'"‘ Literature on organizational factors of Al adoption,
: adoption in construction organizations, ) ]
169 construction professionals (Gauteng, SA) | " & theoretical foundations on digital transformation
v Identify categories of "Al readiness" ° 5
Johnk et al. (2021) Combined Questionnaire survey, Semi-structured interviews | 25 Al experts (both academic and corporate > | andinnovation in construction, Organizational
] factors, create indicators for assessing !
practice) Readiness Theory, triangulation of expert
an organization's readiness for Al * :
: interviews and scientific iterature
adoption
Combined use of quantitative ) ]
csonnalres (166 169 construction professionals from South | 2o Y C'Banizationalfactors influencingl 1o izational readiness theor
i Questi § Questionnaires based on Likert scales and Health on professl Y| Al adoption, assess Al readiness factors, ganizat v,
and Meyer 4 Aftica, 46 healthcare surgeons from 2™ | exploratory and confimatory factor analyses,
& Model; d and explore healthcare professionals’
(2021) healthcare professionals) and Germany, 25 Al experts from academia and Health Technology Acceptance Model, and
" interviews. acceptance of robotic surgery ! ) b
qualitative semi-structured industry. qualitative interview triangulation frameworks.
technology.
interviews (25 Al experts).
) ) To explore how managers perceive Al and| ] ]
Quantitative methodology with ) Bl gers pefcaive Study of Alin financial services marketing,
Structured interviews and questionnaire surveys of | Managers from multiple counties, specific |  its application in financial services
Mogaji and Nguyen (2021)]  elements of qualitative * S " : ’ ’ ) theoretical frameworks on technology adoption
managers in banking and financial services size not detailed in online sources marketing, including challenges and reon e g
research and managerial decision-making
opportunities
] Identify organizational and individual
Structured questonnaires based on Likertscales, |\t Afca) Iacmﬁlls "gn s Use of organizational readiness theories,
Health Technology Acceptance Model (HTAM), 6 ol on professi o ¢ ZS‘AI echoon Influencing d‘_’ ! o, | exptoratonzconfimatory factor analyses, TaM,
’ : ealthcare surgeons (Germany), echnology use, assess readiness for Al, °
Alghamdi (2020) Quantitative Technology Acceptance Model (TAM), Unified Theory of 4 ) tod UTAUT/UTAUT2, HTAM, and qualitative
experts (academia and industry), 601 | and understand intentions to use Al and
Acceptance and Use of Technology (UTAUT2), and Pxper " ’ : methods across
university students (China, Saudi Arabia). related technologies in different
semi-structured interviews. o domains.
contexts.

Source: custom processing
3.9 Skilled resources experts

The table focused on skilled resources experts points to the availability of qualified
experts as one of the key factors influencing the adoption of artificial intelligence and
advanced digital technologies in organizations. The analyzed studies emphasize that the
lack of professional knowledge, technical skills and practical experience with the
implementation of Al represents a significant barrier across multiple sectors, including
industry, public administration, healthcare, finance, banking, logistics and services.
Qualified human resources are understood in the table not only as technical experts in
the field of Al, robotics or data analytics, but also as managers and decision-makers,
whose ability to understand the technology and its organizational consequences
significantly affects the success of the adoption processes.

From a methodological point of view, the table is dominated by a quantitative research
approach, which is supplemented in some cases by combined or qualitative
methodologies. The most commonly used research tools are structured questionnaire
surveys and psychometric scales, often based on the TOE, TAM, UTAUT frameworks or
their extensions. Several studies use advanced analytical techniques, such as structural
equation modeling, interpretative structural modeling or analytic network process,
which allow identifying and ranking the importance of qualified experts in the context of
other organizational and technological factors. Qualitative approaches, in particular
semi-structured interviews and case studies, are used primarily to explore in more depth
the perception of the lack of expertise and its impact on management decision-making.
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The measurement tools used allow focusing on assessing the level of professional skills,
the availability of internal experts, the need for external consultants, as well as the
perceived readiness of organizations to work with complex Al solutions. In some studies,
these tools are supplemented with expert assessment techniques, such as Rough-
SWARA or DEMATEL, which serve to identify critical barriers and relationships between
the lack of qualified resources and other obstacles to adoption.

The research samples in the analyzed studies consist mainly of practitioners, including
managers, IT specialists, bank managers, public administration workers, healthcare
professionals and manufacturing employees. The sample sizes range from small expert
sets with approximately 10 to 20 respondents in qualitative and expert studies to large
guantitative samples with several hundred participants, for example among company
representatives or professionals from several industries. Geographically, the table
includes studies conducted in Europe, Asia, Africa, the Middle East and North America,
which points to the global nature of the problem of the lack of qualified experts.

Table 10

Skilled resources experts

supplemented by analysis of public materials

Study Qualitative or Quantitative methodology Measurement tool Sample ‘Alm of the study Theorctical background
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Dora.eral @021)

Questionnaire survey according to the TOE model,
extended by transaction costs

Rough-SWARA (Step-wise Weight Assessment Ratio

(senior managers, supply chain managers, logistics
‘managers, IT managers, financial manager)

influencing AI adoption in food supply chains in the
Indian context

TOEH framework
(Technology-Organisation-Environment-Human)

Kumar eral. @021)

Mixed-method (MCDM - hybrid quantitative
‘modeling with expert validation)

ISM (Interpretative Structural Modeling) & ANP (Analytic
Network Process)

18 identified barriers derived from literature and.
validated with domain experts

To identify and map critical barriers preventing Al

Barriers and technology adoption contextual framework with

and to analyse their relationships and prioritise them

focus on s

(e:g, trust literacy, poliical
issues)

Mogaji and Nguyen 2021)|

Qualitative (explorat

Semi-structured interviews

47 bank and financial services managers from the UK,
Canada, Nigeria, and Vietnam

“To explore managers® awareness, perceptions, and
challenges regarding Al adoption in marketing
financial services across developed and developing
countries

Grounded in qualitative interpretive research drawing on prior

focusing on understanding subjective meanings and managerial

conceptual work in AL, marketing, and financial services,

perspectives
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conceptualimethodological study

To propose a formal measurement theory for AT
Systems, enabling comparison of models, tasks, and.
research groups on a quantitative basis

The output from standardized measurement pracices, combines
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problems and proposals, expert knowledge of the AAO Task
Force)

Experts on Al in ophthalmology (authors, members of
the AAO Task Foree, w

0 systemic and
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&
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at., 2011
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adaptlextend the UTAUT model o this healthcare
context

(Attitude toward Using Technology, Leadership)

Source: custom processing

From a theoretical perspective, the

analyzed studies are mainly based on the
technology—organization—environment framework, technological acceptance theories
and the concepts of organizational readiness and sociotechnical systems. In these
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approaches, qualified experts are perceived as an enabling factor that mediates the
relationship between the technological complexity of Al and its real use in organizational
practice. From an economic perspective, the lack of skilled resource experts increases
the costs of external consulting, slows down implementation processes and increases
the risk of inefficient use of technological investments.

From a research perspective, the table points to the need for a deeper investigation of
the mechanisms of development of internal professional capacities, including education,
retraining and organizational learning. In particular, longitudinal studies monitoring how
the availability of qualified experts changes over time and how it affects the individual
phases of Al adoption are lacking. There is also a limited number of studies that
systematically link the availability of professional resources with measurable
organizational and economic outcomes, which represents significant scope for further
empirical research in the field of digital transformation management.

3.10 Educational resources and train

The table focused on educational resources and training points to educational resources
and training as significant organizational and individual factors supporting the adoption
of artificial intelligence, robotics and digital technologies in various sectors. The analyzed
studies perceive them as a key prerequisite for developing the competencies necessary
for the effective use of new technologies, reducing employee uncertainty and improving
cooperation between people and intelligent systems. Education and training are mainly
associated in the table with building knowledge about Al, increasing organizational
readiness, supporting the acceptance of technologies and developing the ability of
employees to work in technologically complex work environments.

From a methodological point of view, the table shows a significant dominance of
qualitative research approaches, which are often focused on exploratory exploration of
the experiences, perceptions and needs of different groups of actors. The most
frequently used are semi-structured or in-depth interviews, thematic analysis and case
studies, as well as the Delphi technique based on expert panels. Systematic literature
reviews are used to synthesize existing knowledge on education and training in the
context of Al adoption. Quantitative and mixed methodologies appear to a lesser extent
in the table, and are mainly based on psychometric questionnaires and structured
surveys supplemented with behavioral analyses and experimental elements.

The measurement tools used include systematic literature reviews conducted according
to the PRISMA protocol, semi-structured and open-ended interviews, the Delphi
technique with iterative rounds of expert assessment, as well as psychometric
questionnaires focused on attitudes, trust, safety and perceived effectiveness of
collaboration between humans and robots. In combined studies, these tools are
supplemented with behavioral analysis of interactions, video recordings and analytical
software, which allows for a more detailed capture of the impact of training and
educational interventions on work behavior and performance.
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Table 11
Educational resources and train

Baumgartner er al. (2022) Qualitative (systematic literature review)

Grover et al. (2022), Qualitative

Parvez et al. (2022)

y + structural

Johnk er al. (2021) Qualitative (exploratory interview study)

Mogaji and Nguyen 2021) Qualitative (exploratory, inductive)

Gupta and Bhaskar (2020) Qualitative (exploratory, inductive)

Tang er al. (2020)

Qualitative (exploratory narrative analysis)

Source: custom processing

Drawson ion and
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perceptions, and challenges
regarding Al adoption in marketing
financial services across developed
and developing countries

47 bank and financial services managers
from the UK, Canada, Nigeria, and
Vietnam

Semi-structured interviews

To explore managers
understanding, perceptions,
awareness and challenges related to
‘Al adoption in the marketing of
financial services across developed
and developing countries

47 managers from banks and financial
services in the UK, Canada, Nigeria, and|
Vietnam

Semi-structured interviews

To investigate university teachers”

7n ively s university perceived opportunities and

Semi-structured open-ended interviews (pre] teachers i af

e to

g
derive readiness factors

Grounded in qualitative interpretive
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work in Al marketing, and financial
services, focusing on understanding
subjective meanings and managerial
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work in Al marketing and services
to understand subjective managerial
perspectives

Not tied to a single formal theory;
draws on technology adoption
discourse and Vygotskian social

and post-semester) + narrative analysis | teachingexperience and interest in

educational robotics

technology adoption

The research samples in the analyzed studies are highly heterogeneous and include
experts in robotics, infrastructure, automation and public institutions, warehouse and
manufacturing workers, healthcare professionals with experience with social robots,
managers in banking and financial services, as well as teachers and academics in the field
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of management education. The sample sizes range from small expert sets with
approximately 7 to 25 respondents in qualitative studies to large quantitative samples
with several hundred participants, for example 500 respondents in questionnaire
research conducted through online platforms. This range indicates an effort to capture
educational and training needs at different levels of organizations and in different
professional contexts.

From a theoretical perspective, the studies in the table draw on technological and
organizational frameworks, in particular the Technology Acceptance Model, the TOE
framework, theories of innovation adoption and diffusion, as well as interdisciplinary
sociotechnical approaches. Education and training are understood in these approaches
as mechanisms that mediate the relationship between the technological characteristics
of Al and its real-world use, while also helping to reduce barriers associated with lack of
knowledge, employee concerns, and organizational unpreparedness.

From the perspective of further research, the table points to the need for a more
systematic evaluation of the effectiveness of education and training programs in the long
term. In particular, longitudinal studies are lacking that track how education affects
changes in attitudes, development of competencies, and actual behavior of employees
during individual phases of Al adoption. There is also a limited number of studies that
link investments in educational resources with measurable organizational and
performance outcomes, which represents a significant area for further empirical
research in the field of digital transformation management.

3.11 Task complexity

The table focused on task complexity points to the complexity of work tasks as a
significant technological and organizational factor influencing the adoption of artificial
intelligence and advanced digital technologies. The analyzed studies perceive task
complexity primarily in relation to the complexity of work processes, the degree of
variability of activities, the need for expert judgment and the requirements for
coordination between people and technologies. Task complexity appears in the table as
a factor that can either support or hinder the adoption of Al, depending on the extent
to which technologies are able to handle complex, unstructured and context-sensitive
tasks in a specific organizational environment.

From a methodological point of view, the table mainly presents quantitative research
approaches, supplemented by mixed methodology. The research is carried out through
large-scale questionnaire surveys and secondary data analysis, often at the national or
sectoral level. Quantitative studies use structured questionnaires or census data and
apply statistical analytical techniques such as regression models to identify the impact
of technological, organizational, and environmental factors, including task complexity.
Mixed research designs are represented by studies that combine questionnaire data with
analytical methods such as confirmatory factor analysis and structural equation
modeling, allowing for a more detailed examination of the relationship between task
complexity and technology acceptance.
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The measurement tools used include primarily structured Likert-scale-based
guestionnaires, web-based surveys, and analysis of administrative or census data. These
tools allow for capturing how respondents perceive task difficulty, technological
complexity, and their relationship to decisions about adopting Al and robotic solutions.
In some studies, the measurement is embedded in broader analytical frameworks that
track technology adoption at the organizational or sector level.

In terms of research samples, the table includes large and diversified sets of
respondents. The samples consist of representatives of manufacturing companies in a
global context, construction workers, as well as publicly funded institutions, such as
forensic laboratories in the United States. The sample sizes range from a few hundred
respondents in questionnaire surveys to census data covering hundreds of organizations,
allowing for more robust statistical conclusions about the impact of task complexity on
technology adoption.

From a theoretical perspective, the analyzed studies rely mainly on the Technology—
Organization—Environment framework, the Technology Acceptance Model, and the
extended concepts of innovation adoption and technological transformation. In these
approaches, task complexity is understood as a technological characteristic that
influences the perceived usefulness, suitability, and feasibility of deploying Al in specific
work processes. It is also linked to organizational and environmental factors, such as
regulatory conditions, available resources, and the nature of the industry.

From a research perspective, the table highlights the need for a deeper distinction
between different types of task complexity, such as routine and unstructured activities,
and their differential impact on Al adoption. In particular, qualitative and longitudinal
studies that capture in more detail how perceptions of task complexity change over time
and how they influence technology implementation decisions during individual phases
of digital transformation are lacking. There is also a limited amount of research linking
task complexity to specific organizational and performance indicators, which represents
significant scope for further empirical research.

Table 12
Task Complexity

To analyse technological, organizational
and envi isi
influence successful Al adoption in (TOE) framework
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technology adoption)

Source: custom processing
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3.12 Effective operations

The table focused on effective operations points to the effectiveness of operational
processes as one of the key organizational factors influencing the successful adoption of
artificial intelligence in various types of organizations. The analyzed studies approach
effective operations as the result of the alignment of technological capacities,
organizational structures, decision-making processes and the ability of actors to
cooperate within existing workflows. Effective operations are understood in the table
mainly in the context of the ability of organizations to integrate Al into everyday
processes without disrupting the continuity of activities, while emphasizing the
importance of process readiness, clearly defined routines and managerial coordination.

From a methodological point of view, the table shows a significant dominance of
qualitative research approaches, which are complemented by quantitative and mixed
designs. Frequently used methods are case studies, semi-structured and in-depth
interviews, the Delphi technique and systematic literature reviews. These approaches
allow for a detailed analysis of how Al affects operational processes and what barriers or
facilitators appear during its implementation. Quantitative studies use structured
questionnaires and analytical techniques such as partial least squares structural
equation modeling to test the relationships between technological, organizational, and
environmental factors and operational efficiency.

The measurement tools used include semi-structured interviews, scenario methods,
systematic literature reviews conducted according to predefined protocols, and
structured questionnaires based on Likert scales. In some studies, these tools are
complemented by analysis of public or internal documents and data coding, which
allows the identification of recurring patterns related to operational efficiency and
organizational routines in the context of Al adoption.

The research samples in the analyzed studies are heterogeneous and include
participants from public administration, manufacturing, healthcare, construction,
infrastructure, and academia. Sample sizes range from smaller expert sets with
approximately 17 to 25 respondents in qualitative studies to large quantitative samples
with more than 600 respondents in international surveys. This diversity points to the
broad relevance of effective operations as a factor in Al adoption across sectors and
organizational contexts.

From a theoretical perspective, the studies in the table draw mainly on the Technology—
Organization—Environment framework, theories of technological acceptance, concepts
of innovation adoption and diffusion, as well as sociotechnical approaches. Effective
operations are understood in these frameworks as the result of the interaction between
the technological characteristics of Al, organizational capabilities, and the broader
institutional and regulatory environment. Some studies also emphasize the role of
organizational routines, change management, and dynamic capabilities in ensuring long-
term operational effectiveness.

From a research perspective, the table points to the need for a deeper investigation of
the mechanisms through which Al contributes to increasing operational effectiveness at
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different stages of implementation. In particular, longitudinal studies tracking the
development of operational processes over time and research that systematically links
operational effectiveness to measurable performance and economic indicators are
lacking. There is also room for a more detailed comparison of the public and private
sectors, as well as for analyzing differences between sectors with different levels of
process complexity and regulation.

Table 13
Effective operations
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Source: custom processing

3.13 Managerial capabilities

The table focused on managerial capabilities points to managerial capabilities as a
significant organizational factor influencing the adoption of artificial intelligence at the
organizational level. The analyzed studies emphasize the role of management in strategic
decision-making, coordination of technological initiatives and translation of technical
possibilities of Al into specific organizational processes and goals. Managerial capabilities
are perceived in the table mainly in connection with the ability of leaders to understand
technological innovations, manage change, set appropriate organizational conditions
and support the acceptance of Al among employees.
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From a methodological point of view, the table includes two different research
approaches. The first is represented by quantitative research based on a questionnaire
survey and the application of structural equation modeling, which allows to identify
critical factors of managerial decision-making influencing the adoption of Al at the
organizational level. The second approach is represented by a qualitative Delphi expert
panel study, which uses iterative rounds of expert assessment to examine the
perceptions of managerial and professional actors in the field of healthcare. This
methodological diversity points to the effort to capture managerial capabilities as both
a measurable and interpretable construct.

The measurement tools used include structured questionnaires analyzed using SEM
techniques in AMOS and SmartPLS environments, as well as the Delphi technique with
thematic and consensus analysis. These tools allow for the examination of managerial
capabilities from different perspectives, from statistical testing of relationships between
managerial factors and Al adoption to qualitative assessment of expert experiences and
professional opinions.

The research samples in the analyzed studies primarily include senior managers, IT
managers, ClOs, CEOs and IT professionals from private and public organizations, as well
as healthcare professionals with experience with social robots and e-health solutions.
The sample sizes range from approximately 193 respondents in the quantitative study to
smaller, but highly specialized expert groups in the Delphi research. This selection of
respondents emphasizes the importance of the managerial perspective in decisions
about Al adoption.

Theoretically, the studies draw on a combination of technological and organizational
adoption frameworks, including the Technology—Organization—Environment framework,
the theory of innovation adoption and diffusion, the Technology Acceptance Model, the
Unified Theory of Acceptance and Use of Technology, and the Theory of Planned
Behavior. In these approaches, managerial capabilities are understood as a mediating
factor between the technological characteristics of Al and its practical use in
organizations, influencing strategic decision-making, resource allocation, and change
management.

From a research perspective, the table highlights the need for deeper exploration of
specific dimensions of managerial capabilities, such as digital competencies, strategic
thinking, and the ability to manage interdisciplinary teams. In particular, longitudinal
studies tracking the development of managerial capabilities over time and their impact
on individual phases of Al adoption are lacking. There is also a limited amount of
research linking managerial capabilities to measurable organizational and performance
outcomes, which represents significant scope for further empirical research.
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Table 14
Managerial capabilities
Qualitative or
Study Quantitative Measurement tool Sample Aim of the study Theoretical background
hodol
Technology-Organization-
. Environment (TOE) framework,
193 senior managers, IT Diffusion of Innovation (DOI)
Survey: Structural Equation managers, CIOs, CEOs and | I igate critical factors infl theo i Technology A. tans
heory, lechn Y CCH ce
Phuoc (2022) Quantitative Modeling (SEM) using AMOS and|  IT professionals from Al application adoption on Moddl (T \le1) 'n\l; r’ :)ﬁm:e 4
o . r co mriv P ol in Vi AM), y
SmartPLS Vietnamese prnal‘e and organizational level in Vietnam Behavior (TPB), Unified Theory of
public companies N . .
Acceptance and Use of Technology
(UTAUT)

To explore healthcare professionals’
perceptions of the adoption and Draws on innovation adoption and

Healthe: fessionals and
caliiicare professiona’s an diffusion of social robots in e-health, diffusion theory, categorization

Delphi techni vith iterative
Qualitative (Delphi expert eipil lechitique With ferative experts with extensive

Simdes et al. (2020) rounds and thematic/consensus . . . particularly given their categorical theory, and socio-technical
panel study) . experience in social robots 3 . . 3 3
analysis . ashybrid Al perspectives on hybrid technology
and e-health practices L - 1
combining product, service and adoption

interactive features

Source: custom processing
3.14 Top management support

The table focusing on top management support points to top management support as
one of the most frequently identified organizational factors influencing the adoption of
artificial intelligence and digital technologies. The analyzed studies perceive top
management support as a key mechanism through which technological initiatives are
translated into organizational strategy, resource allocation and daily practice. Top
management support appears in the table in connection with creating favorable
conditions for Al adoption, reducing organizational uncertainty, legitimizing
technological changes and strengthening employee trust in new systems.

From a methodological point of view, the table shows a significant predominance of
guantitative research approaches, which are in some cases supplemented by qualitative
or combined methodologies. Quantitative studies mainly use structured questionnaire
surveys based on Likert scales and advanced analytical techniques such as structural
equation modeling, confirmatory factor analysis or regression models. These
approaches allow empirical testing of the relationships between top management
support, technological and organizational factors and the rate of Al adoption. Qualitative
and mixed-method studies, especially case studies, in-depth interviews and the Delphi
technique, provide deeper insights into the ways in which management support
influences decision-making, organisational processes and implementation strategies.

The measurement tools used include structured questionnaires, web surveys, analysis
of secondary data and administrative sources, as well as semi-structured interviews with
managers, experts and employees. In some studies, the tools are extended with
sentiment analysis of text data, systematic literature reviews and hybrid decision-making
methods, which allows capturing top management support as a complex and
multidimensional construct.

The research samples in the analysed studies are large and heterogeneous. They include
managers, IT professionals, ClOs, CEOs, employees of manufacturing and construction
companies, public sector workers, healthcare professionals as well as experts from
academia and research. Sample sizes range from small expert groups with approximately
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17 to 25 respondents in qualitative studies to large quantitative datasets with more than
300 or 500 respondents, with some studies working with thousands of text records from
online environments. This range points to the universal relevance of top management
support across sectors and organizational contexts.

From a theoretical perspective, the studies in the table draw primarily on the
Technology—Organization—Environment framework, the Technology Acceptance Model
and its extensions, theories of innovation adoption and diffusion, as well as
sociotechnical and organizational approaches. Top management support is understood
in these frameworks as a key organizational antecedent that mediates the relationship
between the technological characteristics of Al and its real-world use in organizations,
while also influencing other factors such as organizational readiness, resource
availability, and willingness to take risks.

Table 15

Top management support

10 years of experience,

Qualitative or Quantitative
Study o Measurement tool Sample Aim of the study Theoretical background
v ) _ 181 peer-reviewed articles+ | To explore the possibilities of applying Al invarious | PC utilization model extended to Al factors: job-fit,
Literary research, sentiment analysis, [ ~ """ reasof ; ttitude

Grover, et al. (2022) Qualitative text analytics (Python, R, Excel), content o - P -

analysis,werd cloud experts, managers and development, services, supply chain) withan | towards use, social factors, facilitating conditions;
vsis inOM hasi i adoption of Al digital transformation; Al theories
To examine factors influencing the intention and

241 dents employed i adoption of Al technologi i ;
A
Naetal (2022) Quantitative five-point Likert scale § with the Technology-Organization-Environment

influence of technological, organizational,

(TOE) framework

Neumann er al. (2022)

Qualitative methodology

maximum bachelor's degree factors and p
on the acceptance of AT
Semi-structured interviews (17
icipants includi . - ine the readi public sector Technology-Organization-Environment (TOE)

government agencies, regional
governments, research and academic
organizations), supplemented by
analysis of public materials

segments and public sector
institutions in Kenya

organizations for Al adoption and the relevant
conditions for public value creation

framework supplemented by Dynamic Capability
Theory, focusing on the public sector context and
factorsinfluencing Al adoption

1077 hotel in11

Technology-Organization-Environment (TOE)

Chatterjee, Rana, er al.
(2021)

empirical study)

point Likert scale); PLS-SEM analysis

large manufacturingand
production firmsin India

nd
Web-based survey; 7-point Likert scale; |  countries (Brazil, Canada, (TOE) factors, : (relative advantage, compatibility, complexity,
Pizamet al. (2022) Q Confi Factor Analysis (CFA), Greece, India, Israel, Japan, § X ST R i h izational
. > < e ofinnovativeness on managers' intention to adopt o X X
Structural Equation Modeling (SEM) Romania, Spain, Turkey, UK, § ) support, organizational readiness), environmental
robotic technologies - > §
USA) pressure) factors;
moderator
193 s managers, 1T famevork Difhaionafrsovaton (O hory
ework, Diffusi vati V,
Survey; Structural Equation Modeli , CIOs, CEOs and IT | Investigate critical fact fluencing Al licati
ssig i i i X i
s P o e companies P B Planned Behavior (TPB), Unified Theory of
iv ic o i
P P P Acceptance and Use of Technology (UTAUT)
— S ject 86 To explore the ived by dg Theory i ok of Al,
ualitative methodology (case . 5 . e
von Richthofen ef al. Q N N oy ( leaders, managers, ind workersin the adoption of Al and the factors a h, fnew
studies, 41 semi-structured 5 q . q - " B B
(2022) interviews) experts, analysis. (finance, successful of Al tasks, roles and skills, with emphasis on managerial
aswell energy, libraries, etc.) systems support and participation
Toidentify technolc L, ti land
340valid responses from o identify technological, organizational an; Integrated TAM-TOE framework (Technology
Quantitative (survey-based (36items, 5- small, med the Acceptance Model - Davis, 1989;

intention to adopt Al in manufacturingand

production firms and to examine the moderating
role of leadership support

Tornatzky & Fleischer, 1990)

Johnk er al. (2021)

study)

In-depth ed interviews +
open & axial coding analysis

25 Al experts selected
purposively fromvarious
organizational contexts

To identify and Al Based on i adoption literature,
i p an izati change theory
to adopt and & ded coding of interview data to derive readiness|
leverage Al factors

Kumar er al. (2021)

Mixed-method (MCDM - hybrid
quantitative modeling with expert

ISM (Interpretative Structural Modeling)|

& ANP (Analytic Network Process)

18 identified barriers derived
from literature and validated

To identify and map critical barriers preventing Al
adoption in public distribution systems (PDS) in
India and to analyse their relationships and

Barriers and technology adoption contextual
framework with focus on socio-technical barriers

financial services

detailed in online sources

validation) with domain experts oo thom (e.g., trust, literacy, political issues)
intervi To expl ive Aland it Al in financial servi ting,
Mogaiji and Nguyen Quantitative methodology with surveys of managers in bankingand countries, specific size not oex'wr?h?:ﬁ":rf:rswwve Jnatts v uwlces"it.fpl?:nzm
(2021) elements of qualitative research e ge ng » $po

including challenges and opportunities

managerial decision-making

from the TOE framework)

Combined use of quantitative ’ - )
" ¢ ) y factor A Draws on organizational readiness theory,
) Q based onLikert scales Africa, 46 ! .
Mandapathil and Meyer ‘ adoption, assess Al readiness factors, and expl and yfactor analyses, Health
professionals; 46 healthcare and Health 2541 ) ! >
(2021) ) o ) oo of robotic Model, and
and semi- | Model; interviews. | - expertsfromacademia and surgery technolo interview triangulation frameworks.
structured interviews (25 Al experts). industry. eery 2. @
uestionnaire (closed-ended items, - 3 - -
Q ( i g4typical T the critical t
Likert scale, constructed from previous e e TOE
Pan and Pan (2020) Quantitative literature, piloted on 10 experts; : ’ - : Environment); also inspired by Diffusion of
. y (CEOs, directors, senior level and empirically validate a model of )
structured questions on determinants e . Innovations (DOI) theory
managers) determinantsin construction firms

Simdes et al. (2020)

Qualitative (Delphi expert panel
study)

Delphi technique with iterative rounds

and thematic/consensus analysis

Healthcare professionals and

experts with extensive
experience in social robots and ef
health practices

To explore healthcare professionals’ perceptions of
the adoption and diffusion of social robots n e-

Draws on innovation adoption and diffusion theory,

health, given their

theory, and technical

ambiguity as hybrid

product, service and interactive features
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Source: custom processing
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From a research perspective, the table highlights the need for a more detailed distinction
between the individual dimensions of top management support, such as strategic vision,
active involvement in implementation, and support for organizational learning. In
particular, longitudinal studies tracking how the level and form of management support
changes during different phases of Al adoption are lacking. There is also a limited amount
of research that systematically links top management support to specific economic and
performance indicators, which represents significant scope for further empirical
research.

3.15 Technology implementation

The table focused on technology implementation points to technology implementation
as a complex process that goes beyond the adoption decision itself and includes the
practical integration of artificial intelligence and robotic solutions into everyday
organizational processes. The analyzed studies focus on how technological,
organizational and environmental conditions affect the success of Al implementation in
various sectors, especially in manufacturing, construction, distribution systems and in
the environment of small and medium-sized enterprises. Technology implementation is
understood in the table as the phase in which the technical characteristics of the
solutions meet with organizational culture, work procedures and employee readiness.

From a methodological point of view, the table shows the predominance of quantitative
research approaches, which are complemented by combined and qualitative
methodologies. Quantitative studies mainly use structured questionnaire surveys
conducted at the national or international level, often with large samples of
respondents. Mixed approaches combine questionnaires with interactive tools,
workshops and employee assessments, while qualitative studies use in-depth semi-
structured interviews and thematic analysis to capture managers’ and experts’
perceptions of implementation challenges.

The measurement tools used include web-based and paper-based questionnaires based
on Likert scales, interactive assessment tools focusing on factors such as safety, work
structure and organizational culture, as well as analytical methods such as PLS-SEM, ISM
and ANP. These tools allow identifying critical determinants of successful technology
implementation, mapping the relationships between barriers and facilitators and
determining their relative priority in organizations’ decision-making processes.

The research samples in the analyzed studies are significantly heterogeneous. They
include employees and managers of small and medium-sized enterprises in Germany,
representatives of manufacturing companies from a global environment, construction
professionals from South Africa and Hong Kong, as well as experts involved in public
distribution systems in India. Sample sizes range from small expert groups with
approximately 17 respondents to large quantitative samples with over 600 participants,
allowing for the analysis of technology implementation at different levels of
organizations and in different institutional contexts.
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From a theoretical perspective, the studies in the table rely primarily on the Technology—
Organization—Environment framework, often combined with the Technology Acceptance
Model, Diffusion of Innovations theory, and technology readiness frameworks. In these
approaches, technology implementation is understood as the result of the interaction
between technological suitability of solutions, organizational capabilities, and external
conditions such as the regulatory environment, market pressures, and sociotechnical

barriers.

From a research perspective, the table points to the need for a deeper examination of
the implementation phase itself as a separate analytical object, distinct from the
intention to adopt the technology.
implementation over time and research that more closely analyzes the role of
employees, organizational culture, and learning during Al adoption are lacking. There is
also room for more systematic linking of implementation factors to measurable
operational and performance outcomes of organizations.

Table 16

Technology implementation

In particular,

longitudinal

studies tracking

Study

Qualitative or Quantitative
methodology

Measurement tool

Sample

Aim of the study

Theoretical background

Baumgartner er al. (2022)

Combined methodology

Web-based interactive
toolbased ona
questionnaire with rating
scales and a set of six
acceptance factors (e.g.

Small and medium-sized
enterprises (SMEs) in Germany
-3 ies, 5

Identify and structure key factorsin
employee acceptance of cobots

representatives, 4 workshops

( ive robots) and develop a
tool to assess and improve

Technology acceptance theory with a

focus on the specifics of collaborative

robots; a comprehensive approach to
human factors in HRI; emphasis on

Hradecky er al. (2022)

Qualitative (exploratory interview

In-depth semi-structured
interviews + reflexive

17 senior managerial

representatives from exhibition

safety, work structure, with employees incompanies safety, cultural and work changes
company culture)
To analyse technological,
655 izational and envi
. Quantitative — cross-national Structured survey L . Organizati
Kinkel er al. (2022) . ) fromthe ingindustry|p that
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(global sample) Al adoption in manufacturing
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T 0

To explore perceptions of Al and

organizationalr to adopt Alin

Environment (TOE) framework and
Technology Readiness Index (TRI) to

Pan and Pan (2020)
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experts; structured
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(CEOs, directors, senior
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study) : . organisations across 9 Western | the exhibition sector, and to developa : -
thematic analysis . . conceptualise organisational Al
European countries model of readiness factors )
readiness factors
c _— Literature on organizational factors of
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construction
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2021y empirical study) scale)‘PLIS-S'Exb: analysis and large manufacturing and to adopt Alin uringand Organizati:
' 4 production firmsin India production firms and to examine the framework - Tornatzky & Fleischer,
moderating role of leadership support 1990)
c To identify and map critical barriers c s
ISM (Interpretat B d technology adopti
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Kumar er al. (2021) quantitative modeling with expert . from literature and validated | distribution systems (PDS) in India and N . .
R ANP (Analytic Network 5 . R . N socio-technical barriers (e.g., trust,
validation) with domain experts to analyse their relationships and . L
Process) L literacy, political issues)
prioritise them
Questionnaire (closed-
anded itams, Likart scale, To examine the critical determinants
constructed from previ 94 typical ion TOE framework (Technology-

of construction robot adoption at the

organizational level and empirically

validate a model of determinantsin
construction firms

Organization-Environment); also
inspired by Diffusion of Innovations
(DOI) theory

Source: custom processing
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Conclusion

The aim of this article was to analyze the factors influencing the implementation of
digital technologies and artificial intelligence in enterprises from a multilevel perspective
that integrates individual, organizational and managerial determinants. Based on a
systematic synthesis of existing studies, it is clear that the successful implementation of
technologies is not the result of an isolated technological decision, but a complex
process in which technological characteristics, organizational conditions, human
behavior and managerial skills intersect. The analysis showed that at the individual level,
factors such as perceived system complexity, trust in technology and concerns about
privacy and security play a key role, which significantly affect the willingness of
employees to accept and use technology. At the work process level, the match between
technology and tasks is shown to be decisive, as well as the ability of organizations to
ensure efficient operations without disrupting existing work processes. The
organizational level is characterized by the importance of a culture of innovation, clearly
defined roles and responsibilities, the availability of qualified professionals, training and
the ability to manage resistance to change. At the managerial level, the fundamental role
of managerial skills and active support from top management as a prerequisite for
successfully linking technology initiatives with the strategic goals of the organization is
repeatedly confirmed.

At the same time, it has been shown that current research is methodologically
fragmented and often limited to one-off, cross-sectional studies that only to a limited
extent capture the dynamics of implementation processes over time. A significant
shortcoming is also the weak connection of the analyzed factors with measurable
economic and performance indicators, such as productivity, process efficiency or return
on investment in technologies. A particular research gap is represented by the context
of Central and Eastern Europe, where technology implementation research is still
predominantly descriptive and poorly integrated.

The contribution of this article lies in the systematization of existing knowledge into a
unified analytical framework that allows for a better understanding of the mechanisms
of technology implementation in enterprises. The study's conclusions create both a
theoretical and methodological basis for future empirical research, which should focus
on longitudinal analyses, multilevel models, and a deeper connection between
technological, organizational, and managerial factors and the economic outcomes of
digital transformation.
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CONSUMER TRUST IN ARTIFICIAL INTELLIGENCE RECOMMENDATIONS

Lucia Gdlovad — Peter Bahna — David Rybjansky — Anita Romanovd

Abstract

Consumer trust in artificial intelligence recommendations is becoming a critical factor in
the digital economy yet remains understudied in the Central European context. This
study examines the determinants of trust among Slovak consumers in Al
recommendations for online shopping and service selection through a quantitative
analysis of 204 respondents. The research tests seven hypotheses focused on the role of
demographic factors (age, gender, education), Al experience, information asymmetry,
and perceived principal-agent conflicts. The most significant age differences emerged in
the perception of Al recommendation usefulness (x2 = 94.9, p < 0.001, €2 = 0.468) with
younger respondents demonstrating significantly higher trust across all dimensions. Al
experience did not uniformly affect all aspects of algorithm aversion: it reduced rational
concerns about manipulation (p = -0.358, p < 0.001) but had no impact on emotional
beliefs about algorithms being “cold”. Perceived information asymmetry and algorithm
transparency emerged as the strongest predictors of trust (p up to 0.855, p <0.001). The
perception of conflicting interests between platforms and consumers had a complex
effect with the strongest correlation demonstrated for perception of advertiser influence
on recommendations (p = 0.693). The findings confirm that cognitive understanding of
algorithmic mechanisms is a fundamental factor in building trust and reducing
information asymmetry in the digital economy. This study provides empirical evidence
for regulatory and practical measures aimed at increasing Al system transparency.

JEL classification: D82, M31, 033
Keywords: consumer trust, artificial intelligence, information asymmetry

Introduction

Artificial intelligence and its applications in recommendation systems have become an
integral part of the digital shopping environment. Among the various forms of consumer-
technology interaction, recommendation systems rank among the most controversial
particularly concerning questions of trust, privacy, and transparency. While technical
developers emphasize the increasing accuracy and personalization of Al systems,
consumers themselves face growing concerns about algorithmic manipulation, hidden
tracking, and conflicts of interest between their needs and platform profits.

Within the European Union, the issue of Al regulation and trust in Al systems has been
significantly accelerated by the adoption of the Artificial Intelligence Act in 2024 which
emphasizes transparency, explainability and accountability. Nevertheless, understanding
consumer trust in Al in Central European countries remains substantially insufficient.
Slovakia, as a country with relatively lower penetration of Al tools compared to Western
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economies, offers a unique opportunity to examine factors of trust in Al at an early stage
of technology adoption when consumer attitudes are still less formalized and therefore
more sensitive to changes and information.

The theoretical foundations of this study draw from two economic concepts: information
asymmetry theory and the principal-agent problem which are intensively studied in the
context of corporate governance. Information asymmetry in the context of Al arises
when platforms and their developers have substantially more information about how
algorithms function, how data are processed, and what commercial objectives they
pursue than consumers do.This asymmetry creates an ideal environment for principal-
agent conflicts where algorithms in practice often serve non-consumer interests:
platform profit, advertiser placements, and data retention. Current research on Al trust
at the global level has revealed several consistent findings. A systematic review by
Afroogh et al. (2024) analysing 182 studies indicates that age is a significant predictor of
trust in Al with younger users demonstrating higher trust. Men generally express higher
trust than women often attributed to different patterns of risk appetite and security
sensitivity. Education has a complex relationship with trust: higher levels of education
can paradoxically increase both trust and scepticism as better-educated individuals
better understand both Al's potential and its risks. Experience with Al and frequency of
its use are positive predictors of trust though the effect is not uniform across all aspects
of trust.

The phenomenon of "algorithm aversion"—the tendency of people to prefer human
decisions over algorithmic ones even when algorithms are more accurate—represents a
separate research issue examined in detail by Dietvorst et al. (2015). However, according
to more recent research the phenomenon is context-dependent: people are willing to
accept algorithms in objective data-driven tasks but reject them in tasks requiring
subjective or emotional judgment.

The contribution of this study lies both in extending Al trust research into the Central
European context and in applying classical economic theories (information asymmetry,
principal-agent problem) to a new phenomenon of algorithmic mediation. Although
global studies provide valuable insights, local particularities in legislation, culture and
technological literacy levels mean that Western findings cannot be mechanically
transposed to the Slovak population. Most available studies focus on general "trust in
Al" without deeper distinction between individual aspects (cognitive, emotional,
behavioural) and without deeper examination of the role of information asymmetry and
conflicts of interest. The main objective of this study is to identify and quantify factors
determining trust among Slovak consumers in Al recommendations with particular focus
on the role of information asymmetry and principal-agent conflicts. Simultaneously, we
wish to test the hypothesis that algorithm transparency and explanation quality are the
key mechanisms for reducing information asymmetry and building trust. The objective
is also to distinguish between different types of concerns about algorithms—rational
concerns about manipulation which diminish with experience, and emotional beliefs
about machines' inability to understand human needs.
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1 Current state of the solved problem at home and abroad

Trust in artificial intelligence systems (Al) is a multidimensional construct that
encompasses cognitive, emotional, and behavioural dimensions (Gu et al., 2024;
Afroogh et al., 2024). The Trust Building Model (TBM) identified key components of trust
in online environments: structural assurance, perceived reputation, perceived quality,
perceived web risk, trust beliefs, and behavioural intentions (Saxborn et al., 2024). In the
context of Al recommendation systems this model extends to algorithm-specific factors:
perceived authenticity of recommendations, service quality, mechanism transparency
and willingness to share interaction data (Saxborn et al., 2024; Lee, 2025).

The Technology Acceptance Model (TAM) provides a framework for understanding the
acceptance of new technologies where perceived usefulness and perceived ease of use
are primary determinants of technology adoption (Rejali et al., 2023; Yang et al., 2025).
In the context of Al recommendations, research demonstrates that up to 63 % of
differences in purchase behaviour can be explained through factors such as Al system
quality, consumer trust, and user experience (Syifa & Vanany, 2023).

The Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) extend the original
TAM model with additional factors: hedonic motivation, price, habit, expected
performance and social influence (Xue et al., 2024; lbrahim et al., 2025). Application of
the UTAUT2 model in the context of Al adoption has shown that expected performance,
social influence and hedonic motivation are significant predictors of behavioral intention
to use Al tools (Rejali et al., 2023).

1.1 Information asymmetry and Principal-Agent problem in Al systems

Information asymmetry in the context of Al arises when one party to a transaction has
more or better information than the other leading to market forecast imbalances and
potential erosion of trust (Board Foundation, 2025; Koroye & Alaekwe, 2025). Al systems
negatively affect traditional forms of information asymmetry in several ways: (1) opacity
of algorithmic decision processes, (2) asymmetric access to data and performance
metrics, (3) complexity of machine learning models that exceeds average consumer
understanding (IMF, 2023; NTIA, 2024). The Board Foundation (2025) argues that Al has
the potential to transform corporate governance from a paradigm of information
asymmetry to information symmetry. However, current reality shows that Al more often
deepens information imbalances creating new forms of opacity and monitoring
challenges (Koroye & Alaekwe, 2025; IMF, 2023).

The principal-agent problem occurs when an employee (agent) has different interests
from an employer (principal) and acts in pursuit of their own interests. In the context of
Al, the principal-agent problem represents a modern manifestation of traditional
economic theory. The combination of algorithm opacity and their functioning create
significant barriers for human principals (owners, stakeholders) in identifying cases of
misuse or unethical algorithm behaviour (Kim, 2020). In the context of consumer Al
applications, there is also the problem of "shadow principals"—situations where Al
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agents that appear to act in users' interests prioritize the interests of developers,
platforms, or advertisers (NTIA, 2024).

1.2 Algorithm aversion and transparency

Algorithm aversion—the tendency of people to prefer human recommendations over
algorithmic ones, even when algorithms achieve better results—represents a significant
barrier to Al system adoption (Dietvorst et al., 2015; Reich & Savary, 2020). The work of
Dietvorst et al. (2015) demonstrated that people are particularly averse to algorithmic
predictors after seeing them outperform human predictors. Reich and Savary (2020)
extended this research by identifying that consumers avoid algorithmic advice based on
often-mistaken assumptions that algorithms, unlike humans, cannot learn from
mistakes.

Logg et al. (2019) identified the "algorithm appreciation effect" where consumers may
prefer algorithmic recommendations in specific contexts particularly in objective data-
driven tasks. More recent research has shown that algorithm aversion depends on task
characteristics with consumers rejecting artificial intelligence in tasks requiring
subjective or emotional judgment (Buder & Badali, 2024; Castelo et al., 2019).

Transparency and explainability emerge as the key factors for calibrating trust in Al
systems (Bauer et al., 2023; Arrieta et al., 2020). Bauer et al. (2023) explained in their
study that providing function-based explanations enables artificial intelligence systems
to transform how users perceive and utilize information. They also found asymmetric
effects—explanations can reinforce existing misconceptions and create spillover effects
into other decision domains (Bauer et al., 2023).

1.3 Demographic factors and Al trust

Sociodemographic factors play a significant role in determining the level of trust in Al
systems (Kozak et al., 2024; Afroogh et al., 2024). Research by Kozak et al. (2024) on a
sample of 2,098 students in Poland and the United Kingdom identified nationality,
gender, length of study, place of study, religious practices, and religious development as
significant predictors of trust in Al. Regression analysis revealed that these predictors
explain 16.5 % of total variance in trust (Kozak et al., 2024). The systematic review by
Afroogh et al. (2024) analysing 182 studies confirmed that age is a significant factor with
younger users demonstrating higher trust in Al than older users. Men express higher
trust than women which researchers attribute to women being generally more cautious
and inclined to risk avoidance expressing greater concerns about safety and privacy
related to new technology adoption (Kozak et al., 2024; Ryan et al., 2025).

Education and Al knowledge have a complex relationship with trust. Students in higher
academic years demonstrate higher trust in Al than students in early years suggesting
that length of study may influence perception and trust in Al (Kozak et al., 2024).
Consumers who consider themselves knowledgeable about Al are simultaneously more
trusting and more skeptical —they are more aware of Al's potential but also recognize its
risks (Ryan et al., 2025).
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1.4 Al in Central European and Slovak context

Research on Al adoption in Central European economies reveals heterogeneity across
countries. According to the CEDMO Trends survey (2025), 43 % of Slovaks had at least
occasional practical experience using generative Al tools with 11 % using them daily and
17 % weekly. For comparison, in the Czech Republic, 38 % of the population used Al tools
with 7 % being daily users (CEDMO Hub, 2025).

Slovak users are cautious about trusting Al. More than three-fifths (60 %) of Slovak users
report a tendency to trust outputs but verify them from other information sources. Only
6 % of Slovak users fully trust generative Al without further verification. The most
common tool for verifying data provided by generative Al models is the internet search
engine used by 73 % of Slovak users (CEDMO Hub, 2025).

Ethical aspects of Al tools are a priority for Slovak consumers. The vast majority (76 %)
report that Al tools should respect user privacy. A high proportion of respondents are
also interested in thorough testing of these new technologies (72 %) to ensure they work
as expected. According to 75 % of Slovaks, users should be informed about the system's
purpose, including how it functions and what limitations can be expected (CEDMO Hub,
2025).

2 The aim of the paper, research methodology and methods

This section focuses on describing the research design, objectives established, and
methodological approaches applied during the empirical research. Its objective is to
provide a transparent picture of how the research was designed, what specific questions
the research team posed, and what methods were used to examine these questions.

2.1 Research objectives

The primary objective of this research is to identify and quantify factors that influence
trust among Slovak consumers in Al recommendations for online shopping and service
selection with particular emphasis on the role of information asymmetry and the
principal-agent problem. To achieve the primary objective, four sub-objectives were
established.

The first sub-objective is to create a comprehensive overview of relevant domestic and
foreign literature focused on trust in Al systems including theoretical models such as the
Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of
Technology (UTAUT2). The second objective is to analyse the relationship between
demographic characteristics (age, gender, education) and the level of trust in Al
recommendations including identification of possible statistically significant differences
between different population groups. The third objective is to examine how previous
experience with artificial intelligence affects current consumer trust including analysis of
the algorithm aversion phenomenon. The fourth objective is to measure the impact of
perceived information asymmetry and principal-agent problems on trust in Al
recommendations while simultaneously testing whether the algorithm transparency and
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clear explanations reduce perceived asymmetry and increase trust. These four sub-
objectives are interconnected and contribute to a holistic understanding of factors
determining trust in Al in the Slovak context.

2.2 Research hypotheses

To fulfil the primary objective of this research, we established several assumptions and
hypotheses described in more detail in Chapter 4:

Hypothesis 1: Younger consumers demonstrate higher levels of trust in Al
recommendations than older consumers.

e Ho: There is no statistically significant difference in the level of trust in Al
recommendations among different age groups of consumers.

e Hi: Younger consumers demonstrate higher levels of trust in Al recommendations
than older consumers.

Hypothesis 2: Men demonstrate higher levels of trust in Al recommendations than
women.

e Ho: There is no statistically significant difference in the level of trust in Al
recommendations between different genders.
e H,: Men demonstrate higher levels of trust in Al recommendations than women.

Hypothesis 3: Consumers with higher levels of education demonstrate higher levels of
trust in Al recommendations than consumers with lower levels of education.

e Ho: There is no statistically significant difference in the level of trust in Al
recommendations among consumers with different levels of education.

e Hjs: Consumers with higher levels of education demonstrate higher levels of trust
in Al recommendations than consumers with lower levels of education.

Hypothesis 4: Previous experience with Al positively influences trust in Al
recommendations.

e Ho: Previous experience with Al has no statistically significant impact on trust in
Al recommendations and algorithm aversion.

e Hy: Previous experience with Al positively influences trust in Al recommendations
and algorithm aversion.

Hypothesis 5: Increased perceived information asymmetry reduces trust in Al
recommendations.

e Ho: Perceived information asymmetry has no statistically significant impact on
trust in Al recommendations.

e Hs: Increased perceived information asymmetry reduces trust in Al
recommendations.

Hypothesis 6: There is a statistically significant negative relationship between perception
of conflicts of interest and trust in Al recommendations (higher perception of conflict
relates to lower trust).
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e Ho: There is no statistically significant relationship between perception of
conflicts of interest and the level of trust in Al recommendations.

e He: There is a statistically significant negative relationship between perception of
conflicts of interest and trust in Al recommendations (higher perception of
conflict relates to lower trust).

Hypothesis 7: There is a statistically significant positive relationship between perceived
algorithm transparency and trust in Al recommendations (higher transparency relates to
higher trust).

e Ho: There is no statistically significant relationship between perceived algorithm
transparency and the level of trust in Al recommendations.

e Hj: There is a statistically significant positive relationship between perceived
algorithm transparency and trust in Al recommendations (higher transparency
relates to higher trust).

2.3 Research methodology and methods

The research employs a quantitative approach based on cross-sectional empirical
research which collects data from respondents at a single point in time and enables
analysis of relationships among variables. The sample consists of 204 respondents. Data
were collected through an online questionnaire distributed to the Slovak population over
18 years of age with practical experience using the internet and online shopping. The
sample was stratified by age groups, gender and education level. The questionnaire was
available in Slovak and contained five main sections: (1) demographic characteristics
(age, gender, education), (2) previous experience with Al including number and type of
interactions with Al systems, (3) perceived information asymmetry and principal-agent
problem, (4) algorithm transparency and (5) trust in Al recommendations.

Data analysis was performed using Jamovi software, a freely available statistical tool
compatible with standard analysis procedures. To test the first hypothesis concerning
age differences in Al trust, the Kruskal-Wallis’s test was used, a non-parametric
alternative to classical ANOVA. This method was chosen because it compares five age
groups simultaneously and does not require the normality assumption. The K-W test
results were supplemented with epsilon-squared (g2) effect size calculations which
guantify the practical significance of observed differences. For the second hypothesis on
gender differences, involving a comparison of only two groups, the Mann—Whitney U
test was applied and the effect size r was calculated. For the third hypothesis concerning
education effects, the Kruskal-Wallis test was used again with calculation of €2. To test
the fourth hypothesis concerning Al experience, the fifth hypothesis concerning
information asymmetry, the sixth hypothesis concerning principal-agent problems, and
the seventh hypothesis concerning transparency, Spearman correlation analyses were
applied. Spearman's correlation coefficient (p) is a non-parametric measure of
association suitable for ordinal and continuous variables and does not require
assumption of linear relationships. For each correlation, a p-value was calculated to
assess statistical significance. All statistical tests were performed at an alpha level equal
to 0.05 meaning that results with p-values less than 0.05 are considered statistically
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significant. Additionally, effect sizes were calculated to interpret the practical significance
of findings.

The methodological framework described in this section provides the foundation for
empirical testing of established hypotheses and achievement of defined research
objectives. The combination of literature analysis, quantitative cross-sectional research
and application of non-parametric statistical methods enabled us to achieve the primary
objective and identify and quantify factors determining trust among Slovak consumers
in Al recommendations.

3 Research result

This chapter presents empirical findings of the research examining factors influencing
Slovak consumer trust in artificial intelligence recommendations. The research was
conducted on a sample of 204 respondents using an online questionnaire with 40 items
measuring multiple dimensions of trust, Al experience, information asymmetry and
other relevant variables. Analysis was performed using Jamovi software employing non-
parametric statistical methods suitable for empirically determined violation of the
normality assumption. In total, seven research hypotheses were tested aimed at
identifying key determinants of trust in Al in a Slovak consumer sample with particular
emphasis on the role of information asymmetry and principal-agent problems as
theoretically outlined in the introduction.

The research sample consisted of 204 Slovak respondents over 18 years of age with
practical experience using the internet and online shopping. Sample structure was
stratified by key demographic characteristics relevant to hypothesis testing: age groups
(18-25 years, 26-35 years, 36-50 years, 51-65 years, 65+ years), gender (women, men),
and highest level of education achieved (primary, secondary, university first degree,
university second and third degrees).

Regarding experience with Al tools, respondents demonstrated heterogeneous profiles.
The variable measuring frequency of Al tool use (1-5 scale) captured the intensity of
interaction with Al systems in daily life while the variable measuring level of Al
experience (1-5 scale) reflected subjective perception of own expertise in this field.
Assessment of previous Al experience (1-5 scale) measured whether respondents
perceived their previous interactions with Al positively or negatively which, according to
literature, has significant impact on formation of future trust.

For testing the first hypothesis, the Kruskal-Wallis’s test was applied to all seven items
measuring trust in Al recommendations (1-10 scale). Results provided strong empirical
support for H; across all trust dimensions. The most pronounced age differences
appeared in the item "Al recommendations are useful and help me make decisions" (x*
(4) =94.9, p < 0.001, €2 = 0.468) representing a large effect according to conventional
criteria. Nearly half of the variance (46.8 %) in this trust dimension can be attributed to
age differences. Other items showed similar results. Notably, the smallest, though still
highly statistically significant difference, appeared in the item "I believe the Al system
takes my interests into account" (x*(4) =35.6, p <0.001, €2=0.175). This pattern suggests
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that while younger respondents generally trust more in technical aspects of Al
(reliability, quality, usefulness), generational differences are somewhat smaller in the
dimension of personal relevance and consideration of individual interests. This finding
can be interpreted in the context of the principal-agent problem discussed in the
theoretical section—concerns about conflicts of interest between platforms and users
appear to be distributed less asymmetrically across generations than general trust in the
technical competence of Al systems.

Younger consumers demonstrate higher trust across all these dimensions—from
cognitive confidence in reliability and quality through emotional sense of safety to
behavioural intention to follow Al recommendations in the future. We accept hypothesis
H, in assumption 1 and reject Ho.

The second research hypothesis predicted that men demonstrate higher levels of trust
in Al recommendations than women. This assumption is based on research findings that
women are generally more cautious and inclined toward risk avoidance expressing
greater concerns about security and privacy related to adoption of new technologies
(Kozak et al., 2024; Ryan et al., 2025).

The Mann-Whitney U test applied to seven trust items provided partial support for H,.
Statistically significant differences between men and women appeared in four of five
items. The most pronounced difference was identified in the item "Al recommendations
have high quality and reliability" (U = 4133, p = 0.008, r = -0.194). Effect sizes ranged
from small to medium representing milder but consistent gender differences compared
to more pronounced age differences identified in H;. From the perspective of
information asymmetry theory and risk aversion, we can interpret these results as
suggesting that women may be more sensitive to ambiguities and opacity in algorithmic
processes manifesting lower trust in technical aspects of Al. Paradoxically, transparency
itself showed no gender differences (p = 0.259) suggesting that both genders perceive
current Al systems as similarly non-transparent, but their reactions to this transparency
differ—women translate it into lower confidence in reliability and safety. Hypothesis H,
is therefore partially supported.

The third research hypothesis predicted that consumers with higher levels of education
demonstrate higher levels of trust in Al recommendations. The theoretical foundations
of this hypothesis are based on findings by Kozak et al. (2024) that students in higher
academic years demonstrate higher trust in Al suggesting that length and intensity of
education may influence perception and trust in Al systems.

The Kruskal-Wallis’s test applied to three education levels (primary/secondary; university
first degree; university second and third degrees) revealed partial results. Statistically
significant differences appeared in three of five items: "Al recommendations have high
quality and reliability," "I believe the Al system takes my interests into account," and "Al
recommendations are reliable and accurate." The item "l will follow Al recommendations
in the future" showed weaker though still statistically significant effect. Items "I feel safe
following Al recommendations," "I believe Al recommendations are transparent and
justifiable," and "Al recommendations are useful and help me make decisions" did not
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reach statistical significance though the first two were close to the critical value of p =
0.05.

Effect sizes were generally smaller than in the education hypothesis indicating that
education has milder impact on Al trust than age. This pattern can be interpreted
through the information asymmetry concept— more educated respondents may have a
better understanding of basic Al and algorithmic principles which reduces perceived
information asymmetry and supports cognitive trust in Al quality and reliability.
Education by itself, however, may not necessarily influence trust, sense of safety, or
perception of transparency of specific Al implementations in commercial platforms.

Education has differentiated impact on trust in Al depending on context. People with
different education levels clearly recognize Al usefulness (€2 = 0.014) but differ
significantly in how they assess its quality and reliability (€2 = 0.101). According to Ryan
et al. (2025), this explains the paradox whereby more educated users are simultaneously
more trusting and more sceptical: they better understand Al’s potential but also
recognize its risks. Differences between groups are therefore small. Hypothesis H; was
confirmed; however, education influences trust more weakly than age and only in certain
aspects.

The fourth research hypothesis predicted that previous experience with Al positively
influences trust in Al recommendations and negatively influences algorithm aversion.
This hypothesis reflects findings by Reich and Savary (2020) that people tend to reject
algorithms based on incorrect assumptions that they cannot learn from mistakes and
research by Logg et al. (2019) on the "algorithm appreciation effect" in specific contexts.

Spearman correlation analyses provided strong and consistent support for Ha. All three
Al experience variables—frequency of use, level of experience, and assessment of
previous experience—showed statistically highly significant positive correlations with all
Al trust items (p < 0.001 in all cases). Frequency of Al tool use showed the strongest
correlations with trust. Level of experience (subjective assessment of own expertise)
correlated most strongly with items "Al recommendations are useful” and "l will follow
Al in the future." Three of five aversion items showed statistically significant negative
correlations with experience supporting Ha. The strongest relationship appeared in the
item "I feel algorithms are trying to manipulate and pressure my decisions" which
correlated negatively with frequency of Al use (p =-0.358, p <0.001), level of experience
(p=-0.299, p < 0.001), and experience assessment (p =—-0.222, p = 0.001). This indicates
that the more respondents use Al and the more positively they assess their experience,
the less they perceive manipulative potential of algorithms.

Two aversion items showed no significant correlations with experience: "l would prefer
to rely on my own experience and instincts rather than algorithms" and "Algorithms are
too cold and don't consider human needs." This finding is theoretically significant
suggesting that while Al experience does mitigate concerns about manipulation, it does
not change fundamental beliefs that machines cannot understand human needs and
that human intuition has irreplaceable value.
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This finding is confirmed by Castelo et al. (2019) who showed that people reject Al in
tasks requiring emotional or subjective judgment. Concerns about "coldness" of
algorithms and preference for own instincts are emotional beliefs that do not change
with technical experience. Concerns about manipulation, by contrast, are more rational,
and positive experiences with Al mitigate them because they demonstrate that
algorithms serve users. Experience with Al thus has differentiated effects on different
types of concerns. Hypothesis Hy4 is supported, but with the note that experience only
changes certain aspects of algorithm aversion.

The fifth research hypothesis predicted that increased perceived information asymmetry
reduces trust in Al recommendations. This hypothesis is theoretically grounded in
conceptualization of information asymmetry in Al context by Board Foundation (2025)
and Koroye and Alaekwe (2025) who argue that the opacity of algorithmic decision-
making processes, asymmetric access to data, and the complexity of machine-learning
models create significant information imbalances between platforms and consumers.

An important methodological note is that questionnaire items measuring information
asymmetry are formulated positively (e.g., "l understand how the Al system makes
recommendations," "I know how my data is used") meaning higher scores indicate lower
information asymmetry (better understanding, more information). Therefore, we expect
positive correlations between these items and trust which empirically confirm the
hypothesis that higher information asymmetry (lower scores) reduces trust.

Correlation analyses provided strong and consistent support for Hs. All six items
measuring perceived information asymmetry showed statistically highly significant
positive correlations with all seven trust items (p < 0.001 in all cases). The strongest
relationships appeared between transparency items and cognitive dimensions of trust.
"l understand how the Al system makes recommendations" correlated strongly with "Al
recommendations are useful" (p =0.710, p < 0.001), "Al is reliable" (p = 0.587, p <0.001),
and "I will follow AI" (p = 0.644, p < 0.001). The correlation pattern for the item "l feel in
control of my data" is particularly interesting. This item showed the weakest correlations
with trust among all six information asymmetry items (e.g., with Al quality p = 0.311,
with usefulness p = 0.267, with future use p = 0.244) though all remained statistically
highly significant (p < 0.001). This suggests that while cognitive understanding of Al
mechanisms (how it works, what parameters it uses) has strong relationship with trust,
mere feeling of control over own data has weaker effect. From principal-agent theory
perspective, we can interpret this finding as suggesting that consumers may be relatively
resigned to real lack of control over their data in the digital economy, and therefore this
dimension carries less weight in forming trust than transparency of algorithmic
processes themselves.

Hypothesis Hs is fully supported by correlations across all information asymmetry and
trust dimensions.

The sixth research hypothesis predicted that increased perception of conflicts of interest
reduces trust in Al recommendations. Spearman correlation analyses applied to all six
principal-agent problem items and all seven Al trust items provided strong support for
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He. All correlations were statistically highly significant (p < 0.001) showing consistently
positive relationships with effect sizes from moderate to very strong.

The strongest correlations were shown by the item "Advertisers have greater influence
than consumers" with usefulness (p = 0.693), future use (p = 0.639), and quality (p =
0.602). The item "I believe platforms act in my interest" correlated strongly with sense
of safety (p = 0.662), transparency (p = 0.630), and perception of concern for my needs
(p=0.581). The item "I believe platforms care about data security" correlated with safety
(p = 0.586), transparency and quality (both p = 0.549). Notably, the item "Al tries to
convince me to buy regardless of usefulness" showed the weakest correlations (p = 0.289
to 0.370) suggesting that perception of manipulative character of Al has less relationship
with trust than other principal-agent problem dimensions.

These results confirm that perception of platform intentions and interest alignment is a
fundamental predictor of trust across all dimensions. Hypothesis He is supported by
correlation relationships empirically confirming the principal-agent problem concept in
Al context as defined by Board Foundation (2025) and NTIA (2024). Algorithm
transparency and clear explanations of Al mechanisms are confirmed as fundamental
factors in building consumer trust in Al recommendation systems in the Slovak context.

The seventh research hypothesis predicted that algorithm transparency and clear
explanations of Al mechanisms increase consumer trust. This hypothesis stems from
theoretical framework by Arrieta et al. (2020) and empirical findings by Bauer et al.
(2023) who demonstrated that providing function-based explanations enables artificial
intelligence systems to transform how users perceive and use information. Transparency
and explainability are key factors for calibrating trust in Al systems helping reduce
perceived information asymmetry between platforms and consumers. Spearman
correlation analyses applied to six transparency items and seven trust items provided
support for Hy. All 42 correlations were statistically highly significant (p < 0.001), showing
positive relationships (p = 0.244 to 0.855). Positive correlations confirm the hypothesis:
the better respondents understand Al mechanisms, the higher trust they demonstrate.

The item "I understand how the Al system makes recommendations" showed the
strongest correlations with usefulness (p = 0.710), quality and future use (p = 0.644)
demonstrating that understanding basic Al mechanisms is a strong predictor of trust. The
item “lI know how my data is used” showed moderate to strong correlations with
transparency and usefulness. The item "Platforms adequately inform me about
algorithms" showed relatively weaker correlations suggesting subjective understanding
has stronger relationship with trust than perception of platforms' communication
efforts. The item "l feel in control of my data" showed the weakest correlations.

These results confirm that respondents who perceive Al systems as transparent and
understandable demonstrate consistently higher trust. The difference between "I
understand" items (strong correlations) and "I have control" items (weak correlations)
reflects the reality of the digital economy where consumers acknowledge limitations of
their actual control but nevertheless demand transparency. Hypothesis H; is fully
supported by correlation relationships confirming that algorithm transparency is an
important factor in building trust in Al recommendations.
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From seven tested hypotheses, six were fully supported by empirical data (Hy, Ha, Hs, Hs,
H;) and one was partially supported (H,). The strongest effects appeared in age
differences (Hs, €2 up to 0.468), Al experience, and information asymmetry (Ha, Hs, p up
to 0.710). Education had weaker effects (Hs, €2 = 0.039-0.101), gender differences were
subtle (H2) while perception of conflicts of interest and transparency had greater effects
on trust (Hs, Hy, p = 0.289-0.855).

4 Discussion

The empirical findings of this study provide a perspective on consumer trust in Al
recommendations and broaden understanding of theoretical models of information
asymmetry and the principal-agent problem. The strongest effects appeared in age
differences where younger respondents demonstrated significantly higher trust across
all dimensions (g2 = 0.175 to 0.468). A noteworthy finding is that the smallest age
differences appeared in the item measuring perception of whether Al considers
individual interests suggesting that principal-agent problem concerns are distributed less
asymmetrically across generations. Gender differences were less pronounced with
women showing lower trust in technical aspects of Al, yet paradoxically, perceived
algorithm transparency showed no gender differences. The difference lies in how both
genders react to perceived opacity: women translate it into lower confidence in
reliability and safety. Education showed the weakest effects reflecting a paradox where
educated respondents are simultaneously more trusting and more sceptical supporting
more rational calibrated trust.

The hypothesis concerning Al experience was fully supported except for two aversion
items. This finding distinguishes between rational and emotional concerns about
algorithms: experience mitigates rational concerns about manipulation, but emotional
beliefs that machines cannot understand human needs do not change with technical
experience. Hypotheses testing information asymmetry and transparency impact
provided the strongest empirical correlations (p up to 0.855) supporting theoretical
frameworks. An interesting paradox emerged from the "l feel control over my data" item
showing the weakest correlations with all trust dimensions (p = 0.244 to 0.376).
Cognitive understanding of algorithms is a stronger predictor of trust than perceived
sense of control. Consumers are relatively resigned to real control over data but view
secure understanding of data use as essential. The principal-agent problem hypothesis
was supported by several correlations (p = 0.289 to 0.693). The strongest correlations
appeared for the advertiser influence item suggesting more sophisticated users who
understand digital platform business models and accept this reality but still trust Al
technical quality. The item about persuading toward purchases regardless of benefit
showed the weakest correlations, possibly reflecting normalization of manipulation
techniques in e-commerce.

Conclusion

This study identified and quantified factors determining trust among Slovak consumers
in Al recommendations. Age is the strongest demographic predictor (€% up to 0.468), but
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generational differences are less pronounced in the dimension of perceiving individual
relevance. Gender differences are subtle but consistent. Education has lower impact and
reflects a paradox where educated respondents combine higher trust with greater
scepticism. Al experience has differentiated effects on trust: it reduces rational concerns
about manipulation but does not change emotional beliefs. Transparency and cognitive
understanding are the strongest predictors (p up to 0.855) confirming information
asymmetry theory. Principal-agent problem is a relevant factor with complex correlation
patterns.

Practical implications focus on prioritizing increased algorithm transparency and
explanation quality which is not merely "nice-to-have" but a fundamental factor in
building trust. Communication should be differentiated by demographic groups.
Regulation should focus on transparency obligations rather than consumer control
requirements. Implementation of "right to explanation" confirmed as critically
important. Regulation should distinguish between rational and emotional aspects of
aversion. Educational initiatives to increase algorithmic literacy should be a priority.
Future studies could test causal relationships through experimental designs, extend
analysis to other Central European countries, combine quantitative and qualitative data,
and track trust dynamics over time. Consumer trust in Al is not a simple "yes or no"
phenomenon, but a dynamic construct formed by mutual interaction of age, technology
experience, perceived algorithm transparency, and perception of platform intentions.
This study provides empirical evidence for the claim that transparency of digital
processes and ability to understand these processes are key pillars of trust and
responsible Al in the digital economy.

Limits of the Study

This study has several important limitations. First, although the sample size of 204
respondents is adequate for statistical analysis, it may be considered relatively small for
generalization to the entire Slovak consumer population and likely represents more
digitally literate users. Second, the cross-sectional design captures data at a single point
in time and does not allow for causal inference or examination of trust dynamics over
time. Third, all data were self-reported through questionnaires, potentially introducing
social desirability bias. Fourth, findings are specific to the Slovak market and may not
generalize to other countries with different regulatory frameworks or cultural contexts.
Despite these limitations, the study provides evidence for the relationship between
information asymmetry, algorithm transparency, and consumer trust in Al
recommendations.
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BUSINESS R&D EXPENDITURE IN SLOVAKIA POSITION IN COMPARISON
AND EUROPEAN UNION FOR YEARS 2015-2024

Jozef Kovdcs — Natdlia Misikovd — lvana Mistunovad Huddkovd — NadeZda Jankelova

Abstract

The objective of this study is to examine differences in business enterprise expenditure
on research and development between Slovakia with direct comparison with the
European Union over the period 2015-2024. The analysis is based on secondary data
obtained from the Eurostat database, ensuring comparability across countries and over
time. Descriptive statistical methods are used to analyse the development and variability
of business R&D expenditure, while graphical methods are applied toillustrate long-term
trends. To test the statistical significance of differences between Slovakia and the EU
average, inferential statistical analysis is employed. Given the characteristics of the data
and the limited number of observations, the Mann—Whitney U test is used. The results
confirm the existence of statistically significant differences in the level of business
enterprise expenditure on research and development between Slovakia and the
European Union.

JEL classification: C12, 031, 012
Keywords: business enterprise expenditure on R&D, Slovakia, European Union,
innovation, Eurostat

Introduction

In the current global economic environment, corporate investment in research and
development of new technologies is a key element of competitiveness. New
technologies and innovations drive economic growth and help countries remain
competitive. For Slovakia, the gradual shift from manufacturing to a modern knowledge-
based economy is currently crucial. Companies play an important role in this process
because their innovations bring real results directly into practice and to the global
market.

In this article, we therefore focus on Slovakia's position in comparison with the European
Union average in 2015-2024. We work mainly with data from Eurostat, which allowed us
to make a simple comparison of this development over time. In addition to monitoring
development trends, we also focused on statistical testing. Due to the limited number of
comparison sources available to us, we chose the non-parametric Mann-Whitney U test
to verify the differences. Our goal was to determine whether Slovakia is actually lagging
behind the EU average in the area under review or whether it has managed to catch up
in the last decade.
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1 Current state of the solved problem at home and abroad

Research on corporate expenditure on research and development (R&D) in the V4
countries has emerged as a critical area of inquiry due to its central role in fostering
innovation, economic growth, and competitiveness in the region (Roszko-Wéjtowicz et
al., 2022; Sofrankova et al., 2018). Since the accession of the Visegrad Group countries
to the European Union in 2004, their research and development activities have evolved
under the influence of EU structural funds and cohesion policy, which aim to enhance
innovation capacity (Bockova, 2013).

Over the past two decades, studies have documented the growing importance of
investments in research and development in shaping the innovation ecosystems of the
Czech Republic, Hungary, Poland, and Slovakia, albeit with varying degrees of progress
and notable structural differences among them ( Szuflita-Zurawska & Basifiska, 2021).
The practical relevance of this research lies in addressing regional disparities and
informing policy measures designed to strengthen the knowledge-based economy and
the global competitiveness of these countries (Kiselakova et al., 2018; Csugany &
Tanczds, 2025).

For example, corporate expenditure on research and development as a percentage of
GDP remains below the EU average, highlighting the need for targeted interventions
(Brandova et al., 2024).

The specific problem addressed in this review concerns the determinants, dynamics, and
impacts of corporate research and development (R&D) expenditure in the V4 countries,
particularly in light of heterogeneous innovation performance and economic structures
(lvanova & Z&rska, 2023; Odei et al., 2021). Despite extensive research, a knowledge gap
persists regarding the spatial and sectoral disparities in R&D investments, the interaction
between public support and private funding, and the effectiveness of fiscal policies in
stimulating corporate R&D (Klimova et al., 2020; Pisar et al., 2024; Shakhmuradyan,
2022).

There are competing perspectives on whether public support for R&D complements or
crowds out private investment, with some studies emphasizing complementarity while
others suggest ambiguous or context-dependent effects (Pisar et al., 2020; Mikotajczyk,
2018). Moreover, the role of foreign direct investment and international collaboration in
shaping R&D outcomes remains contested (Owczarczuk, 2013; HintoSova et al., 2020).
This gap has significant policy implications, as insufficient understanding may lead to
suboptimal resource allocation and hinder innovation-driven growth (Ratinger et al.,
2020).

The conceptual framework underpinning this review integrates the concepts of
corporate R&D expenditure, innovation performance, and economic competitiveness,
drawing on endogenous growth theory and innovation system perspectives (Szarowska,
2018; Prokop et al., 2021). Corporate R&D expenditure is conceptualized as a key input
driving innovation output, such as patents and new products, which in turn enhance
firm-level and regional competitiveness (Huriady & Pisar, 2021; Pleticha, 2021). The
framework acknowledges the mediating role of public support, human capital, and
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international linkages in shaping these relationships (Vokoun & Dvoulety, 2022; Prokop
et al.,, 2021). This integrated approach guides the systematic examination of the
determinants and effects of corporate R&D expenditure in the V4 context.

2 Research design and methodology

This study focuses on analysing the position of Slovakia in the area of business research
and development within the European Union over the period 2015 — 2024, comparing it
with the European Union average (EU27). The main objective of the study is to identify
differences in the level and development of business enterprise expenditure on research
and development (BERD) between Slovakia and the European Union and to assess
whether these differences are statistically significant. The analysis is based on
harmonised secondary data obtained from Eurostat, which provides internationally
comparable statistics on research and development activities across EU member states.

The following indicators were included in the analysis:

e Business enterprise expenditure on R&D (BERD), total (million euro).
e BERD as a percentage of GDP (%).
e Annual development of BERD over time.

The data cover the period 2015 — 2024, with data for 2024 reported as provisional, in
accordance with Eurostat methodology. The analysis focuses on total BERD across all
NACE Rev. 2 economic activities and total sources of funding.

Descriptive and inferential statistical methods were applied to process the data. Within
descriptive statistics, basic parameters such as mean values, medians, standard
deviations, minimum and maximum values, and year-on-year changes were calculated
for Slovakia and the European Union average. To illustrate the development and
differences in business R&D expenditure, bar charts and time-series graphs were used.
Inferential statistical methods were applied to test the statistical significance of
differences in business R&D expenditure between Slovakia and the European Union
average. Prior to hypothesis testing, the normality of data distribution was verified using
the Shapiro—Wilk test. If the assumption of normality was met, an independent samples
t-test was used to compare the average values of BERD between Slovakia and the
European Union. If the normality assumption was not satisfied, a non-parametric Mann—
Whitney U test was applied as an alternative.

All statistical analyses were conducted using the JAMOVI statistical software, while
Microsoft Excel was used for data preparation and graphical visualisation.

Research assumption

We expect, that Slovakia exhibits a lower level of business enterprise expenditure on
research and development than the European Union average over the period 2015 —
2024, and that this difference is persistent over time and statistically significant.
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Research question

Are there statistically significant differences in business enterprise expenditure on
research and development between Slovakia and the European Union average in the
period 2015 — 20247

Following the research question, 2 hypotheses were set:

e Ho: There are no statistically significant differences in business enterprise
expenditure on research and development between Slovakia and the European
Union average in the period 2015 — 2024.

e H;: There are statistically significant differences in in business enterprise
expenditure on research and development between Slovakia and the European
Union average in the period 2015 — 2024.

3 Research results

We set a research question and two research hypotheses, which we empirically test. In
the next part of the partial analysis and conclusion construction to test the research
hypotheses, we examined each variable using descriptive statistics.

Figure 1
Development of business enterprise expenditure on R&D (BERD) in Slovakia and the EU 27 (2015-2024)

Development of business enterprise expenditure on R&D (BERD) in Slovakia and
the EU 27 (2015-2024)
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Source: Own processing

The figure 1 illustrates the long-term trend in corporate expenditure on research and
development. Although both Slovakia and the EU average show stable growth in the long
term, the absolute difference remains quite noticeable. Slovakia's BERD increased from

60



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

€259,000 in 2015 to €767,000 in 2024. Despite this positive development, there is still a
significant gap between the domestic business environment and the European Union
average. To verify the significance, we used descriptive statistics, which are shown in the
tables below.

Table 1
Results of the Mann—Whitney U test comparing business enterprise expenditure on R&D in Slovakia and
the EU (2015-2024)

Independent Samples T-Test Statistic p

C Mann-Whitney U 0.00 0.002

Source: Own processing based on JAMOVI output

Table 2
Descriptive statistics of business enterprise expenditure on R&D in Slovakia and the EU (2015-2024)

Group Descriptives

Group N Mean Median SD
Slovakia 10 199 055 180 398 46 767
Value
EU 27 4 488 440 165

Source: Own processing based on JAMOVI output

Figure 1 presents the results of the Mann—Whitney U test comparing business enterprise
expenditure on research and development between Slovakia and the European Union
over the period 2015-2024. The results indicate a statistically significant difference
between the two groups (U = 0.00, p = 0.002). This finding confirms that the level of
business R&D expenditure in Slovakia differs significantly from the EU average during the
analysed period. Based on the test results, the null hypothesis was rejected.

Figure 2 summarises the descriptive statistics of business enterprise expenditure on R&D
for Slovakia and the European Union. Over the analysed period, Slovakia recorded an
average BERD of 199,055 million euro, with a median value of 180,398 million euro,
indicating a gradual increase in business R&D expenditure over time. The relatively high
standard deviation (46,767 million eur) reflects notable variability in annual expenditure
levels.

In contrast, the European Union exhibits substantially higher average and median values
of business enterprise expenditure on R&D, confirming a pronounced gap between
Slovakia and the EU average. Overall, the descriptive statistics support the inferential
results, demonstrating persistent differences in the level of business R&D investment
between Slovakia and the European Union throughout the period 2015-2024.
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4 Discussion

The empirical findings of this study confirm statistically significant differences in business
enterprise expenditure on research and development between Slovakia and the
European Union average over the period 2015-2024. The rejection of the null hypothesis
is consistent with previous empirical evidence documenting the persistent lag of Slovakia
and other V4 countries in terms of business-sector R&D intensity (Roszko-Wéjtowicz et
al., 2022; Sofrankova et al., 2018). The results thus reinforce the argument that
insufficient corporate R&D investment remains a structural feature of innovation
systems in Central and Eastern Europe rather than a temporary deviation.

The descriptive statistics indicate that, despite a gradual increase in business R&D
expenditure in Slovakia, the gap relative to the EU average remains substantial
throughout the analysed period. Similar patterns have been identified by Szuflita-
Zurawska and Basifiska (2021), who emphasise that innovation convergence within the
EU is uneven and strongly influenced by national economic structures and institutional
settings. The relatively high variability of Slovak business R&D expenditure observed in
this study further supports the view that innovation performance in smaller economies
is sensitive to external shocks and policy changes, as suggested by Kiselakova et al.
(2018).

From a theoretical perspective, the results align with endogenous growth theory, which
posits that sustained economic growth depends on continuous investment in knowledge
creation and innovation (Szarowskd, 2018). However, the persistent underperformance
of Slovakia in comparison with the EU average indicates that corporate R&D expenditure
alone may be insufficient to generate strong innovation outcomes in the absence of
complementary factors. Prokop et al. (2021) and Hunady and Pisar (2021) highlight the
importance of absorptive capacity, human capital, and institutional quality in translating
R&D inputs into measurable innovation outputs. The findings of this study indirectly
support these arguments by demonstrating that higher aggregate economic integration
does not automatically lead to higher business R&D intensity.

The observed disparities may also be interpreted in light of the debate on public support
for research and development. Previous studies offer mixed evidence regarding whether
public R&D funding complements or crowds out private investment (Pisar et al., 2020;
Mikotajczyk, 2018). While the present study does not directly assess this relationship,
the persistent gap in business R&D expenditure suggests that existing policy instruments
in Slovakia may not be sufficiently effective in stimulating sustained private-sector
engagement in research activities. Klimova et al. (2020) and Shakhmuradyan (2022)
similarly argue that the design and targeting of fiscal incentives play a critical role in
shaping firms’ innovation behaviour.

Furthermore, the results may reflect the specific role of foreign direct investment in the
Slovak economy. Owczarczuk (2013) and HintoSova et al. (2020) point out that high
inflows of foreign investment do not necessarily translate into increased domestic R&D
expenditure unless strong linkages with local firms and research institutions are
established. The findings of this study are consistent with this perspective, suggesting
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that Slovakia’s integration into global value chains has not yet resulted in a proportional
strengthening of indigenous corporate R&D capacity.

Overall, the discussion of results confirms that the lower level of business enterprise
expenditure on research and development in Slovakia is a persistent and structurally
embedded phenomenon. In line with Ratinger et al. (2020), this has important policy
implications, as insufficient understanding of the underlying determinants may lead to
ineffective allocation of public resources and limit innovation-driven growth. These
findings provide a direct bridge to the concluding section, which summarises the main
implications and outlines directions for future policy and research.

Conclusion

Verification of research hypotheses and answer to the research question

Based on the results of the empirical analysis and the application of the Mann—Whitney
U test, the following conclusions we can state:

e We reject the hypothesis Ho. There are no statistically significant differences in
business enterprise expenditure on research and development between Slovakia
and the European Union average in the period 2015 — 2024.

Hypothesis H; — we accept. There are statistically significant differences in business
enterprise expenditure on research and development between Slovakia and the
European Union average in the period 2015 — 2024.

Based on the analysis we can answer the research question — Are there statistically
significant differences in business enterprise expenditure on research and development
between Slovakia and the European Union average in the period 2015 — 2024?

Based on these findings, the research question can be answered as follows:

Yes, there are statistically significant differences in business enterprise expenditure on
research and development between Slovakia and the European Union average over the
period 2015-2024. The results confirm that Slovakia exhibits a persistently lower level of
business R&D expenditure compared to the EU average throughout the analysed period.

The objective of this study was to analyse the position of Slovakia in terms of business
enterprise expenditure on research and development in comparison with the European
Union average over the period 2015-2024 and to assess whether the observed
differences are statistically significant. Based on harmonised Eurostat data and the
application of descriptive and inferential statistical methods, the study confirms the
existence of persistent and statistically significant disparities between Slovakia and the
EU average.

The results demonstrate that, despite a gradual increase in business R&D expenditure in
Slovakia, the country continues to lag behind the European Union in terms of both
absolute levels and relative intensity. These findings underline the structural nature of
the gap and suggest that convergence towards the EU average remains a long-term
challenge rather than an automatic outcome of economic growth or EU membership.
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From a policy perspective, the conclusions of this study emphasise the need for more
targeted and effective measures aimed at stimulating private-sector investment in
research and development. Enhancing the efficiency of public support instruments,
strengthening human capital, and fostering stronger linkages between enterprises,
research institutions, and international partners appear crucial for improving the
innovation performance of the Slovak economy.

By providing empirical evidence on the magnitude and persistence of differences in
business R&D expenditure, this study contributes to the broader literature on innovation
and competitiveness in Central and Eastern Europe and offers a basis for more informed
policy discussions on innovation-driven growth.
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HODNOTENIE PERCEPCIA RIZIKA VO VYBRANYCH RODINNYCH
PODNIKOCH ZAMERANYCH NA UBYTOVANIE A STRAVOVANIE

Peter Kuchar

Abstract

Information technology (IT) plays a significant role in shaping the processes surrounding
family business sales, particularly in the context of succession. When a family business
transitions ownership to an external buyer, IT can serve as a critical enabler by
supporting operational continuity, transparency and the transfer of business knowledge.
This paper draws on a literature review to examine succession in the specific context of
a family business sale to an external buyer. It analyses how IT supports the transition
process, particularly through data management, communication between stakeholders,
process automation and the integration of information systems. The aim of the paper is
to advance the theoretical understanding of the role of IT in family business succession.
The literature review identifies key areas related to technological readiness, including IT
infrastructure, data security, business intelligence systems, technology adoption, IT
personnel competencies, integration capabilities, cost efficiency and customer
relationship management systems. The findings indicate that the combined
effectiveness of these areas can reduce transaction risks, facilitate knowledge transfer
and support the long-term continuity of the business after the sale.

JEL classification: D23, G34, M15
Keywords: family business, information technology, succession factors

Uvod

Podla Eurdpskej komisie rodinné podniky tvoria viac ako 60 % vSetkych podnikov v
Eurépe. Firemné nastupnictvo a predaj rodinného podniku vyZzaduju dokladné
planovanie a strategické myslenie. Uspe3né firemné nastupnictvo v kontexte predaja
rodinného podniku si vyZzaduje nielen identifikaciu vhodnych kupujucich a spravne
uréenie hodnoty podniku, ale aj komplexné porozumenie pravnych aspektov a postupov
spojenych s predajom. Strategické vyjedndvanie a uzatvaranie obchodnych dohéd su
rovnako doleZité, ako aj schopnost efektivne komunikovat s potencialnymi kupujicimi a
zucastnenymi stranami. IT dnes predstavuju zasadny pilier moderného podnikatelského
prostredia, pricom ich déleZitost spociva v optimalizacii prevadzkovej efektivnosti,
zefektivneni komunikacnych procesov a poskytovani podpory pre kvalifikované
strategické rozhodovanie.
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1 Sucasny stav riesSenej problematiky doma a v zahranici
1.1 Nastupnictvo v kontexte predaja rodinného podniku

V suvislosti s predajom rodinného podniku je nastupnictvo povazované za jeden z
kl'd€ovych faktorov, ktoré ovplyviuju hladky prechod vlastnictva a riadenia. Proces
planovania nastupnictva sa povaZuje za nevyhnutnu sucast udrzatelnosti rodinnych
podnikov, pricom jeho ciefom je zabezpedlit pripravenost budlcej generacie alebo
potencidlnych kupujlcich na prevzatie veducich pozicii. Je zndme, Ze dobre navrhnuty
plan ndstupnictva pomdaha minimalizovat rizikd spojené s prechodom, akymi su strata
klucovych vztahov, narusenie prevadzky a zvySena fluktudcia zamestnancov (Whitman-
Rector, 2024). Napriek doleZitosti tejto oblasti sa zistilo, Ze len priblizne 15 % rodinnych
podnikov md vypracovany formalny plan nastupnictva (Saymaz & Lambert, 2019). Tento
nedostatok je ¢asto pripisovany emociondlnym vazbam, ktoré ¢lenovia rodiny maju k
podniku, a ktoré mozu komplikovat rozhodovaci proces. Napriklad majitelia, ktori do
budovania podniku investovali zna¢né mnoZstvo Casu a Usilia, mézu mat problém s
akceptovanim myslienky predaja. Navyse, prechod vlastnictva a riadenia je casto
sprevadzany emocionalnym vypatim, ktoré postihuje ako sucasného vlastnika, tak aj
buduceho nastupcu, pricom efektivne riadenie vztahov a o¢akavani je v tomto kontexte
povaZované za zdsadné (Kechli, 2023; Whitman-Rector, 2024). Pri predaji rodinného
podniku sa vyzaduje identifikdcia a priprava potencidlnych nastupcov, ¢i uz ide o
rodinnych prislusnikov alebo externych zaujemcov. Vyber nastupcu je ¢asto oznaCovany
ako rozhodujuci krok pre zabezpecenie kontinuity a dlhodobej udrzatelnosti podniku
(Kechli, 2023). Tento proces obvykle zahffia komplexné posudenie schopnosti, zaujmov
a pripravenosti vybranych os0b prevziat riadenie podniku (Saymaz & Lambert, 2019).
Zaroven je podciarkovana doleZitost jasnej a transparentnej komunikacie planu
nastupnictva, ktora& ma za ciel predchadzat potencidlnym konfliktom medzi
zainteresovanymi stranami. Takato transparentnost prispieva k budovaniu dovery a
zvysuje pravdepodobnost, Ze vsetci aktéri budu suhlasit s budidcim smerovanim
organizacie (Kechli, 2023; De Boer, 2024). Okrem toho sa proces predaja rodinného
podniku ¢asto spaja s pravnymi a financnymi aspektmi, akymi su planovanie majetku,
danové dosledky a ocenenie podniku. Na zjednodusenie tychto komplikovanych dvah sa
odporuca zapojenie odbornikov, ako su pravni poradcovia alebo Uctovnici, ktori mozu
zabezpedit, Ze predaj prebehne efektivne a bez vyraznych problémov (Saymaz &
Lambert, 2019). Uspedny plan nastupnictva musi byt zosuladeny s dlhodobou viziou a
strategickymi ciefmi podniku. Toto zosuladenie zahffia analyzu schopnosti podniku
prisposobit sa budicim vyzvam a prileZitostiam, pricom je nevyhnutné, aby nastupca
disponoval zru¢nostami potrebnymi na efektivne vedenie organizdcie (Lecounte, 2018;
Kechli, 2023).

Suhrnne moZno konstatovat, Ze problematika nastupnictva v kontexte predaja rodinného
podniku si vyZaduje starostlivé planovanie, zvladanie emociondlnych aspektov, efektivnu
komunikaciu a strategické riadenie. RieSenim tychto faktorov sa vyrazne zvySuje
pravdepodobnost Uspesného prechodu vlastnictva a dlhodobej prosperity podniku.
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1.2 Dovody predaja rodinného podniku

Rozhodnutie predat rodinny podnik je ¢asto povazované za komplexny proces, ktory je
ovplyvneny mnozstvom rbéznorodych faktorov. Tento krok je vo viacerych pripadoch
iniciovany situaciou, ked majitelia dosiahnu vek déchodku, pricom v rodine chyba
vhodny nastupca. Takato absencia nastupnictva vedie k tomu, Ze podnik je odpredany,
¢im sa zabezpecuje jeho kontinuita a sucasne aj finanénd buduicnost predavajucich
(Kechli, 2023). Dal3ia generécia je &asto nezainteresovana v prevzati podniku, ¢o mdze
byt spésobené ich osobnymi kariérnymi cielmi, nedostatkom manazérskych schopnosti
alebo motivacie na riadenie. Tato situacia ma za nasledok, Ze podnik je predany, aby sa
predislo jeho moznému Upadku (Kechli, 2023). Okrem toho su rodinné podniky niekedy
vystavené finanénym tazkostiam, ktoré komplikuju udrzanie prevadzky. Predaj tak méze
byt vnimany ako rieSenie na okamZzitu finanénu ufavu a zaroven umoziiuje vlastnikom
ziskat spat svoje investicie (Rothwell, 2015). Zvysenie hodnoty podniku alebo priaznivé
podmienky na trhu byvaju tieZ rozhodujucimi faktormi pre predaj. Ak sa vyskytne
atraktivna ponuka od kupujuceho, ktora naznacuje lukrativnu prileZitost, vlastnici su
Casto motivovani k odpredaju, najma ak hodnota podniku za uplynulé obdobie vyrazne
vzrastla (Pahnke, Schlepphorst & Schlémer-Laufen, 2024). Rodinné konflikty, ktoré sa
mozu tykat riadenia ¢i strategického smerovania podniku, su dal$im dévodom, preco sa
rodiny rozhodnu podnikat tento krok. Predaj podniku sa v takychto pripadoch javi ako
spbsob na eliminaciu dalSich sporov a na umoznenie priatelského rozchodu medzi ¢lenmi
rodiny (Ip & Jacobs, 2006). Motivaciou moze byt aj tuzba majitelov realizovat nové
projekty ¢i zaujmy mimo rodinného podniku. Predaj im dava moznost preskimat tieto
prilezitosti bez bremena trvalych manazérskych povinnosti (Kechli, 2023). Osobné
zdravotné problémy, ktoré maju vplyv na schopnost efektivne riadit podnik, mozu
rovnako viest k zaveru, Ze predaj je najlepSou mozZnostou, aby sa podnik dostal do
schopnych ruk (Rothwell, 2015). V niektorych pripadoch je predaj realizovany v rdmci
strategickej reorganizacie, kedy majitelia prehodnocuju svoje portfélio a rozhoduju sa
zamerat na iné podnikatelské aktivity alebo odpredat vedlajsie ¢innosti s ciefom
dosiahnut vyssiu efektivitu (Kechli, 2023).

Na zdklade uvedenych skuto¢nosti mozno konstatovat, Ze rozhodnutie o predaji
rodinného podniku je vysledkom kombinacie osobnych, finanénych a strategickych
aspektov. Kazda situacia je Specifickd a vyzaduje si dokladnu analyzu moznosti, ako aj
zvazenie dosledkov tohto rozhodnutia.

1.3 Proces predaja podniku

Proces predaja rodinného podniku pozostava z niekolkych nevyhnutnych krokov, ktorych
cielom je zabezpecit hladky prechod vlastnictva a zdroveri maximalizovat hodnotu
podniku. Pred samotnym zaciatkom procesu je potrebné, aby podnik bol dokladne
pripraveny na predaj. V tejto faze sa vykondva posudenie finan¢ného zdravia podniku,
implementacia opatreni na zvySenie prevadzkovej efektivnosti a zabezpecenie suladu so
vSetkymi pravnymi a regula¢nymi poZiadavkami. Takato priprava zvysSuje atraktivitu
podniku z pohladu potencialnych kupujlcich (Saymaz & Lambert, 2019). Dal$im krokom
je urcenie spravodlivej trhovej hodnoty podniku, ktoré sa realizuje prostrednictvom
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profesionalneho odhadu alebo vyuZitim roéznych ocenovacich metdd. Tieto metddy
zohladniuju hodnotu aktiv, prijmy a aktualne trhové podmienky. Presnost ocenenia je
povazovana za klucovu, pretoZze umoznuje stanovenie realistickej poZadovanej ceny (Ip
& Jacobs, 2006). Specifickou poZiadavkou pre rodinné podniky je vytvorenie jasného
planu nastupnictva. Tento pldn ma za ciel definovat spésob prechodu vlastnictva, urcit
osoby, ktoré prevezmu veduce pozicie, a analyzovat dopady predaja na zamestnancov a
dalSie zainteresované strany. Efektivne planovanie nastupnictva je povazované za faktor
zvySujuci hodnotu podniku v ociach potencidlnych kupujucich (Kechli, 2023). Pri
identifikacii potencidlnych kupujucich sa zvy€ajne uvazuje o réznych skupindch vratane
rodinnych prislusnikov, zamestnancov, konkurentov ¢i externych investorov. Dolezité je,
aby kupujuci zdielali hodnoty a viziu podniku. Na prildakanie seriéznych zaujemcov a
zdroven zachovanie dovernosti sa cCasto vyuZziva diskrétny marketing (Pahnke,
Schlepphorst & Schlémer-Laufen, 2024). Po vybere vhodného kupujuceho sa zacinaju
rokovania o podmienkach predaja. Tato faza zahfna diskusiu o cene, Strukture platieb a
dalSich zmluvnych podmienkach. Aby boli zabezpeclené zaujmy predavajuceho,
odporuca sa angaZovanie pravnych a finanénych poradcov (LeCounte, 2018). Po
dosiahnuti predbeinej dohody sa vykonava hibkova kontrola podniku, zndma ako ,,due
diligence”. Prostrednictvom tohto procesu sa overuju financné udaje, prevadzkové
postupy a pravny status podniku. ldentifikované problémy musia byt riesené pred
uzavretim transakcie (Davenport, 2012). Na zaver transakcie sa vypracuva konecna
zmluva o predaji, ktora obsahuje podrobné ustanovenia o prevode aktiv, zadvazkov a
dalSich povinnostiach predavajuceho. Po uzavreti predaja sa ¢asto odporuca zavedenie
prechodného obdobia, pocas ktorého predavajuci poskytuje podporu novému
vlastnikovi. Tento krok ufahcéuje adaptdciu a udrZiavanie vztahov s kli¢ovymi zakaznikmi
a dodavatelmi (Patterson, 2024). Po ukonceni predaja je vhodné, aby preddvajuci
prehodnotil svoje dalSie finanéné a osobné ciele. Medzi mozZnosti patri planovanie
odchodu do déchodku alebo realizacia novych obchodnych aktivit. UdrZiavanie vztahov
s novym vlastnikom mdZe byt navySe prospesné pre obe strany (Estedadi & Hamidi,
2015).

Zaverom je moiné konstatovat, Ze proces predaja rodinného podniku predstavuje
komplexny a mnohostranny postup. Zahfia starostlivé planovanie, presné ocenovanie,
efektivne vyjednavanie a dokladné riadenie prechodu vlastnictva. Kazdy krok hra
rozhodujucu ulohu pri maximalizacii hodnoty podniku a zaroven pri zabezpeceni
kontinuity pre zamestnancov a dalSie zainteresované strany.

1.4 Uloha informaénych technolégii v podnikani

IT su v sucasnosti povazované za kluc¢ovy prvok moderného podnikania, pricom ich
vyznam spociva v zvySovani prevadzkovej efektivnosti, zlepSovani komunikacie a
podpore strategického rozhodovania. Prostrednictvom IT su obchodné procesy postupne
zefektiviiované, ¢o umozZnuje organizacidam fungovat na vyssej urovni efektivnosti.
Napriklad, rutinné ulohy st automatizované, ¢im sa znizuju ¢asové a materialne naklady
potrebné na prevddzku, ¢o nasledne vedie k Uspordm a zvySeniu produktivity (Fang,
2024). Prostrednictvom IT je umoZneny zber, ukladanie a analyza velkého objemu
udajov. Tato schopnost sa vyuZiva na ziskavanie poznatkov o trendoch na trhu, spravani
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zakaznikov a vykonnosti podniku, ¢o nasledne sluZzi ako zdklad pre strategické
rozhodovanie (Paye Sr, 2024). R6zne nastroje na komunikaciu, ako su e-maily, okamzité
spravy a platformy na videokonferencie (napriklad Zoom a Microsoft Teams), su
poskytované IT systémami s cielom zlepsit spoluprdcu medzi zamestnancami a podporit
budovanie vztahov so zdkaznikmi a obchodnymi partnermi (Fang, 2024). Vyznamnu
ulohu zohrava aj podpora systémov business intelligence (BI), ktoré integruju a analyzuju
udaje pochadzajuce z rozlicnych zdrojov. Vdaka tejto integracii su organizacie schopné
prijimat informované rozhodnutia, rychlo sa prispésobovat dynamickym zmendm na
trhu a udrziavat si konkuren¢nd vyhodu (Setiawati, 2022). Navyse, prostrednictvom
digitdlneho marketingu a platforiem elektronického obchodu je umozZnené oslovovat
SirSie publikum. Tymto spdsobom sa spolo¢nostiam poskytuje prilezitost efektivnejsie
komunikovat so zdkaznikmi a okamZite reagovat na ich potreby (Paye Sr, 2024). Za
uc¢elom maximalizacie ucinnosti IT je nevyhnutné jeho zosuladenie s celkovymi
obchodnymi stratégiami. Tento pristup zabezpeluje, Ze investicie do IT podporuju
organizacné ciele a vedu k zlepseniu prevadzkovych aj strategickych vysledkov (Carter,
2015). Zavadzanie inovativnych technoldgii moéZe navySe prinasat nové produkty a
sluzby, ktoré organizaciam poskytuju konkurencnu vyhodu. Podniky, ktoré efektivne
vyuZivaju IT, st schopné flexibilne reagovat na meniace sa trhové podmienky a rastuce
poziadavky zdkaznikov (Drnevich & Croson, 2013).

Na zaver, je potrebné zdoraznit, Ze informacné technolégie zohravaju nenahraditelnu
ulohu v podnikovych aktivitach, pricom ovplyviuju vsetky oblasti od efektivnosti a
komunikacie az po strategické planovanie a dosahovanie konkurenénych vyhod.

1.5 IT v kontexte predaja rodinného podniku

V kontexte predaja rodinného podniku je klucova uloha IT v procese zvySovania hodnoty
podniku a jeho atraktivnosti pre potencidlnych kupujucich neprehliadnutelna.
Prostrednictvom implementdcie efektivnych IT systémov je mozné zefektivnit prevadzku,
minimalizovat naklady a zvysit produktivitu. Takéto zlep3enia prispievaju k tomu, Ze
podnik sa javi ako prevadzkovo efektivny, €o je faktor asto ocenovany kupujucimi, kedze
prevadzkovd efektivnost méZze priamo korelovat s vy$simi ziskovymi marzami. Ako
ilustruje vyskum (Prayitno, 2020), implementacia systémov na podporu rozhodovania
moézZe vyznamne zvysit hodnotu podniku vdaka zlepseniu procesov rozhodovania.
Schopnost podniku zhromazdovat, analyzovat a efektivne vyuZivat Udaje je coraz
CastejSie povazovana za nevyhnutnu. IT rieSenia zamerané na integraciu a analyzu udajov
umoznuju generovanie cennych prehfadov o spravani zakaznikov, trhovych trendoch a
vykonnosti prevadzky. Tieto poznatky moézu byt klu¢ové pocas rokovani, kedZe
zd6raznuju potencial podniku pre rast a adaptabilitu (Setiawati, 2022). Okrem toho je
prostrednictvom IT mozné rozsirit dosah podniku na trh, a to vyuZitim platforiem
elektronického obchodu a digitalnych marketingovych stratégii. Silnd online pritomnost,
ktora zahfia efektivne vyuZivanie socidlnych médii a digitdlneho marketingu, méze
prildkat SirSiu zdkaznicku zakladnu, zvysit predaj a tym zvysit atraktivitu podniku pre
kupujucich (Paye Sr, 2024). Podniky, ktoré vyuZivaju moderné IT technoldgie, maju tiez
moznost odlisit sa od konkurencie. Napriklad zavedenie cloud computingu a analyzy
velkych dat umoziuje rychlu reakciu na trhové zmeny a efektivnu implementaciu
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stratégii, Co vedie k udrzaniu konkurencnej vyhody (Setiawati, 2022). Zaroven byvaju
kupujucimi preferované podniky, ktorych IT systémy su navrhnuté tak, aby boli lahko
integrované do existujucich ¢innosti ich vlastnej organizacie. V tomto kontexte je dobre
zdokumentovana IT infrastruktira spolu s jasne definovanymi procesmi prechodu IT
systémov vyznamnou vyhodou, kedZe ulah¢uje hladsi priebeh akvizicie a minimalizuje
riziko poruch po predaji (Prayitno, 2020). Pocas procesu predaja su IT aktiva a kapacity
podniku casto predmetom dokladného hodnotenia. Znalost technoldgii, zahfnajuca
softvér, hardvér a postupy spravy udajov, zohrava dolezitu ulohu pri formovani vnimanej
hodnoty podniku (Prayitno, 2020). Tento proces zdoérazriuje vyznam komplexného
pochopenia IT prostredia podniku pre dosiahnutie optimalneho ocenenia.

Na zdver mozino konstatovat, Ze efektivne vyuZivanie informacnych technoldgii v
rodinnom podniku nielenze podporuje prevadzkovu efektivnost a
konkurencieschopnost, ale taktiez vyznamne ovplyviiuje hodnotu a atraktivitu podniku
pocas procesu jeho predaja.

1.6 Faktory nastupnictva suvisiace s IT

Faktory nastupnictva, ktoré suvisia s IT v kontexte predaja podniku, su povazované za
zasadné pri ovplyviiovani UspeSnosti samotnej transakcie a vnimanej hodnoty podniku.
Tato problematika méZe byt analyzovana prostrednictvom niekolkych kltucovych
aspektov spojenych s IT ndastupnictvom, pricom jednotlivé faktory su vzdjomne
prepojené a priamo ovplyviiuju rozhodovanie kupujuceho.

IT infrastruktira: Robustnost a skalovatelnost existujucej IT infrastruktiry byvaju ¢asto
posudzované ako kritické. Kupujucimi sa skima, ¢i suc¢asné systémy dokazu podporit
oCakavany buduci rast a ¢i su zosuladené s aktualnymi priemyselnymi Standardmi (Fang,
2024). Neadekvatna IT infrasStruktira moéZe totiz predstavovat bariéru pri realizacii
strategickych zmien.

Sprava a bezpecnost Udajov: Osobitna pozornost byva venovana implementovanym
procesom spravy a ochrany udajov. Silné protokoly kybernetickej bezpelnosti sa
povaZzuju za nevyhnutné na ochranu citlivych informacii, pricom pripadné zlyhania v tejto
oblasti mo6zu vyustit do znacnych pravnych zavazkov alebo finanénych strat (Fang, 2024).

Systémy Business Intelligence (Bl): Pritomnost Bl systémov, ktoré umoziiuja analyzu
prevadzkovej efektivnosti a zdkaznickeho spravania, byva kupujucimi hodnotena ako
vyhodnd. Tieto systémy poskytuju strategické prehlady, ktoré moziu podporit
rozhodovacie procesy a zvysit konkuren¢nd vyhodu podniku (Attaran, 2004).

Prijimanie technolégii: Hodnoti sa aj Uroven prijatia modernych technoldgii, ako je cloud
computing alebo mobilné rieSenia. Tieto prvky su casto spdjané so zvySenim
prevadzkovej efektivnosti a adaptability podniku na meniace sa trhové podmienky (Paye
Sr, 2024).

Kompetencie personalu IT: Odbornost a zruénosti persondlu IT sa povaZzuju za kritické z
pohladu podpory technologickych systémov a zabezpecenia plynulého prechodu pocas
akvizicie. Tim so znalostami v tejto oblasti mézZe zdsadne prispiet k dlhodobe;j stabilite
podniku (Bani, 2011).

72



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

Integracné schopnosti: Schopnost IT systémov integrovat sa s platformami potencidlnych
kupujucich sa Casto posudzuje ako jeden z klucovych ukazovatelov technologickej
pripravenosti podniku. Flexibilné systémy, ktoré umozniuju jednoduchu adaptdciu, su
kupujucimi preferované (Drnevich & Croson, 2013).

Nakladova efektivnost: Hodnoti sa aj, do akej miery IT investicie prispievaju k zniZzovaniu
nakladov a zvySovaniu produktivity. Efektivne vyuZivanie technoldgii na optimalizaciu
nakladov a marzi zvysuje atraktivnost podniku (Fang, 2024).

Systémy riadenia vztahov so zakaznikmi (CRM): Efektivne CRM systémy, ktoré umozniuju
zlepSenie interakcii so zakaznikmi a posilfuju ich lojalitu, sa povaZzuju za vyznamny faktor.
Poskytuju cenné informdcie o preferenciach zakaznikov, co moze podporit strategické
rozhodovanie kupujiceho (Attaran, 2004).

Na zdver moZno uviest, Ze integracia IT do strategického a prevadzkového rdmca podniku
byva vnimand ako rozhodujuci faktor pri procese nastupnictva. Prostrednictvom
posudenia vysSie uvedenych aspektov dokdzu potencialni kupujici lepsie zhodnotit
nielen suc¢asnu hodnotu podniku, ale aj jeho budduci potencial.

2 Vyskumny dizajn a metodolégia

Hlavnou vyskumnou otdzkou prispevku je, ¢i a akym spésobom su faktory nastupnictva
- konkrétne predaj podniku kupujicemu - ovplyvnené informacnymi technolégiami (IT).
Ciefom prispevku je analyzovat a systematicky preskimat aktudlny stav poznania o
faktoroch nastupnictva, ktoré su determinované alebo ovplyvnené modernymi
technolégiami. Takato analyza umozZnuje nielen lepSie pochopenie interakcie medzi
procesom nastupnictva a IT, ale mbZe tiez poskytnut zaklad pre dalsi vyskum v tejto
oblasti a navrhnut praktické odporucania pre manazérov rodinnych podnikov alebo
odbornikov na podnikové planovanie.

Prispevok je zaloZzeny na literarnej reSersi, ktora sa zameriava na faktory nastupnictva s
d6razom na ich prepojenie s informacnymi technolégiami. Metodoldgia reSerSe bola
postavena na dokladnom preskimani odbornych zdrojov, pricom boli aplikované jasne
definované kritéria na vyber relevantnej literatiry. Za ucelom spracovania praktickej
Casti prispevku boli analyzované teoretické aj empirické zdroje tykajuce sa nasledovnych
oblasti nastupnictvo v kontexte predaja rodinnych podnikov, dovody a proces predaja
podniku, uloha informacnych technoldgii v podnikani a faktory nastupnictva suvisiace s
IT.

Vyber zdrojov bol realizovany na zdklade klu€ovych slov ako corporate succession
planning, factors influencing business succession, information technology in business a
sale-to-buyer process. DoleZitymi kritériami vyberu bola relevantnost obsahu k
skiumanej téme a datum vydania, pricom boli zahrnuté iba zdroje publikované od roku
2000 a novsie. Navyse, prispevky, ktoré neboli v anglickom jazyku alebo ktorych abstrakty
neboli v sulade s hlavnou vyskumnou otazkou, boli vylu¢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
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eliminované. Nasledne boli prispevky zoradené podla velkosti, pricom v pripade rovnakej
velkosti boli jednotlivé polozky porovnané a duplicitné boli odstranené.

Zdroje pre literarnu resers boli ziskané prostrednictvom renomovanych databaz, ako su
Google Scholar, Web of Science, Scopus a ProQuest, a taktiez z kniznych publikacii
autorov Specializujucich sa na problematiku nastupnictva a IT. Medzi vyznamné
osobnosti, ktorych prace boli analyzované v kontexte tejto témy, patria autori ako
Attaran, Bani, Fang a Paye Sr.

3 Vysledky vyskumu

Ciefom analyzy bolo identifikovat, systematizovat a porovnat faktory informacnych
technoldgii, ktoré suvisia s nastupnictvom pri predaji rodinného podniku externému
kupujucemu. Vysledky uvedené v tejto kapitole predstavuju autorsku syntézu a
komparaciu odbornych zdrojov analyzovanych a citovanych v kapitole 2. Za vlastny
vysledok prace sa povazuje najma vytvorenie kategorizacie IT faktorov, ich porovnanie
podla charakteru pdsobenia, identifikovanie spolo¢nych znakov a formulovanie zaverov
o ich vyzname pre proces predaja podniku.

Analyzou bolo identifikovanych osem hlavnych oblasti: IT infrastruktdra, sprava a
bezpecnost Udajov, systémy Business Intelligence, prijimanie modernych technoldgii,
kompetencie IT persondlu, integracné schopnosti informacnych systémov, nakladova
efektivnost IT a systémy riadenia vztahov so zakaznikmi. Na ucely komparacie boli tieto
oblasti rozdelené do troch skupin podfa ich dominantného pdsobenia: technické faktory,
informacné a zakaznicke systémy a faktory suvisiace s vyuzivanim technolégii a ludskymi
kompetenciami.

3.1 Porovnanie technickych faktorov

V ramci prvej skupiny boli identifikované tri technické faktory: stav IT infrastruktury,
sprava a bezpeénost Udajov a integraéné schopnosti informaénych systémov. Ich
spolo¢nym znakom je priame prepojenie s technologickou pripravenostou podniku na
zmenu vlastnika.

Komparacia ukdazala, Ze jednotlivé faktory ovplyviiuju odlisSné oblasti transakcie. IT
infrastruktdra suvisi predovsetkym s prevadzkovou stabilitou podniku a s rozsahom
buducich investicii, ktoré moze kupujuci potrebovat. Sprdva a bezpecnost Udajov
ovplyviuju najma informacné, pravne a reputacné rizika. Integracné schopnosti urcuju
ndrocnost prepojenia informacnych systémov predavaného podniku so systémami
kupujuceho.

Vysledkom porovnania je zistenie, Ze technicku pripravenost nemozno posudzovat iba
podla existencie informacnych systémov. Rozhodujuci je ich stav, bezpecnost,
dokumentacia, kompatibilita a moZnost dalSieho rozvoja. Nedostatok v jednej z
uvedenych oblasti m6Ze obmedzit prinos ostatnych technickych faktorov a zvysit
naroc¢nost prechodu podniku na nového vlastnika.
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3.2 Porovnanie informacénych a zakaznickych systémov

V druhej skupine boli porovnavané systémy Business Intelligence a systémy riadenia
vztahov so zdkaznikmi. Spolo¢nym znakom oboch faktorov je vyuZivanie podnikovych
udajov a ich transformacia na informacie pouzitelné pri rozhodovani a hodnoteni
podniku.

Rozdiel medzi nimi spociva v dominantnom predmete ich vyuZitia. Systémy Business
Intelligence poskytuju sirsi pohlad na vykonnost, procesy, naklady a vyvoj podniku. CRM
systémy sa orientuju predovsetkym na zdkaznicke vztahy, obchodnu histériu a hodnotu
zakaznickej zakladne.

Vysledkom komparacie je zistenie, Ze Bl systémy podporuju najma transparentnost a
hodnotenie celkovej vykonnosti podniku, zatial ¢o CRM systémy podporuju kontinuitu
obchodnych vztahov po zmene vlastnika. Oba faktory zdroven znizuju zavislost podniku
od osobnych znalosti pévodného vlastnika, pretoZze umoZriuju uchovévat a odovzdavat
informacie v systematizovanej podobe.

3.3 Moderné technoldgie, efektivnost a ludsky faktor

Tretiu skupinu tvoria prijimanie modernych technoldgii, nakladova efektivnost IT a
kompetencie IT personalu. Ich spoloénym znakom je, Ze nehodnotia iba technické
vybavenie podniku, ale aj schopnost technoldgie ucelne vyuZivat, rozvijat a
prispésobovat meniacim sa podmienkam.

Komparaciou bolo zistené, Ze prijimanie technoldgii vyjadruje inovacnu pripravenost
podniku, nakladova efektivnost poukazuje na ekonomicky prinos IT a kompetencie
personalu urcuju schopnost zabezpecit prevadzku, rozvoj a prenos technologickych
znalosti. Jednotlivé faktory sa preto navzidjom doplfiaji: moderné riesenie bez
hospodarskeho prinosu alebo bez pracovnikov schopnych zabezpedit jeho pouZivanie
nemusi predstavovat vyhodu pre kupujuceho.

Vysledky zaroven ukazuju, Ze samotna existencia moderného technologického rieSenia
este nepredstavuje technologickd pripravenost podniku. Technoldgia ma vyznam pre
proces predaja vtedy, ked je funkéne vyuZivana, primerana potrebam podniku,
ekonomicky odoévodnena a podporovana pracovnikmi s potrebnymi kompetenciami.

3.4 Identifikacia spolo¢nych znakov

Syntézou jednotlivych oblasti bolo identifikovanych péat spolo¢nych znakov. Prvym je
znizovanie rizika pre kupujuceho, pretoze pripravené IT prostredie obmedzuje
pravdepodobnost prerusenia prevadzky, straty Udajov a vzniku neoc¢akavanych nakladov.
Druhym znakom je zvySovanie transparentnosti podniku prostrednictvom dostupnosti a
systematického spracovania uUdajov o jeho fungovani. Tretim spolo¢nym znakom je
podpora kontinuity podnikania. IT umoZiuju uchovavat podnikové znalosti,
§tandardizovat procesy a ulah&ovat ich prevzatie novym vlastnikom. Stvrtym znakom je
znizovanie zavislosti podniku od povodného vlastnika alebo od jednotlivych
zamestnancov, ktori mozu disponovat kfucovymi znalostami a kontaktmi. Piatym
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spoloénym znakom je vplyv na atraktivitu podniku a na ndroc¢nost jeho naslednej
integracie. Vysledky ukazuju, Ze pozitivny ucinok nevytvara jeden izolovany faktor, ale ich
vzajomna kombinacia. Kvalitnd infrastruktura bez bezpecnych udajov, kompetentného
personalu alebo integracnych mozZznosti neposkytuje rovnaku uroven pripravenosti ako
koordinované p6sobenie vSetkych oblasti.

4 Diskusia

Vysledky analyzy ukazuju, Ze faktory suvisiace s informacnymi technoldgiami nie je
vhodné posudzovat izolovane. Medzi jednotlivymi oblastami existuju vzdjomné vazby a
nedostatok jedného faktora mbéZe zniZovat vyuZitelnost ostatnych. Analytické a
zakaznicke systémy su zavislé od kvality udajov a infrastruktury, integracné schopnosti
od technickej kompatibility a dokumentacie a dlhodoba udrzatelnost vsetkych rieseni od
kompetencii personalu.

Z hladiska bezprostredného rizika transakcie boli ako osobitne relevantné identifikované
bezpecnost Udajov, stav IT infrastruktiry a integracné schopnosti informacnych
systémov. Tieto oblasti bezprostredne suvisia so stabilitou prevadzky, ochranou
informacnych aktiv a s narocnostou technologického prechodu. Uvedené rozdelenie
nepredstavuje jednoznacné poradie faktorov podla ich vyznamnosti, ale poukazuje na
ich rozdielne pdsobenie v jednotlivych etapach predaja a integracie podniku.

Z hladiska dlhodobej kontinuity a rozvoja boli identifikované systémy Business
Intelligence, CRM systémy, prijimanie modernych technoldgii, ndkladova efektivnost a
kompetencie IT persondlu. Ich vyznam sa prejavuje najma v schopnosti podniku zachovat
znalosti a zdkaznicke vztahy, podporovat rozhodovanie, reagovat na zmeny a dalej
rozvijat technologické rieSenia po uskutoéneni predaja.

Na zdklade uskuto¢nenej komparacie mozno vyskumnul otdzku zodpovedat kladne.
Faktory nastupnictva pri predaji rodinného podniku suvisia s informacénymi
technolégiami prostrednictvom ich vplyvu na hodnotu podniku, rozsah transakénych
rizik, kvalitu dostupnych informacii, kontinuitu prevadzky, prenos znalosti a naslednu
integraciu podniku do prostredia kupujuceho.

Za hlavny vysledok analyzy moZno povaZovat zistenie, Ze technologickl pripravenost
podniku nevytvdra jeden samostatny faktor, ale koordinované posobenie viacerych
oblasti. Rodinny podnik je lepSie pripraveny na predaj vtedy, ked disponuje spolahlivou
infrastruktdrou, bezpecnymi a kvalitnymi udajmi, funkénymi analytickymi a zakaznickymi
systémami, primerane vyuZivanymi technoldgiami, kvalifikovanym persondlom a
informacnymi systémami, ktoré mozno integrovat do prostredia nového vlastnika.

Z praktického hladiska vysledky poukazuju na potrebu zahrnut technologickd pripravu
do planu nastupnictva eSte pred zacatim samotného predaja. Predmetom pripravy by
malo byt posudenie stavu infrastruktury, bezpecnosti a kvality udajov, dokumentacie
systémov, prenosu znalosti, ekonomickej ucelnosti IT a moznosti integracie. Takyto
pristup mozZe znizit neistotu kupujuceho a podporit plynulejsi priebeh transakcie a
nasledného prechodu vlastnictva.
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Zaver

Rodinné podniky tvoria vyznamnu cast podnikov v Eurdpe a ndastupnictvo predstavuje
jeden z kfucovych predpokladov ich dlhodobej kontinuity. Napriek vyznamu tejto
problematiky ma formalny plan ndstupnictva vypracovany len obmedzeny podiel
rodinnych podnikov, priblizne 15 % (Saymaz & Lambert, 2019). KedZe Uspesné
nastupnictvo predstavuje dlhodoby a systematicky proces, je potrebné venovat jeho
priprave primeranu pozornost. Na zaklade realizovanej literarnej reserse a komparacie
identifikovanych faktorov moZno konstatovat, Ze informacné technoldgie vyznamne
ovplyvnuju nastupnictvo v kontexte predaja rodinného podniku. Hlavnym zistenim je, Ze
technologicku pripravenost podniku neurcuje jeden samostatny IT faktor, ale vzajomna
kombindacia viacerych oblasti. Ide najma o spolahlivi IT infrastruktiru, bezpecnu spravu
kvalitnych Udajov, efektivne analytické a zdkaznicke systémy, integraéné schopnosti
informacnych systémov, nakladovu efektivnost technoldgii a odborné kompetencie IT
persondlu. Ich spoloénym poésobenim sa znizuju prevadzkové, financné, pravne a
informacné rizikd transakcie, podporuje sa kontinuita podnikania a zvySuje sa
transparentnost a atraktivita podniku pre potencidlneho kupujuceho. Technologicky
pripraveny rodinny podnik je zaroven schopny jednoduchsie preniest znalosti, zakaznicke
vztahy a prevadzkové procesy na nového vlastnika a efektivnejsie integrovat svoje
systémy do technologického prostredia kupujiceho. Moje odporucanie pre podnikatelov
je mat vypracovany plan ndastupnictva a vyuZivat vsetky vyhody, ktoré IT v tomto smere
poskytuju. Moje odporucanie pre vladu je zmapovat kolko rodinnych podnikov je na
Slovensku a stimulovat podnikatefov k vypracovaniu planu ndstupnictva. Moje
odporucanie pre dalsi vyskum je rozsirit skimanie tejto relativne malo prebddanej
problematiky, pricom osobitni pozornost by bolo vhodné venovat potencidlnym
prinosom umelej inteligencie (Al) pri navrhovani planov ndstupnictva. Vyskum
odporucam orientovat na jednotlivé krajiny, a to najmad s ohladom na ich $pecifické
pravne a danové systémy. Zaroven je potrebné venovat pozornost rozdielom medzi
odvetviami, ako aj Specifikam vyplyvajicim z velkosti podnikov. Osobitnu déleZitost treba
prikladat identifikacii a analyze novych trendov v oblasti IT a hladaniu inovativnych
pristupov, ktoré by mohli napomaoct rodinnym podnikom pri efektivnom
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HODNOTENIE PERCEPCIA RIZIKA VO VYBRANYCH RODINNYCH
PODNIKOCH ZAMERANYCH NA UBYTOVANIE A STRAVOVANIE

Roman Lacko — Diana Gombitovd

Abstrakt

Studia sa zaobera problematikou krizového manaZmentu v odvetvi cestovného ruchu,
ktoré je vzhfadom na svoj multi-sektorovy charakter mimoriadne nachylné na krizové
situacie rézneho druhu — od prirodnych katastrof, cez obcianske konflikty a epidémie, az
po technologické zlyhania. Teoreticka Cast prace vymedzuje zakladné typoldgie kriz v
cestovnom ruchu a zddraznuje vyznam vcéasnej pripravenosti, krizového planovania a
efektivnej komunikdacie pre minimalizaciu ich dopadov. Empirickd ¢ast prace je zaloZzend
na dotaznikovom prieskume realizovanom prostrednictvom platformy Google Forms
medzi ubytovacimi a stravovacimi zariadeniami, ktorého cielom bolo zistit, ako manazéri
a zamestnanci podnikov cestovného ruchu vnimaju pravdepodobnost vzniku a
potenciadlny dopad jedenastich kategorii rizik. Na zaklade ziskanych dat bola zostavena
matica rizik a vypocitand celkovd miera rizika (sucin pravdepodobnosti a dopadu) pre
jednotlivé kategorie. Vysledky ukazali, Ze respondenti vnimaju ako najvyznamnejsie
ekonomické rizika, ktoré dosiahli najvyssiu mieru pravdepodobnosti aj dopadu spomedzi
vSetkych sledovanych kategorii, nasledované personalnymi rizikami. Naopak,
technologické, hygienicko-sanitarne a prirodné rizika boli respondentmi hodnotené ako
mene] pravdepodobné a menej zdvazné, ¢o mbZe suvisiet s ich niZzSou frekvenciou
vyskytu v praxi respondentov. Zistenia poukazuju na potrebu, aby podniky cestovného
ruchu venovali pozornost najma budovaniu ekonomickej odolnosti a rieseniu
personalnych vyziev, no zaroven nepodcenovali menej pravdepodobné, no potencidlne
vysoko zdvazné rizikd, na ktoré je odvetvie z hladiska krizove] pripravenosti dlhodobo
najmenej pripravené.

JEL classification: D81, H12, L83
Keywords: manazment rizika, cestovny ruch, mapa rizika, Slovenskd republika,
ubytovacie zariadenia

Uvod

Cestovny ruch patri medzi odvetvia, ktoré si mimoriadne citlivé na vonkajsSie vplyvy a
otrasy, Ci uz ide o prirodné katastrofy, politické nepokoje, epidémie alebo technologické
zlyhania. Prave tato zranitelnost robi z krizového manaZmentu v cestovnom ruchu tému,
ktorej venovanie pozornosti je nevyhnutné — nielen z pohladu jednotlivych podnikov, ale
aj celych destinacii a narodnych ekonomik. Na rozdiel od inych odvetvi sa cestovny ruch
vyznacuje vyraznou previazanostou s mnozstvom dalsich sektorov (doprava, ubytovanie,
stravovanie, sluzby), a preto sa akakolvek kriza v tomto odvetvi prejavuje nielen priamo,
ale aj prostrednictvom rozsiahleho multiplikacného efektu na celd ekonomiku.

81



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

Ciefom nasledujucich odsekov a podkapitol je priblizit Specifika krizového manazmentu
v cestovhom ruchu — od typoldgie kriz, ich povodu a miery predvidatelnosti, cez
konkrétne kategdrie krizovych udalosti, az po otazku pripravenosti podnikov na ich
zvlddanie. Osobitna pozornost bude venovana tomu, preco napriek preukazatelnej
dolezitosti krizového planovania mnohé podniky cestovného ruchu tito oblast dlhodobo
podcenuju, a akym spésobom by mala vyzerat efektivna priprava na krizové situacie.

1 Sucasny stav riesSenej problematiky doma a v zahranici

Ghaderi et al. (2022) upozoriiuju, Ze napriek vSetkym poznatkom o ddlezZitosti krizovej
pripravy vedenia podnikov cestovného ruchu dlhodobo prejavuju nizky zaujem o krizové
pldnovanie. Ich prieskum medzi hotelmi ukdzal, Ze manaZéri a zamestnanci sa citia
pomerne pripraveni zvladat mensie krizy, ktoré uz v minulosti zaZili, no pri neznamych a
zavaznych udalostiach im chybaju plany, rozpocet aj kompetencie. Za touto neochotou
stoji najma skepticizmus voci tomu, ¢i sa da kriza vobec predpovedat — vycleriovanie
zdrojov na udalost, ktord moZno ani nenastane, tak vedenie vnima ako neefektivne
(Ghaderi et al., 2014).

Pritom prave funkéna krizova priprava by mala zahfiat niekolko zékladnych krokov:
zostavenie krizového timu, ktory priebezne monitoruje dianie na trhu a vo svete,
stanovenie rozpoctu na protikrizové opatrenia, zabezpecenie poistenia, pravidelné
testovanie pripravenych scendrov a vypracovanie krizovych a komunikacnych planov
(Wang & Wu, 2018). Dovodom, preco je tato priprava v cestovnom ruchu obzvlast
ndroc¢na, je skutocnost, Ze krizy tu prichadzaju takmer vidy necakane a podniky nemaju
dostatok Casu reagovat (Theobald, 2011). Odvetvie v poslednych rokoch zaZilo rad
zadvaznych otrasov — vojny, teroristické utoky, ekonomické recesie ¢i pandémie (Chen,
2011; Duan et al.,, 2022) — pricom ich nepredvidatelnost z hladiska miesta, ¢asu aj
rozsahu kladie na manazérov mimoriadne naroky. Aj bez moznosti presného planovania
by vsak mali vediet odhadnut, aké rizikd su pre ich podnik najrelevantnejsie, a mat
pripraveny komplexny krizovy plan umoziujuci rychlu reakciu (Evans & Elphick, 2005).
Zvladanie krizy si navySe vyZaduje koordinaciu mnohych stran — obyvateloy,
navstevnikov, partnerskych organizacii i zamestnancov — ¢o z krizového manazmentu v
tomto odvetvi robi mimoriadne komplexnu ulohu (Theobald, 2011).

Samotna citlivost cestovného ruchu na krizy vyplyva z jeho multi-sektorového charakteru
(CiFtci et al., 2017; Duan et al., 2022; Evans & Elphick, 2005; Theobald, 2011). Destinacie
totiz ovplyviiuje nielen politickd a bezpecnostna situdcia, ale aj fungovanie dopravy,
stravovacich a ubytovacich sluZieb, ¢i SirSie spolocenské trendy ako demograficky vyvoj
alebo Uroven prijmov. Prave pre tuto prepojenost ma kriza v cestovnom ruchu
multiplikacny dosah na celt ekonomiku — od polnohospodarstva az po textilny priemysel
(CiFtci et al., 2017; Duan et al., 2022).

Podla Tse (2006) mozno krizy ovplyviiujuce cestovny ruch rozdelit do $tyroch skupin:

1. Technologické zlyhania — kedZe vacdSina dopravy a infrastruktary funguje
digitalne, k vypadku (napr. elektriny) alebo nehode méze dojst kedykolvek a
zneprijemnit tak zaZitok z cesty.
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2. Epidémie — ich Sirenie nemozno spolahlivo predvidat ani Uplne zastavit, ako
dokazali SARS v roku 2003 aj Covid-19 v roku 2020.

3. Obcianske konflikty — nepokoje, protesty ¢i nasilie v ramci krajiny, pricom
najhorsie posobia teroristické Utoky prave pre nemoznost predpovedat ich ¢as,
rozsah a dopad.

4. Prirodné katastrofy — Zivly ako povodne, zemetrasenia i hurikany narusaju
dopravu a infrastrukturu a spoésobuju, Ze turisti dlhSie vahaju s navratom do
destinacie.

Theobald (2011) navyse krizy triedi podla $tyroch hladisk — motivu vzniku, dizky trvania,
dosahu (od lokdlneho po medzindrodny) a pévodu (destinacia, trh, konkurencia) —
pricom plati, Ze ¢im Sirsi je geograficky dosah krizy, tym narocnejsie je zmiernit jej
nasledky. Rozdiel medzi typmi kriz spociva najma v miere ich predvidatelnosti: kym
prirodné katastrofy mozno predpovedat nanajvys den ¢i dva vopred, trendy je mozné
sledovat a vyhodnocovat dlhodobo. Prvym a najvyraznejsim signalom, Ze kriza prichadza
alebo uz prebieha, je spravidla nahly pokles navstevnosti destinacie (Pappas, 2018).

Podniky posobiace v cestovhom ruchu maju oproti vyrobcom tovarov jednu zasadnu
odlisnost — ponukaju sluzby, ktoré su zavislé od bezprostredného kontaktu so
zakaznikom, a preto si vyZzaduju aj odlisny pristup ku krizovému manazmentu. Na rozdiel
od chybného tovaru totiz chybny turisticky produkt nemozno jednoducho stiahnut z
trhu, kedZe spotrebitel ho spotrebiva v tom istom okamihu, v akom je poskytovany
(Henderson, 2007; Lehtinen & Jarvinen, 2015). V pripadoch, ked takato chyba ohrozuje
priamo ludské Zivoty, je preto nevyhnutné, aby mal podnik vopred pripravené
bezpecnostné postupy. Realita krizovej situacie vSak byva spravidla ovela chaotickejsia,
nez predpokladaju vopred pripravené plany, a manazéri musia byt schopni priebezne
sledovat vyvoj a rozhodovat sa aj tam, kde im Ziadny plan jasny postup nepontka
(Henderson, 2007).

Citlivost odvetvia na negativne udalosti potvrdzuje aj Floyd et al. (2004), ktory si vSimol
jasny vzorec v spravani turistov —s rastucim vnimanim rizika spojenym s destinaciou klesa
zdujem o jej ndvstevu. Prave tdto zvySend zranitelnost stoji za rastucim poctom
odbornych publikacii venovanych krizam v cestovnom ruchu, pricom sa v nich
najCastejSie riesi pripravenost podnikov a ich prvotna reakcia na vzniknuti situaciu.
Medzi kfucové faktory uspesného zvladnutia krizy patri najma kvalitna komunikacia,
dostatoc¢na informovanost a udrzanie dévery v destindaciu (Pforr, 2006).

Odlisny charakter jednotlivych kriz opisali Clarke & Varma (1999) prostrednictvom dvoch
typoldgii — , kobra“ a ,,pyton”. Kym kriza typu kobra prichddza nahle a bez akéhokolvek
varovania, ¢o vyrazne obmedzuje moznost pripravy a moze mat katastrofalne désledky,
kriza typu pyton sa naopak vyvija postupne, vdaka ¢comu ma podnik vacsi priestor na jej
rozpoznanie a zmiernenie nasledkov. Zatial ¢o na krizu typu kobra podniky spravidla
reaguju defenzivne a opieraju sa pri tom o osvedcené postupy, kriza typu pytén si
zvycajne vyzaduje skor byrokratickejsi pristup (C. Pforr & Hosie, 2008).
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Pri krizach, ktoré prichadzaju necakane, moze byt ¢as na reakciu minimalny alebo
dokonca Ziadny, pricom Uplny ndvrat do stavu pred krizou ¢asto ani nie je redlny.
Paradoxne to vSak nemusi byt len negativum — podniky sa z takychto skusenosti ¢asto
poucia a v dosledku toho zlepsia kvalitu svojich sluzieb (Henderson, 2007). Zakladom
ucinnej prevencie je predovsetkym dostatocna informovanost o moznych rizikach,
pricom pri zavainejSich krizach je nevyhnutna aj spolupraca naprie¢ viacerymi
odvetviami. Cestovny ruch totiz funguje ako prepojeny systém, ktory zahfia hotely,
dopravu, atrakcie, samospravy, zdravotnictvo a dalSie zainteresované subjekty — a ked'
nastane kriza, dotyka sa spravidla viacerych z nich su¢asne. Prave preto tedria zdéraznuje
vyznam spolo¢ného, koordinovaného planovania medzi jednotlivymi aktérmi (Agbaba &
Jurdana, 2025).

Nemenej dblezitu ulohu v krizovom manazmente zohrava aj komunikacia, ktora sa v
modernych organizaciach stala jednym z rozhodujucich faktorov uspechu ¢i zlyhania
krizového riadenia — ovplyvnuje totiz reputaciu podniku, doéveru zainteresovanych stran
aj jeho dalsie fungovanie. Efektivna krizovd komunikacia by preto mala zabezpedit rychly,
jasny a plynuly tok informacii smerom dovnutra aj navonok organizécie (Ciekanowski et
al., 2024). Jej hlavnym cielom je predovsetkym ochrana bezpecnosti zamestnancoy,
zakaznikov aj Sirokej verejnosti prostrednictvom v€asného poskytovania informdcii o
prijatych opatreniach, pricom overené a presné informacie zaroven pomahaju
predchadzat panike a Sireniu dezinformacii (Diers-Lawson, 2019). Rovnako dolezZita je aj
ochrana reputdcie organizacie, ktord uzko suvisi s transparentnostou komunikacie —
firmy komunikujice otvorene si totiz dokdzu udrzat pozitivnejsi obraz u svojich
stakeholderov aj v narocnych obdobiach. Prave takato komunikacia napokon umoziuje
organizacii vratit sa k Standardnému fungovaniu (Valackiene, 2010).

2 Vyskumny dizajn a metodolégia

Dotaznik s nazvom Prieskum vnimania rizik bol vytvoreny prostrednictvom online
platformy Google Forms. Ciefov prieskumu bolo viacero ale pre potreby tohto prispevku
sme sa zamerali na vytvorenie mapy rizik pre podniky rodinného typu so zameranim na
hotely a reStauracie.

Prieskum bol realizovany v anonymnej forme s cielom zabezpedit vysSiu mieru
otvorenosti a Uprimnosti respondentov pri poskytovani odpovedi. Anonymita zaroven
slizila na eliminaciu pripadnych obav respondentov z ddbsledkov zverejnenia
poskytnutych informacii, ¢im sa zvySila aj objektivita ziskanych udajov. Zber dat
prostrednictvom dotaznika prebiehal od oktébra 2025 do marca 2026. Vyskumnu vzorku,
po vyfiltrovani rodinnych podnikov a hotelov vy3sej urovne, tvorilo celkovo 11
respondentov, pricom vSetky ziskané odpovede boli vyhodnotené ako platné.
Respondenti hodnotili pravdepodobnost a dopad rizika podla réznych typov rizik. Tieto
hodnotili na skdle 1 az 5, pricom 5 je vysoka pravdepodobnost a vysoky dopad.

Dotaznik bol distribuovany formou elektronickej posty ubytovacim a stravovacim
zariadeniam, ktorych kontaktné e-mailové adresy boli vyhladané prostrednictvom
internetu. Sucastou sprievodného e-mailu bol aj informovany suhlas, v ramci ktorého
boli respondenti oboznameni so skuto¢nostou, Ze vyplnenim dotaznika udeluju suhlas
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so spracovanim poskytnutych udajov na vedecké ucely, ako aj s informdaciami tykajucimi
sa anonymného spracovania ich odpovedi.

Vysledky prieskumu boli spracované v programe RStudio prostrednictvom
programovacieho jazyka R.

3 Vysledky vyskumu

V tejto Casti charakterizujeme vysledky prieskumu vnimania rizik vo vybranej vzorke
respondentov.

Graf 1
Pravdepodobnost vzniku rizika

Priemerna pravdepodobnost vzniku podla typu rizika (n = 11)
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Zdroj: vlastné spracovanie

Z grafu 1 vyplyva, Ze respondenti vnimaju ako najpravdepodobnejsie ekonomické rizika
(priemerna hodnota 4,27 z 5), ¢o vyrazne prevySuje vsetky ostatné kategorie. Druhé
miesto zaujimaju personalne rizikd (3,27), ktoré sivisia najma s nedostatkom
kvalifikovanej pracovnej sily v odvetvi cestovného ruchu. Stredne pravdepodobné su
pravne a legislativne (2,82) a socialne rizika (2,73). Naopak, najnizsiu pravdepodobnost
vzniku respondenti pripisuju hygienicko-sanitarnym (1,45), technologickym a
prevadzkovym rizikam (obe 1,64) — teda kategdridm, ktoré su sice potencidlne zdvazné,
no v beznej prevadzke sa vyskytuju zriedkavo.
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Graf 2
Dopad rizika na podnik

Priemerny dopad podla typu rizika (n = 11)
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Zdroj: vlastné spracovanie

Poradie kategdrii podla dopadu uvedené v grafe 2 je vo velkej miere podobné poradiu
podla pravdepodobnosti, o naznacuje, Ze respondenti vnimaju rizikd konzistentne —
teda tie, ktoré povazuju za pravdepodobnejsie, im zdroven pripisuju aj vyssi potencidlny
dopad. Aj tu jednoznacne dominuju ekonomické rizika (3,82) a personalne rizika (3,27),
¢o potvrdzuje, Ze ide o dvojicu rizik, ktord je z pohladu respondentov najzavaznejsia tak
z hladiska frekvencie vyskytu, ako aj z hladiska zavaznosti nasledkov. Naopak, najnizsi
dopad je pripisovany technologickym rizikdm (1,91), o mozZe suvisiet s tym, Ze
technologické zlyhania (napr. vypadok internetu ¢i rezervacného systému) su sice
neprijemné, no zvycajne rychlo rieSitelné a nemaju dlhodoby vplyv na fungovanie
podniku.
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Graf 3
Matica rizik
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Matica rizik kombinuje obe predchdadzajiuce dimenzie do jedného prehladu a umoznuje
identifikovat, ktoré rizika si vyZaduju najvyssiu prioritu v ramci krizového manazmentu.
Ekonomické rizika sa nachddzaju jednoznacne v pasme vysokého az kritického rizika
(pravdepodobnost aj dopad nad hodnotou 3,8), ¢im sa potvrdzuju ako klticova oblast, na
ktord by sa mali podniky cestovného ruchu sustredit pri tvorbe krizovych planov.
Persondlne rizika sa nachadzaju tesne pod touto hranicou, v pasme vysokého rizika.
Vacdsina ostatnych kategérii (technologické, hygienicko-sanitdrne, prirodné a
environmentalne, doddvatelsko-odberatelské) sa koncentruje v lavej dolnej ¢asti matice,
teda v pasme nizkeho az stredného rizika, ¢o naznacuje, Ze respondenti ich vnimaju ako

menej naliehavé z hladiska krizovej pripravenosti.
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Graf 4
Spider graf miery rizika
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Radarovy graf zobrazuje celkovu mieru rizika ako sucin pravdepodobnosti a dopadu, ¢im
poskytuje jednoduchy suhrnny ukazovatel zavaznosti jednotlivych kategérii. Tvar grafu
jasne poukazuje na vyrazny ,vybeZzok” smerom k ekonomickym rizikdm (16,18), ktory
viac ako dvojndsobne prevysuje druhu najzdvaZznejSiu kategdriu — persondlne rizika
(11,64). Zvysné kategdrie sa pohybuju v podstatne uzSom pasme hodn6t (3,7 — 9,0), ¢o
naznacuje, Zze z pohladu respondentov predstavuje ekonomickd nestabilita jednoznaéne
najvyznamnejsSiu hrozbu pre podniky cestovného ruchu, zatial ¢o ostatné rizika su
vhimané ako relativne porovnatelné a menej naliehavé.

4 Diskusia a zaver

Vysledky prieskumu vnimania rizik v podnikoch cestovného ruchu potvrdzuju viacero
poznatkov, ktoré sa objavuju aj v odbornej literature. Skutoc¢nost, Ze respondenti vnimaju
ekonomické rizika ako najpravdepodobnejsie aj najzavaznejsie, je v sulade s tvrdenim, Ze
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kriza v cestovnom ruchu ma vyrazny multiplika¢ny efekt na celt ekonomiku a naopak —
ekonomicka nestabilita sa priamo premieta do dopytu po cestovani (CiFtci et al., 2017;
Duan et al.,, 2022). Vzhladom na to, Ze cestovny ruch je odvetvie zavislé od
disponibilného prijmu domdcnosti, je logické, Ze prave ekonomické vykyvy (inflacia, rast
cien energii, pokles kupyschopnosti) vnimaju manazéri ako hrozbu s najvysSou
frekvenciou vyskytu aj najsilnejSim dopadom na fungovanie podniku.

Druhé miesto personalnych rizik koreSponduje s dlhodobo diskutovanym problémom
nedostatku kvalifikovanej pracovnej sily v sektore ubytovacich a stravovacich sluzieb. Na
rozdiel od nahlych, tazko predvidatelnych kriz typu ,kobra“ (Clarke & Varma, 1999) ide v
tomto pripade skér o pomaly narastajuci problém typu ,,pytdn“ — teda o riziko, ktoré sa
da do urcitej miery oc¢akavat a manazovat prostrednictvom dlhodobejsich personalnych
stratégii, co moze vysvetlovat, preco respondenti aj napriek vysokej miere rizika tuto
kategoriu nevnimaju az tak kriticky ako ekonomickeé rizika.

Naopak, pomerne nizke hodnotenie prirodnych, technologickych a hygienicko-
sanitarnych rizik moze suvisiet s tym, Ze ide o udalosti, ktoré sa v praxi respondentov
vyskytuju zriedkavo, alebo Ze ich dosledky — napriek potencidlnej zavaznosti — vnimaju
ako rieSitelné v kratkom case (napr. vypadok rezerva¢ného systému). Tento vysledok je
vsak potrebné interpretovat opatrne, kedZe prave tieto typy kriz (napr. pandémie) patria
z hladiska literatury medzi najtazsie predvidatelné a potencidlne najnicivejsie pre celé
odvetvie (Tse, 2006; Theobald, 2011). Nizka miera vnimaného rizika tak moze odrazat
skor nedostatoc¢nu historickd skisenost s tymito krizami nez ich realny potencidl spsobit
Skody, ¢o je v sulade so zisteniami Ghaderi et al. (2022), podla ktorych su manazéri v
odvetvi cestovného ruchu relativne pripraveni na zname, opakujuce sa krizy, no vykazuju
vyrazny nedostatok pripravenosti na nezndme a vysoko zavazné udalosti.

Celkovo mozZno konstatovat, Ze vnimanie rizika u respondentov je pomerne konzistentné
naprie¢ oboma dimenziami (pravdepodobnost aj dopad), ¢o naznacuje racionalne a
skusenostou podlozené hodnotenie situacie. Zaroven sa vsak potvrdzuje riziko, na ktoré
upozorriuje literatura — Ze podniky maju tendenciu podcenovat prave tie krizy, ktoré sa v
minulosti eSte nevyskytli, co moze v pripade ich redlneho nastupu viest k vyraznému
nedostatku pripravenosti.

Cielom tejto Casti prace bolo zhodnotit, ako respondenti z radov podnikov cestovného
ruchu vnimaju jednotlivé typy rizik z hladiska ich pravdepodobnosti vzniku a
potencidlneho dopadu. Na zdklade spracovanych dat moZno konstatovat, Ze
najvyznamnejsou rizikovou kategériou su z pohladu respondentov ekonomické rizika,
ktoré dosahuju najvyssie hodnoty tak v pravdepodobnosti, ako aj v dopade, a v celkovej
matici rizik sa jednoznacne nachadzaju v pasme vysokého az kritického rizika. Druhou
najvyznamnejSou kategériou su personalne rizikd, zatial' ¢o ostatné typy rizik (socidlne,
pravne, geopolitické, reputaéné, prirodné, doddvatelsko-odberatelské, technologické a
hygienicko-sanitdrne) sa pohybujui v pasme nizkeho az stredného rizika a z pohladu
respondentov nepredstavuju bezprostrednu prioritu.

Tieto zistenia maju prakticky vyznam pre tvorbu krizovych planov v podnikoch
cestovného ruchu —naznacuju, Ze pozornost manazmentu by sa mala primarne sustredit
na budovanie finan¢nej odolnosti a flexibility podniku voci ekonomickym vykyvom, ako
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aj na rieSenie dlhodobych persondlnych vyziev. Zaroven vsak vysledky potvrdzuju
potrebu neopominat ani nizko hodnotené rizika, kedZe prave nedostato¢na pripravenost
na menej pravdepodobné, no potencidlne vysoko zavazné udalosti (napr. pandémie ci
prirodné katastrofy) patri medzi hlavné limity krizového manaimentu v odvetvi
cestovného ruchu. Vzhfadom na obmedzeny rozsah vyskumnej vzorky (n = 11) je
potrebné vysledky vnimat skor ako orientacny obraz vnimania rizik nez ako vSeobecne
platny zaver za celé odvetvie, pricom pre buduci vyskum by bolo prinosné overit tieto
zistenia na vacsej a diverzifikovanejSej vzorke podnikov.

Poznamka o rieSenom projekte

Tento prispevok vznikol za podpory grantu Ministerstva Skolstva, vedy, vyskumu a Sportu
Slovenskej republiky VEGA ¢. 1/0109/24 s nazvom: Vyskum ekonomickej vykonnosti
rodinnych podnikov s dbrazom na implementdciu ndstrojov merania technickej
efektivnosti
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TRENDY VO VYSKUME DEI V DODAVATELSKYCH RETAZCOCH V POST-
PANDEMICKOM OBDOBI: BIBLIOMETRICKA ANALYZA

Samuel Mihalcin — Juraj Misun

Abstrakt

Studia predklada bibliometrickd analyzu 164 recenzovanych vedeckych &lankov z
databdzy Web of Science, publikovanych zaciatkom tretej dekady 21. storocia, (2021 —
2025), so zameranim na problematiku diverzity, rovnosti a inkluzie (DEIl) v
dodavatelskych retazcoch. Cielom prispevku je identifikovat klti¢ové akademické trendy,
tematické klastre a posun v strategickom vnimani DEI po krize COVID-19. Vyskum vyuZziva
kvantitativne metddy bibliometrie vratane analyzy klicovych slov, citacnych sieti a
tematického mapovania pomocou softvéru Biblioshiny. Vysledky ukazuju vyrazny narast
zdujmu o tuto tému s ro¢nou mierou rastu 28,78%. Klu¢ové zistenia potvrdzuji posun
od vnimania DEI ako etického zavazku smerom k strategickému faktoru, ktory pozitivne
ovplyviiuje finanénu vykonnost, inovacie a odolnost dodavatelskych retazcov. Analyza
identifikovala dominanciu tém ako vykonnost, udrZatelnost a rodova diverzita v
manazmente, pricom poukdzala na potrebu ,humanizacie” vyskumu a lep3ej
operacionalizacie socidlnych metrik. Zavery poskytuju akademikom a manazérom
prehlad o aktualnom stave poznania a definuju smery pre buduci vyskum, najma v oblasti
merania dopadov inklUzie na operativne riadenie.

JEL classification: J71, L91, M14
Keywords: diverzita, rovnost, inkluzia, riadenie doddvatelského retazca, podnikovd
vykonnost

Uvod

Pandémia COVID-19 zdsadne zmenila operacie dodavatelskych retazcov a odhalila ich
zranitelnosti. V post-pandemickom obdobi (2021-2025) sa z tejto krizy vynorila nova
perspektiva: diverzita, rovnost prilezitosti a inkltzia (DEI) sa prestali vnimat iba ako etické
zavazky a stali sa strategickymi faktormi budovania odolnosti a inovacii.

Volba tohto obdobia ma vsak aj dalsi politicko-spolocensky kontext. Tematika DEI sa v
poslednych rokoch stala predmetom intenzivnych verejnych a politickych diskusii,
vratane kritiky zo strany poprednych politickych predstavitelov, ktori spochybnuju jej
relevantnost a vplyv. Tieto debaty motivuju potrebu objektivnej akademickej analyzy,
ktora by prispevkom empirickej evidencie prispela k diskusii o tom, ako diverzita a
inkldzia skutoc¢ne vplyvaju na vykonnost a udrZatelnost organizacii v doddvatelskych
retazcoch.

PredloZena bibliometrickd analyza skima 164 recenzovanych ¢lankov z databazy Web of
Science publikovanych v rokoch 2021-2025. Cielom je identifikovat hlavné akademické
trendy, vyskumné otazky a zmeny v ponimani diverzity, rovnosti a inkllzie v
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doddvatelskych retazcoch v post-covidovom kontexte a vzhladom na rasticu
spolocensku polarizaciu okolo tejto tematiky.

1 Sucasny stav riesSenej problematiky doma a v zahranici

Diverzita, rovnost a inkluzia (DEI) v dodavatelskych retazcoch presla v poslednych rokoch
vyraznou transformdciou. Kym pred pandémiou COVID-19 bola tato téma vnimana
primarne cez optiku compliance a etickej zodpovednosti, su¢asny akademicky diskurz ju
Coraz CastejSie ramuje ako klucovy strategicky imperativ pre budovanie odolnosti a
vykonnosti. Odborna literatura v rokoch 2021 — 2025 naznacuje, Ze integracia DEI do
operacného riadenia uz nie je len otazkou ludskych zdrojov, ale stava sa integralnou
sucastou riadenia rizik a inovacii v globalnych sietach.

Napriek rasticemu zaujmu o DEI v podnikovej praxi vykazuje akademicky vyskum v
oblasti operaéného manazmentu (OM) a riadenia dodavatelskych retazcov (SCM) stale
zndmky istej fragmentdcie. Johnson et al. (2025) vo svojej publikacii upozoriuju, Ze hoci
sa DEI stava ustrednym bodom kritickej analyzy, v oblasti OM a SCM casto absentuju
Standardizované metriky na meranie skuto¢ného dopadu inkluzivnych praktik. Autori
zdoOraziiuju potrebu rozsirit vyskumné zameranie nad rdmec jednoduchého
demografického zastUpenia a skumat, ako principy spravodlivosti a inkluzie redlne
ovplyviiuju operacné rozhodovanie a dizajn doddavatelskych sieti.

Vyznamna Cast post-pandemickej literatury sa sustreduje prave na empirické overovanie
vztahu medzi tymito principmi a podnikovou vykonnostou. V Specifickom kontexte
logistického sektora Govindan et al. (2021) preukazali, Ze rodova diverzita v
predstavenstvdch ma priamy pozitivny vplyv na vykonnost podnikov v oblasti
spolocenskej zodpovednosti (CSR). Ich zistenia naznacuju, Zze rodovo zmieSané riadiace
organy su pri implementacii socidlnych stratégii efektivnejsie, hoci priamy dopad na
environmentalny pilier nebol v ich Studii jednoznaCne potvrdeny. Na tieto zavery
nadvazuju Kuzey et al. (2022), ktori v analyze transportného a logistického sektora
identifikovali, Ze pritomnost Zien v riadiacich organoch vyznamne podporuje ekologické
inovacie. Ich vyskum zaroven odhalil, Ze CSR stratégia v tomto kontexte funguje ako
dolezity moderujuci mechanizmus, ¢o znamen3, Ze diverzita sama o sebe nemusi stacit,
pokial nie je podporend formalnou stratégiou udrzatelnosti. Tieto Studie spolo¢ne
potvrdzuju, Ze v post-covidovej ére je diverzita klucovym predpokladom pre inovacie v
inak tradi¢ne konzervativnom odvetvi logistiky.

Okrem strategického rozmeru pandémia COVID-19 naplno odhalila aj zranitelnost
pracovnikov v globdlnych retazcoch, ¢o viedlo k obnovenému tlaku na socidlnu
udrZatelnost. Soundararajan et al. (2021) v tejto suvislosti kritizuju doterajsi vyskum
pracovnych podmienok za jeho ,,dehumanizovanu” perspektivu, ktora sa prilis sustredi
na optiku nakupcov a produktovu efektivitu. Autori preto vyzyvaju na ,humanizaciu®
vyskumu, ktora by do centra pozornosti postavila koncept ,, dostojnej prace” a skimala
socialno-kulturne kontexty dodavatelov, najma v rozvojovych krajinach. Tento prud
literatUry naznacuje, Ze skuto¢na inklizia v dodavatelskom retazci musi presahovat
hranice vlastného podniku a zahfnat aj férové zaobchadzanie s pracovnikmi na nizsich
stuprioch retazca.
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Implementacia tychto programov vsak v praxi naraza na viaceré prekazky. Shalpegin et
al. (2025) vo svojej studii identifikuju bariéry, ktoré brania efektivnemu nasadeniu DEI
iniciativ, pricom poukazuju na rozdiely medzi verejne obchodovanymi a sukromnymi
spolo¢nostami. Medzi hlavné identifikované prekazky patri nedostatok povedomia o
benefitoch DEI, interna opozicia, ale aj geograficka roztriestenost operacii, ktora stazuje
presadzovanie jednotnych Standardov rovnosti a inkluzie naprie¢ celym retazcom.

2 Metodika a metédy vyskumu

PredloZeny clanok sa zameriava na bibliometricki analyzu problematiky diverzity,
rovnosti a inkluzie (DEI) v kontexte globalnych dodavatelskych retazcov. Analyzuje
publikacné trendy s cielom identifikovat najcastejsie skimané témy a vyskumné otdzky
v tejto oblasti v post-pandemickom obdobi (2021 — 2025). Vyskum bol vykonany na
zaklade publikacii vybranych vydavatelstiev indexovanych v databaze Web of Science.
Vysledky tejto stadie moZu prispiet k lepsiemu pochopeniu komplexnych faktorov, ktoré
vplyvaju na prepojenie socidlnej udrzatelnosti s podnikovou vykonnostou a odolnostou,
a poskytnut zdklad pre dalsi vyskum a praktické aplikdcie v oblasti strategického
manazmentu dodavatelskych sieti.

V prvej faze vyskumu sa identifikoval rozsah vyskumu vratane jeho demografickych
charakteristik a ocakavanych vysledkov. Na zber udajov sa vyuZila databaza Web of
Science. Na vyfiltrovanie najrelevantnejSich publikacii sa vyuZzili kfuc¢ové slova. Ziskané
udaje sa preberali vo formate BibTeX na naslednu analyzu. Po identifikacii suboru udajov
sa posudila vhodnost publikacii pomocou bibliometrického softvéru Biblioshiny.
Nasledne pomocou toho istého softvéru sa vykonala analyza Udajov. Prostrednictvom
relevantnej analyzy sa identifikoval vyznam zisteni. Kroky spojené s identifikaciou
publikacii prostrednictvom databdzy su znazornené v tabulke 1.

Zvoleny postup umoznil vytaZit z analyzovanych ¢lankov relevantné informacie a odhalit
medzi nimi existujuce podobnosti a rozdiely. Systematicky prehlad literatury sa ukazal
ako efektivny pristup na komplexné zmapovanie a Struktirovanie sucasnych naliehavych
oblasti vyskumu.
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Tabulka 1

Proces systematického preskimania literatdry

Krok 1: Kritérid na analyzu
existujucej literatury
(zahrnutie a vylucenie)

Klasifikacia: Clanky z recenzovanych ¢asopisov na tému diverzity,
rovnosti a inkltzie (DEI) v kontexte riadenia dodavatelskych retazcov a
logistiky.

Vylucenie: dizertacné prace, recenzie knih a pripadové studie

Databaza: Web of Science,

Vyrazy: ,diverzita”, ,inklGzia“, ,rovnost prileZitosti vzamestnani®,
,dodavatelsky retazec”, ,logistika“, ,financny dopad”, ,ekonomické
benefity”

Krok 2: Literarny vyskum

Analyza: ¢lankov publikovanych v post-pandemickom obdobi s
vynimkou $tudii, ktoré neanalyzovali dodavatelsky retazec
Findlna vzorka analyzovanych ¢lankov: 324

Krok 3: Upresnenie vyberu
literarnych studii

Tento proces zahffial vylucenie studii, ktoré boli publikované pred
pandémiou COVID-19, alebo nespiiiali vopred definované kritéria
zaradenia, ako napriklad tie, ktoré sa zameriavaju iba na teoretické
perspektivy bez empirickych Udajov. Nasledne sme do vyskumnej
vzorky zaradili len vedecké Studie publikované v 6 najlepsich
vydavatelstvach (Emerald Group Publishing, Elsevier, Springer Nature,
Sage, Taylor & Francis, Wiley), ktoré svojimi Standardmi zarucuju
kvalitu vybranych publikacii. Vysledkom bolo, Ze konecny zaklad
bibliometrickej analyzy tvorilo 164 dokumentov.

Krok 4: Zmensenie rozsahu
skimanej vzorky

Vybrané ¢lanky  boli  systematicky analyzované  pomocou
bibliometrickych metéd so zameranim na publikacné trendy,
frekvenciu kltcovych slov a autorské vzorce. Identifikovali sa témy
sUvisiace s diverzitou zamestnancov pracujucich v dodavatelskom
retazci.

Krok 5: Analyza vybranych
¢lankov

Zistenia odhalili kI'i¢ové smery vyskumu: vplyv diverzity na vykonnost
dodavatelského retazca, strategicky vyznam inklizie pre budovanie
odolnosti, ulohu rodovej diverzity v manaZmente udrZatelnosti a
prepojenie socialnej zodpovednosti s inovaciami.

Krok 6: Prezentacia
vysledkov

Zdroj: vlastné spracovanie na zdklade Senyo et al. (2019)
3 Vysledky vyskumu

Vyskum poskytuje statisticky suhrn akademickych publikdcii od roku 2021 do roku 2025.
Zahtfna 87 zdrojov s 164 dokumentmi a ro¢nu mieru rastu 28,78 %. Priemerny vek
dokumentu je 1,52 roka a kazdy dokument ma v priemere 10,38 citdcii s celkovym
po¢tom 12 350 citacii. V analyzovanej vzorke sa nachadza 746 klucovych slov
poskytnutych autormi. Celkovo prispelo 578 autorov, z toho 12 boli autormi jedno
autorskych dokumentov. Spolupraca vykazuje 12 jedno-autorskych dokumentov, s
priemerom 3,71 spoluautora na dokument a 43,29 % medzinarodnym spoluautorstvom.
Typy dokumentov pozostavaju zo 139 ¢lankov a 25 ¢lankov, ktoré este neboli formalne

publikované, ale su dostupné v online predbeznej verzii.
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Tabulka 2
Suhrnné informacie o stibore Udajov
Description Results

MAIN INFORMATION ABOUT DATA
Timespan 2021:2025
Sources (Journals, Books, etc) 87
Documents 164
Annual Growth Rate % 28.78
Document Average Age 1.52
Average citations per doc 10.38
References 12350
DOCUMENT CONTENTS
Keywords Plus (ID) 625
Author's Keywords (DE) 746
AUTHORS
Authors 578
Authors of single-authored docs 12
AUTHORS COLLABORATION
Single-authored docs 14
Co-Authors per Doc 3.71
International co-authorships % 43.29
DOCUMENT TYPES
article 139
article; early access 25

Zdroj: viastné spracovanie na zdklade Biblioshiny
3.1 Vyskumné trendy v analyzovanej oblasti

Graf 1 predstavuje rast v pocte vedeckych ¢lankov publikovanych medzi rokmi 2021 a
2025. Udaje ukazuju celkovy narast publikdcii s vrcholom v roku 2025. Tento trend

.....
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Graf 1
Roc¢na vedecka produkcia
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Zdroj: Web of Science

Udaje nachadzajuce sa v grafe 2 odhaluju priemernd mieru rastu 28,78 %, ¢o naznacuje
vSeobecny vzostupny trend vo vedeckych citacidch v priebehu rokov. Priemerny citacny
vrchol nastal v roku 2022, kedy bolo dosiahnuty najvyssi priemer citdcii za obdobie
jedného roka.

Graf 2
Priemerny pocet citacii za rok

Citations

2021 2023 2025

Zdroj: Web of Science

Graf 2 poskytuje pohlad na akademicky vplyv publikacii v priebehu c¢asu, pricom
poukazuje na obdobia, kedy vyskum ziskal vacSie uznanie. Potencidlny pokles v
poslednych rokoch méZe odrazat bud oneskorenie v akumuldcii citacii pre novsie
publikacie, alebo pokles celkového vykonu vyskumu v tejto oblasti.
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3.2 Siet spoloénych vyskytov a analyza kliéovych slov

Aby sa identifikovalo buduce smerovanie vyskumu v oblasti diverzity, rovnosti a inkluzie
v dodavatelskych retazcoch, bolo potrebné analyzovat kiticové a tematické trendy v tejto
oblasti. Vdaka tomu ziskaju vedci prehladnejsi obraz o hlavnych témach a potencialnych
smeroch dalSieho badania v danej discipline. Interaktivna mapa spolo¢ného vyskytu
nazorne ilustruje vzajomné prepojenia medzi kluCovymi slovami, autormi a vyrazmi v
ramci skimaného suboru publikdcii. Tento nastroj umoznuje efektivne identifikovat
frekventované terminy a zaroven poukazuje na suvislosti medzi réznymi vyskumnymi
oblastami a konceptmi.

Obrazok 2
Siet spolo¢ného vyskytu

innovation supplyrchain
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performance =
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Zdroj: vlastné spracovanie na zdklade Biblioshiny

Siet spolo¢ného vyskytu nasho suboru Gdajov, zndzornend na obr. 2, zvyraznuje klucové
pojmy v oblasti diverzity v dodavatelskom retazci, pricom do popredia kladie terminy ako
,performance”, ,supply chain® ,management”, ,impact” a ,sustainability”, ktoré Uzko
sUvisia so zameranim vyskumu na ekonomické a socidlne aspekty. Velkost kazdého uzla
predstavuje frekvenciu vyskytu kluéového slova v analyzovanych publikdciach

publikovanych v rokoch 2021-2025, pricom sa objavuje niekolko vyznamnych zhlukov.

Najvyraznejsi klaster, zobrazeny zelenou farbou a sustredeny okolo ,performance
(vykon)“ a ,,supply chain (dodavatelsky retazec)“, zahffia témy suvisiace so strategickym
riadenim, ako su innovation (inovdcie), capabilities (schopnosti), strategy (stratégia),
integration (integrdcia), technology (technolégia) a network (spolupraca).

Cerveny klaster sa zameriava na ,supply chain management (riadenie dodavatelského
retazca)”, pricom Specificky riesi socidlne a rodové aspekty prostrednictvom tém ako
gender (pohlavie), women (Zeny), challenges (vyzvy), corporate social responsibility
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(spolocenska zodpovednost podnikov), logistics (logistika) a sustainable supply chain
(udrzatelny dodavatelsky retazec).

Modra, oranZovd a fialova skupina predstavuju SpecifickejSie podtémy: modra sa
orientuje na rizikd a odolnost (odolnost dodavatelského retazca, riziko, narusenia),
oranzova reflektuje dopady pandémie (covid-19, zdravie) a fialova sa Specializuje na
oblast obstaravania a diverzity dodavatelov (obstaravanie, diverzita dodavatelov).

Na zdklade obrazku 2 je mozné povedat, Ze vacsina vyskumov z oblasti manazmentu a
vykonnosti dodavatelskych retazcov sa zameriava na prepojenie stratégie s
udrZatelnostou a inovdaciami, z ktorej sa nasledne dostdvaju autori aj do inych tém, ako
su rodova diverzita ¢i odolnost vodi globalnym rizikam.

Na obrazku 3 sa nachddzaju najvyuzivanejsie slova autorov z ¢lankov.

Obrazok 3
Mapa najvyuzivanejsich slov
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Zdroj: viastné spracovanie na zdklade Biblioshiny

NajcastejSie pouzivané slovo bolo ,performance”, po fnom nasledoval ,impact”
Ldiversity”, ,management”, ,,supply chain”.

¢ Slovo PERFORMANCE naznacuje, Ze velka Cast ¢lankov zameranych na diverzitu
v dodavatelskom retazci sa prioritne sustreduje na analyzu vykonnosti. Vac¢sina
autorov oznacuje meranie dopadov diverzity na vykonnost (financénu aj
nefinancnu) za klucovy prvok vyskumu, pricom casto skimaju vztahy medzi
inklaziou a efektivitou podniku.

e Slovo DIVERSITY je uzko spojené s terminmi ako ,,supply chain“a ,,management”,
zahfiia rézne formy rozmanitosti (vratane rodovej, ktora je zastipena slovami
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»gender” a ,women®) a vo vyskumoch sa ¢asto prepaja s inovaciami a socidlnou
zodpovednostou podnikov (CSR), ¢im zd6raznuje strategicky vyznam inklazie.
SUSTAINABILITY a IMPACT su vo vyskumoch spdjané prave s dlhodobou
udrZatelnostou a Sirsim dopadom podnikania. Ide o koncepty, ktoré prepajaju
ekonomické ciele so socidlnymi a environmentdlnymi aspektmi. Ich vyznam je
obzvlast dolezity v kontexte odolnosti dodavatelskych retazcov (resilience), kde
udrZatelné a etické praktiky pomahaju podnikom lepsie zvladat globdalne vyzvy a
disrupcie.

SUPPLY CHAIN MANAGEMENT je v analyzovanych ¢lankoch najéastejSie spajany
s pojmami ako ,,strategy”, , collaboration (spolupraca)”, ,logistics“ a ,,governance
(sprdva a riadenie)”. Predstavuje centrdlnu tému, ktora integruje otazky diverzity
a vykonnosti do operativneho a strategického riadenia tokov, pricom sa kladie
déraz na budovanie odolnych a flexibilnych sieti schopnych reagovat na
dynamické zmeny trhu.

Obrazok 4
Tematickd mapa
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Zdroj: vlastné spracovanie na zdklade Biblioshiny

Tematicka mapa sluzi na vizualizaciu hlavnych tém v oblasti vyskumu. Je to dvojrozmerna
mapa s hustotou na osi y (miera rozvoja) a strednostou na osi x (miera relevantnosti).
Horizontalna os vyjadruje relevantnost alebo centralitu témy. Cim dalej je bod vpravo,
tym je téma doleZitejSia a CastejSie sa objavuje v suUvislosti s danou problematikou.
Vertikalna os vyjadruje stupefi vyvoja témy. Cim vyssie je bod, tym viac sa dana téma v
sucasnosti vyvija a je predmetom aktudlneho vyskumu. Mapa rozdeluje jednotlivé témy
do Styroch kvadrantov na zaklade ich vnutornej sudrznosti a relevantnosti: Motorické
témy, Specidlne témy, Zakladné témy a Vznikajlce/ustupujice témy. Tento pristup sa
spolieha na strategické mapovanie na zachytenie vyvijajucich sa vztahov medzi témami
vo vystupoch vyskumu (Callon et al., 1983).
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e Niche témy: nachadzaju sa v lavom hornom rohu. Su to Specifické, menej
preskimané témy, ktoré maju potencial sa v budtcnosti viac rozvijat.

e Emerging or declining themes: tato zéna sa nachadza v lavom dolnom rohu a
zahfna témy, ktoré su bud nové a este sa nerozvijali, alebo naopak, ich vyznam
postupne klesa.

e Basic themes: umiestnené su v pravom dolnom rohu. Su to zakladné, dobre
etablované témy, ktoré su uz dlhsie sucastou vyskumu.

e Motor themes: Oznacuju kfucové témy alebo koncepty, ktoré "pohdanaju" alebo
"vedu" vyskum v oblasti informacnej bezpecnosti pri praci z domu. Su to témy,
ktoré sa objavuju najCastejSie, su najviac prepojené s inymi témami a maju
najvacsi vplyv na smerovanie vyskumu.

Na zaklade tmatickej mapy sa da povedat, Ze témy ako gender diversity, firm
performance, supply chain resilience climate-change, market orientation a pod. su
klt¢ovymi témami v oblasti dodavatelského retazca a su stale predmetom aktudlneho
vyskumu. Témy impact, diversity, performance a pod. sa zaraduju medzi bezné témy,
ktoré su doleZité, ale menej rozvinuté. Tieto témy, hoci su pre tuto oblast klucové z
dovodu ich vysokej centralnosti, si vyZzaduju dalSie skimanie, pretoze nemaju hustotu
potrebnu na plnu podporu sudrznych vyskumnych prudov. Témy economic sanctions,
consumer boycotts, perceptions product brand, manufacturing practices su v su¢asnosti
radené medzi malo preskimané témy, ktoré by mohli v budicnosti mat potencidl na
rozvoj. Tieto témy maju vysoku vnutornu sudrznost, ale nizsiu Ustrednost, co naznacuje,
Ze su vysoko Specializované a relevantné v Specifickych podpoliach. Zaoberaju sa
Specifickymi problémami a casto sa hlboko ponoria do konkrétnych studii. Medzi
vznikajlce, alebo klesajuce témy sa v suvislosti s dodavatelskym retazcom zaraduju témy
e-commerce platform products, covid impacts, dei a pod. SU umiestnené v kvadrante
nizkej hustoty a nizkej centralnosti, o naznacuje, Ze tieto oblasti mozu stracat vyznam
alebo neboli v poslednych vyskumoch dostatoéne preskimané. Tento kvadrant
poukazuje na oblasti, ktoré by mohli profitovat z obnoveného zaujmu o vyskum alebo
prehodnotenia, aby sa pochopil ich vyznam pre danu oblast. Tematickd mapa celkovo
zdbraziuje, Ze ustredné témy, ako je gender diversity a firm performance, zostavaju
zivotne ddlezitymi piliermi v ramci vyskumného prostredia, zatial ¢o oblasti v zakladnom
a rozvijajucom sa/klesajucom kvadrante napriklad téma DEI zddéraziiuje prileZitosti na
hibSie preskimanie alebo presuny v zamerani.

3.3 Analyza najvyznamnejsich autorov a najvplyvnejsich publikacii

V tejto analyze sa identifikovali kfucovi vyskumnici. Medzi poprednych prispievatelov z
hladiska poCtu publikdcii patri Uyar A., s celkovym poctom 4 prispevkov. Za nim nasleduju
Feng T., Karaman A. S. a Ruel S. (PP=3).
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Graf 4
Najrelevantnejsi autori z hladiska poctu publikacii
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Zdroj: vlastné spracovanie na zdklade Biblioshiny
V tabulke 3 sa nachadzaju kfucovi autori hodnotenych z hladiska ich individualneho

vplyvu na vyskum pomocou metrik H-Index, G-Index, M-Index, Celkovy pocet citacii (TC),
Pocet publikacii (NP) a zaciatoc¢ny rok publikovania.

Tabulka 3
Lokalny vplyv autorov
Author h_index g_index v m_index TC NP PY_start
UYARALI 2 4 0.400 140 4 2021
FENG TAIWEN 2 3 0.500 13 3 2022
RUEL SALOMEE 2 3 0.400 27 3 2021
KARAMAN ABDULLAH S 1 3 0.200 18 3 2021
AHMED WAFAAAH 2 2 0.500 93 2 2022
ALI ZULQURNAIN 2 2 0.667 38 2 2023
ASLAM HARIS 2 2 0.667 38 2 2023
BLOME CONSTANTIN 2 2 0.400 37 2 2021
GOLD STEFAN 2 2 2.000 13 2 2025
IVANOV DMITRY 2 2 1.000 32 2 2024

Zdroj: vlastné spracovanie na zdklade web of science

Na zdklade tabulky 3 sa da zhodnotit, Ze najvyssi lokdlny vplyv ma autor Uyar A.
indikovany H-indexom (2) a G-indexom (4). Tento autor zaroven nazbieral najvyssie
mnozstvo citdcii (TC=140). Karaman A. S. dosiahol vo svojej 1 publikacii celkovy pocet
citdcii (TC=118). Podla priemernej ro¢nej miery citovanosti na publikaciu, hodnotenej M-
Indexom, ma autor Gold S. najvyssi M-index v hodnote 2,000. Celkovo tieto metriky
odhaluju viacero Uspesnych a vplyvnych autorov v ramci tohto segmentu vyskumu, z
ktorych kazdy vyznamne prispieva vy$sim pocCtom citacii a vplyvnymi publikaciami.

Po analyze autorov sa identifikovali a dokladne preskimali najrelevantnejSie publikacie
v oblasti diverzity v dodavatelskych retazcoch. Zistenia viedli k identifikacii 10
najrelevantnejsich publikacii zaoberajucimi sa oblastou nasho vyskumu.
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(DEI): scale development and empirical validation

Tabulka 4
Najrelevantnejsie ¢lanky v stbore
Nazov publikacie Autor P.o?e‘t’ ROk,
citacii vydania
Drivers and value-relevance of CSR performance
in the logistics sector: A cross-country firm-level = Govindan, K. et al. 133 2021
investigation
Board gender diversity, CSR strategy, and eco-
friendly initiatives in the transportation and | Kuzey, C. et al. 83 2022
logistics sector
Open supply chain innovation: an extended view Solaimani, S., Van
. . 67 2022
on supply chain collaboration der Veen J.
Humanizing Research on Working Conditions in So'undararajan, Ve
Supply Chains: Building a Path to Decent Work Wilhelm, M.~ M, >l 2021
PRy ' g Crane, A.
The political economy and dynamics of bifurcated
world governance and the decoupling of value | Vertinsky, I. et al. 48 2023
chains: An alternative perspective
Supply chain resilience strategies and their impact
on sustainability: an investigation from the Singh, J. etal. 36 2023
automobile sector
Marketing in the metaverse: Moving forward - | Cheah, 1., Shimul,
, 31 2023
What's next? AS.
Board structure policy,
board diversity and social sustainability in the Fernandes, V. et al. 24 2023
logistics and transportation sector
Gender diversity in supply chains: towards more .
. . . . . Ruel, S., Fritz, MMC. 24 2021
sustainable decisions? evidence from interviews
o ey b TS o G5, g
& 8 PRl ' P Manello, A.
evidence
Measuring supplier diversity, equity and inclusion Silva, M. E. et al. 15 2024

Zdroj: vlastné spracovanie na zdklade web of science

Pozndmky:

1.

(Govindan, K., et al. 2021) Clanok analyzuje faktory ovplyviiujice vykon spolocenskej
zodpovednosti (CSR) v logistickom sektore. Stidia zistila, Ze diverzita Zien v predstavenstve a
existencia komisie pre udrzatelnost su silné faktory, ktoré pozitivne ovplyvriuju celkovy vykon CSR
a najma riadenie a socidlny pilier. Naopak, nezistila sa Ziadna vyznamna spojitost medzi
charakteristikami predstavenstva a environmentdlnym pilierom (E). Pre investorov je klucové
zistenie, Ze vykon CSR sa v sledovanom obdobi neprejavil vyznamnym pozitivnym vplyvom na
trhovu hodnotu podniku podnikajuceho v logistickom sektore.

(Kuzey, C., et al. 2022) Autori v tomto vyskume zistili, Ze rodova diverzita v predstavenstve a
zavedenie CSR stratégie su klucové faktory, ktoré pozitivne ovplyviiuju ekologické iniciativy v
logistickom sektore. Zeny v predstavenstve maju najvacsi vplyv na ekologické inovacie. Zistenia
potvrdili, Ze CSR stratégia funguje ako moderujici mechanizmus posiliujiuci vztah medzi
diverzitou a inovaciami, ¢im sa preukazala déleZitost internych systémov riadenia pre
udrzatelnost v tomto sektore.

(Solaimani, S., van der Veen, J. 2022) Autori skimaju, ako otvorend inovacia a spolupraca v
dodavatelskom retazci vedu k inovaciam. Zistenia ukazuju, Ze pre dosiahnutie radikalnych inovacii
musi byt v dodavatelskom retazci zabezpeceny ambidextrézny rozsah spoluprace. Ten si vyZaduje
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kooperdciu s horizontalnymi aj vertikdlnymi partnermi a zaroven zahffa vyvazenu diverzitu medzi
partnermi z roznych kulturnych etnik, ¢o je nevyhnutné na efektivne vyuzivanie externych zdrojov.

4. (Soundararajan, V., Wilhelm, M.M., Crane, A. 2021) Autori tvrdia, Ze sucasny vyskum
udrZatelného dodavatelského retazca je nedostatoény pre rieSenie dostojnej prace, pretoze ma
»,dehumanizovanu” perspektivu. Ta je dand prehnanym zameranim na kupujucich a produkty
namiesto na fudskost pracovnikov (ktori su ¢asto chapani len ako ,vstup®) a na technické riesenia
namiesto na socio-kultirne kontexty. Navrhuju preto novu ,,humanizaénu” vyskumnu agendu,
ktord ma postavit ludské a pracovné priva do centra pozornosti vyskumu v dodavatelskom
retazci.

5. (Vertinsky, I. et al. 2023) Clanok uvadza, 7e stcasnd rivalita medzi USA a Cinou vedie k
rozdelovaniu globélneho riadenia a k odpajaniu hodnotovych retazcov. Upozoriiuju vsak, Ze
potencidlne ndklady tohto rozdelenia su neldnosné pre obe strany. Preto predpovedaju rastuci
odpor zo strany nadnarodnych spolocnosti, ¢o si vyZzaduje zachovanie otvorenej globalnej
ekonomiky namiesto eskalacie tzv. disengagementu.

4 Diskusia a zaver

Tento ¢lanok sa zameral na bibliometrickd analyzu pomocou programu Biblioshiny, kde
sa preskiumalo 164 jednotlivych publikacii zozbieranych z vybranych vydavatelstiev
indexovanych v databaze Web of Science, filtrovanych podla vopred stanovenych
parametrov. Analyza zd6raznuje, Ze vyskumnd oblast tykajuca sa diverzity v
doddvatelskom retazci ziskala v rokoch 2021 — 2025 znacnu pozornost, s vyraznym
rastom publikacnej ¢innosti a ronou mierou ndrastu 28,78%.

Na identifikaciu hlavnych vyskumnych tém v tejto oblasti sa pouzili nastroje, ako je
mapovanie spolo¢ného vyskytu, zoskupovanie slov a tematické mapovanie. K
prevladajucim témam v tejto oblasti vyskumu patria vykonnost (performance), riadenie
doddvatelského retazca (supply chain management), vplyv (impact), diverzita a
udrZatelnost.

Po analyze najrelevantnejSich publikacii sa zistilo, Ze integracia diverzity a inkluzie do
doddvatelskych retazcov prindsa nové strategické prileZitosti, ale aj vyzvy pre
manazment. Autori sa zhoduju v tom, Ze diverzita uz nie je len etickou otdzkou, ale
kl'd€ovym faktorom pre zvySovanie vykonnosti a inovacii.

Medzi hlavné zistenia zaradujeme nasledovné:

e Prepojenie diverzity a vykonnosti: Studie preukazali silnG koreldciu medzi
diverzitou v dodavatelskom retazci a podnikovou vykonnostou (financnou aj
nefinancnou), pricom inkluzivne praktiky ¢asto vedu k lepSim hospodarskym
vysledkom.

e Vyznam rodovej diverzity v riadeni: Rodova diverzita v predstavenstvach a
manazmente logistiky pozitivne ovplyviiuje prijimanie ekologickych iniciativ a
stratégii spolocenskej zodpovednosti (CSR).

e Odolnost dodavatel'ského retazca: Diverzifikicia dodavatelov sa ukazuje ako
kl'dcova stratégia pre budovanie odolnosti (resilience) voci globalnym disrupciam
a rizikam v post-pandemickom obdobi.

e Udrzatelnost a socialny dopad: Vyskum potvrdzuje, Ze riadenie dodavatelského
retazca sa posuva od Cisto nakladovej efektivnosti k SirSiemu chapaniu
udrzatelnosti, ktoré zahfna socidlne a etické aspekty.
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Potreba ludského pristupu: Autori zdéraznuju nutnost "humanizacie" vyskumu,
teda posun pozornosti od technickych rieSeni k socio-kultirnym kontextom a
pracovnym podmienkam v globalnych retazcoch.

Nedostatocné ukotvenie konceptu DEIl: Hoci je téma diverzity popularna,
Specificky koncept DEI (Diversity, Equity, Inclusion) este v akademicke;j literature
doddvatelského retazca nedosiahol pInu centralnu poziciu a vyZaduje si dalsie
skumanie.

Kfacovym prvkom pre podniky by malo byt vnimanie diverzity zamestnancov a partnerov
ako strategického aktiva, ktoré podporuje inovacie a dlhodobu udrzatelnost, a nie len
ako povinnosti v rdmci compliance.

4.1 Navrhy pre budice smerovanie vyskumu a limity vyskumu

Na zdklade vykonanej bibliometrickej analyzy a identifikacie tematickych klastrov
(Obrazok 2 a 4) sa ¢rtd niekolko perspektivnych oblasti, ktorym by mala akademicka obec
v nasledujicom obdobi venovat zvysenu pozornost:

Operacionalizacia a meranie konceptu DEI v dodavatel'skych retazcoch: Kedze
téma ,DEI“ (Diversity, Equity, Inclusion) sa na tematickej mape objavila v
kvadrante vznikajucich alebo klesajucich tém s nizkou hustotou, existuje potreba
prejst od vSeobecnych deklaracii k exaktnému meraniu. Buduci vyskum by sa mal
zamerat na vyvoj Standardizovanych metrik a KPI, ktoré dokazu kvantifikovat
nielen diverzitu dodavatelov, ale aj mieru inklUzie a rovnosti v ramci celého
hodnotového retazca.

Humanizacia vyskumu a socidlna udrzatelnost: V nadvaznosti na zistenia o
potrebe ,humanizacie” prace (Soundararajan et al., 2021) by sa buduce Studie
mali posunut od Cisto technokratického pohladu na dodavatelsky retazec k
hlbsiemu skimaniu pracovnych podmienok. Je potrebné skimat, ako diverzita
ovplyviiuje dostojnu pracu, ludské prava a socidlnu spravodlivost v rozvojovych
krajinach, ktoré su ¢asto na zaciatku globalnych retazcov.

Prienik digitalizicie a diverzity: Vzhladom na vyskyt tém ako ,e-commerce
platform products” a ,technology” je dolezité skumat vplyv digitalnych
platforiem a umelej inteligencie na diverzitu. Vyskumna otazka by mohla
smerovat k tomu, ¢i algoritmy pri vybere dodavatelov odstrariuju ludskud
zaujatost, alebo naopak, ¢i nevedomky diskriminuji mensinovych doddvatelov.
Vplyv spotrebitelského aktivizmu a geopolitiky: Niché témy ako ,,consumer
boycotts” a ,,economic sanctions” naznacuju rastuci vplyv externého prostredia.
Buduci vyskum by mal analyzovat, ako tlak spotrebitelov a geopolitické napatie
nutia podniky prehodnocovat svoje stratégie diverzity nie ako dobrovolnu
aktivitu, ale ako nutnost pre zachovanie reputdcie a trhového podielu.
Longitudinalne Studie dopadu na vykonnost: KedZe , performance” je Gstrednou
témou, je potrebné prejst od prierezovych studii k dlhodobému sledovaniu.
Vyskum by mal overit, ¢i je pozitivny vztah medzi diverzitou a financnou
vykonnostou udrzatelny aj v Case krizy a ¢i podniky s inkluzivnymi retazcami
vykazuju vyssiu odolnost (resilience) v dlhodobom horizonte.
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Tato Studia podlieha obmedzeniam vyplyvajucim z pouzitia iba databazy Web of Science,
a vybranych 6 vydavatelstiev, ¢o mohlo viest k vyliceniu relevantnych prac indexovanych
v inych zdrojoch napr. v databaze SCOPUS. Zameranie vylu¢ne na publikacie publikované
v obdobi 2021 — 2025 navyse limituje moZnost zachytit dlhodoby historicky vyvoj.
Bibliometrické analyzy neberu do uvahy Sirsi kontext, v ktorom sa vyskum uskutocnuje
(napr. spolocensko-politické zmeny, technologicky vyvoj). Vyber metéd, kltucovych slov,
interpretacia vysledkov a zavery moézu byt ovplyvnené subjektivnymi rozhodnutiami
autorov ¢lanku.

Poznamka o rieSenom projekte

Tato praca bola podporena z vyskumného projektu VEGA 1/0198/25 Vznik, rozvoj a
udrzatelnost inovativnych podnikov.
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DEVELOPMENT OF CORPORATE FINANCIAL PERFORMANCE AND
DIGITALISATION IN THE V4 COUNTRIES

Diana Pallérovd — David Rybjansky — Kristian Drugda — Veronika Volfova

Abstract

This paper examines the development of selected business-sector financial and
digitalisation indicators in the Visegrad Group countries, using the EU27 as a
comparative benchmark. The financial analysis covers 2022-2024 and includes net
turnover, value added, gross operating surplus and an author-calculated gross operating
rate. Digitalisation is assessed for 2023—-2025 through artificial intelligence, paid cloud
computing services, business software and data analytics. The study uses harmonised
Eurostat data and descriptive comparative methods, including development indices,
percentage changes and standard deviations. Value added and gross operating surplus
increased nominally in all V4 countries, while the calculated gross operating rate also
increased, most strongly in Slovakia and only marginally in Poland. Czechia recorded
increases in all four digital indicators. Artificial intelligence showed the highest relative
growth in the published data, although its 2025 questionnaire scope was broader than
in 2023. Large enterprises consistently reported higher Al and cloud adoption than SMEs.
Cross-country dispersion narrowed for GDP-relative financial indicators and data
analytics, widened for the gross operating rate, artificial intelligence and business
software, and remained broadly stable for cloud computing.

JEL classification: L25, M21, 033, 052
Keywords: digitalisation, corporate financial performance, artificial intelligence, cloud
computing, SMEs, Visegrad Group

Introduction

Digitalisation is increasingly reshaping how enterprises organise processes, make
decisions, manage information and create value. In business research, digital
transformation is understood not merely as the introduction of individual technologies,
but as a broader organisational process involving changes in strategy, structures,
capabilities and business models (Vial, 2019; Verhoef et al., 2021). Digital technologies
may improve efficiency, innovation and competitiveness, but their contribution to
corporate performance depends on complementary organisational resources and the
ability to integrate them into business processes (Melville et al., 2004).

The assessment of these developments requires a multidimensional understanding of
corporate financial performance. Turnover captures the scale of business activity, while
value added, operating surplus and operating profitability reflect different aspects of
value creation and financial performance. Growth in nominal turnover or operating
surplus does not necessarily result in stronger relative profitability. Consequently, several

108



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

complementary indicators are needed to distinguish an expansion of corporate activity
from an improvement in operating performance (Richard et al., 2009).

Digital technologies also differ in their functions, maturity and organisational
requirements. Cloud computing provides scalable access to infrastructure and software,
business applications support the integration of information and processes, and data
analytics enables enterprises to transform data into managerial knowledge. Artificial
intelligence extends these possibilities through automation, prediction and decision
support. However, Al generates business value only when enterprises possess the data,
skills and organisational capabilities needed to apply it in their operations (Enholm et al.,
2022). Research on European SMEs similarly shows that Al adoption is influenced by
digital capabilities, innovation capacity and support from the business environment
(Arroyabe et al., 2024).

The issue is particularly relevant when comparing SMEs and large enterprises. Large
enterprises generally possess greater financial resources, specialised employees and
more developed digital infrastructure, which facilitate the adoption and scaling of
advanced technologies. SMEs may benefit from more flexible decision-making, but they
often face stronger barriers related to costs, skills and implementation capacity. Previous
research confirms that large and multinational enterprises experience stronger drivers
and fewer barriers to advanced digitalisation than SMEs (Horvath & Szabdo, 2019).

Digitalisation is also unevenly distributed across European countries. Earlier studies
identified persistent differences in digital infrastructure, technology use and capabilities
within the EU (Cruz-Jesus et al., 2012). Comparative research focused on the Visegrad
Group likewise found differences in the development of the digital economy across
Czechia, Hungary, Poland and Slovakia (Balcerzak & Pietrzak, 2017). Evidence from
Central and Eastern European enterprises further suggests that the adoption of digital
technologies differs across countries and technologies because firms operate under
different organisational, technological and institutional conditions (Szabo et al., 2020).

Despite the growing literature on digital transformation, many studies focus on
individual technologies, adoption determinants or firm-level performance effects. To the
authors’ knowledge, limited attention has been paid to the simultaneous development
of several digital technologies and financial indicators across the V4 countries,
particularly when the EU27, enterprise size and changes in cross-country dispersion are
considered together. Such a comparison is important because growth in digital
technology adoption may coexist with different financial trajectories, while narrowing
dispersion in one indicator does not necessarily imply the same pattern in another.

This paper therefore examines the development of selected business-sector financial
and digitalisation indicators in Czechia, Hungary, Poland and Slovakia, using the EU27 as
a comparative benchmark. Financial development is evaluated through net turnover,
value added, gross operating surplus and an author-calculated gross operating rate
between 2022 and 2024. Digitalisation is assessed through artificial intelligence, paid
cloud computing services, business software and data analytics between 2023 and 2025.
The analysis also examines whether differences among the V4 countries widened or
narrowed and compares selected developments between SMEs and large enterprises.
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The study is descriptive and comparative and does not seek to establish a causal
relationship between digitalisation and financial performance. The article therefore
addresses the following research questions:

e RQI1: How did selected corporate financial indicators develop in the V4 countries
between 2022 and 2024 compared with the EU27?

e RQ2: How did the adoption of selected digitalisation tools develop in the V4
countries between 2023 and 2025 compared with the EU27?

e RQ3: Did differences among the V4 countries widen or narrow over the analysed
periods, and how did the developments differ between large enterprises and
SMEs?

1 Current state of the solved problem at home and abroad
1.1 Corporate financial performance and digitalisation

Corporate financial performance is a multidimensional concept that should be assessed
through indicators of business scale, value creation and profitability. Growth in turnover,
value added or operating surplus does not necessarily lead to higher relative profitability.
The use of several complementary indicators is therefore necessary to distinguish the
expansion of corporate activity from improvements in operating performance
(Venkatraman & Ramanujam, 1986; Richard et al., 2009).

This distinction is also important when evaluating digitalisation. Research on information
technology business value shows that technological investment alone does not
automatically improve financial performance. Its benefits depend on complementary
resources, employee skills, managerial capabilities and changes in business processes
(Melville et al., 2004). Digital transformation should therefore be understood as a
broader organisational process involving changes in technologies, strategy, structures
and business models rather than the isolated adoption of individual digital tools (Vial,
2019; Verhoef et al., 2021).

The financial effects of digitalisation may also appear with a delay because
implementation initially generates costs related to technology acquisition, integration,
training and process redesign. Evidence from SMEs indicates that initial increases in
digital orientation may coincide with performance setbacks before benefits emerge at
higher levels of digital orientation (Escoz Barragan & Becker, 2025). Consequently, higher
adoption of digital technologies does not necessarily produce immediate improvements
in turnover or operating profitability.

1.2 Selected digital technologies and business value

Artificial intelligence can support automation, prediction, decision-making and
innovation. However, Al creates business value only when firms possess the
technological, human and organisational capabilities required to integrate it into
business processes (Enholm et al., 2022; Mikalef & Gupta, 2021). Research on European
SMEs confirms that Al adoption depends particularly on digital capabilities, innovation
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capacity and conditions in the external environment (Arroyabe et al., 2024). Rapid
growth in Al use should therefore not automatically be interpreted as evidence of
advanced organisational implementation, especially when initial adoption levels are low.

Cloud computing provides scalable access to computing infrastructure, software and
data storage. Its adoption is influenced by technological readiness, compatibility,
management support, competitive pressure and security concerns (Oliveira et al., 2014).
International evidence shows that cloud computing is more widely diffused than data-
dependent technologies such as artificial intelligence, which remain concentrated
among larger firms and selected sectors (OECD, 2024).

Business software, including ERP, CRM and other enterprise applications, supports the
integration of information and coordination of business processes. Evidence suggests
that these systems can improve selected performance dimensions, although their effects
depend on implementation quality, organisational adaptation and the type of system
used (Hendricks et al., 2007).

Data analytics creates value when firms can transform data into actionable knowledge
and integrate analytical results into decision-making. Data analytics capability therefore
combines technological resources, data quality, human expertise and managerial skills
(Gupta & George, 2016).

The technologies analysed in this article consequently represent different dimensions of
enterprise digitalisation. Cloud computing provides digital infrastructure, business
software integrates processes and information, data analytics supports evidence-based
decisions, and Al enables the automation or augmentation of more complex tasks. Their
adoption rates and development patterns should therefore not be expected to be
identical.

1.3 Enterprise size, regional disparities and research gap

Enterprise size is an important determinant of digital technology adoption. Large
enterprises generally possess more financial resources, specialised employees,
formalised processes and developed digital infrastructure. SMEs may have more flexible
decision-making structures, but they often face stronger limitations in financing, skills,
data availability and implementation capacity. Research on Industry 4.0 confirms that
large and multinational enterprises usually experience fewer barriers to advanced
digitalisation than SMEs (Horvath & Szabd, 2019).

Digitalisation also remains uneven across European countries. Differences in digital
infrastructure, human capital, innovation capacity and institutional conditions
contribute to a persistent digital divide within the EU (Cruz-Jesus et al., 2012). Research
focused on Central and Eastern Europe similarly shows that V4 countries entered digital
transformation with different technological and organisational capabilities (Szabo et al.,
2020). These differences may initially widen because advanced technologies are first
adopted by countries and enterprises with stronger digital capabilities.

Existing studies usually examine individual technologies, adoption determinants or firm-
level performance effects. To the authors’ knowledge, limited attention has been paid to
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comparisons that simultaneously consider several digital technologies, multiple financial
indicators, enterprise-size categories and national developments within the V4. The
present article addresses this gap by comparing the development of business-sector
financial indicators and the adoption of Al, cloud computing, business software and data
analytics in the V4 countries against the EU27.

The purpose is not to establish a causal relationship between digitalisation and financial
performance. Instead, the article identifies development trajectories, enterprise-size
differences and changes in cross-country dispersion. This approach enables an
assessment of whether the V4 countries are becoming more similar or more different in
selected dimensions of corporate performance and digitalisation.

2 Research design and methodology
2.1 Research design and data source

The main objective of this study was to assess and compare the development of selected
business-sector financial and digitalisation indicators across the V4 countries, Czechia,
Hungary, Poland and Slovakia, and to evaluate their position relative to the EU27. The
study focused on changes in indicator levels, growth dynamics, cross-country dispersion
and differences between SMEs and large enterprises. The analysis was descriptive and
comparative; therefore, it did not examine correlation, causality or the statistical effect
of digitalisation on financial performance.

Secondary data were obtained from the Eurostat database. Structural business statistics
were used for the financial analysis, as they provide harmonised information on the
structure and performance of enterprises. Digitalisation data were obtained from the
Eurostat survey on ICT usage and e-commerce in enterprises, which is conducted
annually and covers the adoption of technologies such as artificial intelligence, cloud
computing, business software and data analytics (Eurostat, 2026).

The most recent observations available for the selected variables were used. The main
financial comparison covered 2022-2024, while the digitalisation analysis covered 2023-
2025. The different reference periods reflect the publication schedules and availability
of the Eurostat datasets. Additional figures used 2021-2024 for net turnover by
enterprise size and 2021, 2023 and 2025 for artificial intelligence and cloud computing
by enterprise size.

2.2 Research sample and variables

The research sample consisted of the four V4 countries: Czechia, Hungary, Poland and
Slovakia. The EU27 aggregate was included as a contextual benchmark but was excluded
from all calculations of dispersion among the V4 countries.

The coverage and enterprise-size definitions differ between the two Eurostat sources.
Financial indicators refer to the sector of non-financial corporations (S11), while ICT
indicators cover enterprises with at least 10 persons employed in non-financial business
activities, specifically NACE sections C—N excluding K and division S95.1. In the ICT
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analysis, SMEs employ 10-249 persons and large enterprises 250 or more. Therefore,
the financial and digitalisation indicators are based on related but not fully identical
statistical populations.

The financial analysis used the following Eurostat structural business statistics variables
(Eurostat, 2026):

e Net turnover represents revenue generated from the sale of goods and services
after deductions associated with sales. It was used as an indicator of the overall
scale of business activity.

e Value added measures the value generated by enterprises after deducting
intermediate inputs and therefore reflects their contribution to economic
output.

e Gross operating surplus represents value added remaining after employee
benefits expense has been deducted. It reflects the operating surplus generated
by the covered enterprises before financing and taxation items.

e Gross operating rate measures operating profitability relative to turnover. To
ensure internal consistency, it was calculated by the authors from the same table
cells as 100 x gross operating surplus / net turnover, rather than imported as a
separately filtered series.

Absolute financial indicators were reported in current millions of euros. To reduce the
effect of differences in economic size, net turnover, value added and gross operating
surplus were also presented as percentages of nominal GDP. The GDP-adjusted value was
calculated as:

Xit
Xeppit = GDIt-’ x 100,
it

where Xi: denotes the financial indicator for country i in year t.

The digitalisation analysis included four indicators from the Eurostat ICT usage and e-
commerce survey (Eurostat, 2026):

e Artificial intelligence — the percentage of enterprises using at least one of the Al
technologies covered by the relevant annual questionnaire;

e Cloud computing — the percentage of enterprises using paid cloud computing
services over the internet;

e Business software —the percentage of enterprises using at least one of ERP, CRM
or business intelligence software;

e Data analytics — the percentage of enterprises for which data analytics is
performed by the enterprise’s own employees or by an external provider.

2.3 Data processing and procedure

The data-processing procedure consisted of several stages. First, observations were
selected for CZ, HU, PL, SK and EU27_2020 by reference year, Eurostat variable, unit,
NACE aggregate and enterprise-size class. Financial monetary variables used EUR million,
GDP used current-price EUR million, and ICT indicators used percentages of enterprises.
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The main SBS tables used non-financial corporation classes, while the ICT aggregate
tables used enterprises with at least 10 persons employed. All displayed values,
development indices, percentage changes and dispersion measures were subsequently
cross-checked for internal consistency.

Second, the financial and digital indicators were organised and interpreted separately
because their periods, activity coverage and enterprise populations are not identical.
Their joint assessment was therefore limited to a descriptive comparison of country
positions and development patterns, without treating the observations as matched firm-
level data.

Third, a development index was calculated for each country and indicator:

Xit,

DI; =
Xi,t.u

b

where X0 is the value in the initial year and Xi«1 is the value in the final year.
The index was interpreted as follows:

e DI>1: anincrease in the indicator.
e DI=1: no change.
e DI<1: a decrease in the indicator.

Finally, differences among the V4 countries were assessed using the population standard
deviation, calculated separately for the initial and final year of each indicator. The EU27
was excluded. Since the analysis included all four V4 countries rather than a sample of
countries, the population standard deviation was calculated using the STDEV.P function
in MS Excel.

3 Research results
3.1 Development of selected corporate financial indicators in the V4 countries

This subsection analyses the development of selected financial indicators in the V4
countries, with the EU27 used as a benchmark. The assessment focuses on net turnover,
value added, gross operating surplus and the author-calculated gross operating rate over
2022-2024. Particular attention is paid to indicator levels, growth dynamics and cross-
country dispersion.

Table 1 presents selected indicators of corporate activity and operating performance in
the V4 countries and the EU27 in 2022 and 2024. Poland recorded the highest absolute
values of net turnover, value added and gross operating surplus among the V4 countries
in both years, largely reflecting the size of its economy. Czechia reported the highest net
turnover relative to GDP, although this ratio declined from 241% to 200%. Between 2022
and 2024, nominal value added and gross operating surplus increased in all V4 countries.
Slovakia recorded the strongest growth in both indicators, while Poland achieved the
highest increase in net turnover. By contrast, net turnover declined in Czechia and
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remained broadly stable in Hungary. Net turnover as a share of GDP decreased in every
V4 country and in the EU27.

Table 1

Selected corporate financial indicators in the V4 countries and the EU27 in 2022 and 2024

Gross operating

Gross operating

Indicator Net turnover Value added D .
EURmil. %ofGDP EURmil. %ofGDP EURmIl. % of GDP %
. 2022 692731  241% 155288 54% 70 538 25% 10%
Czechia  — . 643112  200% 175861 55% 78 004 24% 12%
2022 392458  233% 82606 49% 36072 21% 9%
Hungary — 390767  190% 102562 50% 41620 20% 11%
oy 1372 207% 324263 49% 157 994 24% 12%
088
fekad Jogs 1530 180% 398505 47% 177 750 21% 12%
640
2022 229152 208% 51123 46% 23179 21% 10%
Slovakia 236512 182% 64 620 50% 3159 24% 13%
Jopy 32834 190% 8783 51% 3684 21% 11%
947 712 047
E
v Sogs 32320 172% 9741 52% 3907 21% 12%
755 471 705

Source: Own processing based on Eurostat (2026)

The calculated gross operating rate increased across all V4 countries. The strongest
improvement was recorded in Slovakia, from 10.12% to 13.36%, followed by Czechia,
from 10.18% to 12.13%, and Hungary, from 9.19% to 10.65%. Poland recorded only a
marginal increase, from 11.51% to 11.61%. Overall, Slovakia demonstrated the most
favourable improvement in relative operating performance, whereas Poland’s strong
nominal expansion was accompanied by almost unchanged operating profitability.

Table 2
Development indices of selected financial indicators in the V4 countries and the EU27
Czechia Hungary Poland Slovakia EU
Indicator
2024/2022 2024/2022 2024/2022 2024/2022 2024/2022
0,928 0,996 1,116 1,032 0,984
Net turnover
0,829 0,814 0,866 0,872 0,902
1,132 1,242 1,229 1,264 1,109
Value added
1,012 1,015 0,954 1,067 1,017
1,106 1,154 1,125 1,363 1,061
Gross operating surplus
0,988 0,943 0,874 1,151 0,972
Gross operating rate 1,191 1,159 1,009 1,321 1,078

Source: Own processing based on Eurostat (2026)
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Table 2 presents the development indices of selected financial indicators between 2022
and 2024. Poland recorded the strongest increase in nominal net turnover, at 11.6%,
followed by Slovakia at 3.2%. Turnover declined marginally in Hungary by 0.4% and more
substantially in Czechia by 7.2%, compared with a 1.6% decrease in the EU27. Relative
to GDP, however, net turnover declined in all V4 countries, with the largest decrease in
Hungary at 18.6% and the smallest in Slovakia at 12.8%. All V4 countries recorded a
stronger decline than the EU27, where the decrease reached 9.8%.

Nominal value added increased in every V4 economy and grew faster than the EU27 rate
of 10.9%. Slovakia recorded the highest growth at 26.4%, followed by Hungary at 24.2%,
Poland at 22.9% and Czechia at 13.2%. Relative to GDP, value added increased in
Slovakia, Hungary and Czechia, whereas Poland recorded a decline of 4.6%. Gross
operating surplus also increased nominally in all V4 countries, with Slovakia achieving
the strongest growth of 36.3%, substantially exceeding the EU27 increase of 6.1%.
Slovakia was also the only V4 country to record a significant increase in operating surplus
relative to GDP, at 15.1%.

The calculated gross operating rate improved in all V4 countries. The strongest increase
was recorded in Slovakia at 32.1%, followed by Czechia at 19.1% and Hungary at 15.9%,
all exceeding the EU27 growth rate of 7.8%. Poland recorded only a marginal
improvement of 0.9%. Overall, Slovakia demonstrated the most favourable financial
development, while Poland combined strong nominal growth with weaker development
in GDP-relative indicators and operating profitability.

Table 3
Standard deviation of selected financial indicators across the V4 countries in 2022 and 2024
Indicator Unit 2022 2024
EUR mil. 437 267 500910
Net turnover
pp 14.9 8,1
EUR mil. 105 676 129 378
Value added
pp 2,8 2,9
EUR mil. 52610 57 782
Gross operating surplus
pp 1,5 1,9
Gross operating rate pp 0,8 1,0

Source: Own processing based on Eurostat (2026)

Table 3 presents the population standard deviation of selected financial indicators across
the V4 countries in 2022 and 2024. In nominal terms, cross-country differences
increased. The standard deviation of net turnover rose by 14.6%, from EUR 437,267
million to EUR 500,910 million. Dispersion also increased for value added by 22.4% and
for gross operating surplus by 9.8%. These results indicate widening differences in the
absolute scale of corporate activity among the V4 economies. By contrast, the dispersion
of indicators expressed relative to GDP declined. The standard deviation of net turnover
as a share of GDP decreased by 45.6%, while the corresponding declines reached 75.0%
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for value added and 36.0% for gross operating surplus. However, the standard deviation
of the gross operating rate increased by 25.0%, from 0.8 to 1.0 percentage points. Thus,
GDP-relative volume indicators became more similar across the V4 countries, whereas
differences in operating profitability widened moderately.

To provide a clearer comparison of net turnover across enterprise-size categories and
countries, Figure 1 presents net turnover as a percentage of GDP for large enterprises
and SMEs in the V4 countries and the EU27 over the period 2021-2024.

Figure 1
Net turnover in large enterprises and SMEs over 2021-2024 (% of GDP)
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Czechia reported the highest SME values, peaking at 172% of GDP in 2022, followed by
Hungary, Slovakia and Poland. Among large enterprises, Hungary generally recorded the
highest values, although Poland slightly exceeded it in 2024. In most countries, net
turnover reached its maximum in 2022 and subsequently declined in 2023 and 2024.
Despite this decrease, turnover relative to GDP for SBS-defined SMEs, including micro-
enterprises, remained above the corresponding EU27 in all V4 countries in 2024. Czechia
recorded the highest SME value at 139% of GDP, while Slovakia recorded the lowest V4
value at 131%, compared with 100% for the EU27. These SBS-defined SMEs are not
identical to the 10—-249 employee category used in the ICT figures.

3.2 Development of selected digitalisation indicators in the V4 countries

This subsection examines the development of selected digitalisation indicators in the V4
countries, with the EU27 serving as a comparative benchmark. The analysis focuses on
the adoption of artificial intelligence, cloud computing, business software and data
analytics between 2023 and 2025. Attention is given to changes in indicator levels,
differences in growth dynamics and the dispersion of results across the V4 countries. A
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more detailed comparison by enterprise size is subsequently provided for artificial
intelligence and cloud computing, distinguishing between large enterprises and SMEs.

Table 4
Selected digitalisation indicators in the V4 countries and EU27 in 2023 and 2025 (%)
Indicator Czechia Hungary Poland Slovakia EU
2023 2025 2023 2025 2023 2025 2023 2025 2023 2025

:Amﬂ?lal 590 17.60 3.68 10.37 3.67 8.36 7.04 18.00 8.06 19.95
intelligence
Cloud

. 47.15 5490 4494 4796 55.67 5471 3442 3644 4532 5274
computing
Business 3422 5425 39.88 36.12 3888 41.80 32.09 33.57 50.00 53.47
software

Data analytics 19.49 4460 53.21 4056 19.31 24,50 30.17 3875 33.25 39.85

Source: Own processing based on Eurostat (2026)

Table 4 presents the development of selected digitalisation indicators in the V4 countries
and the EU27 between 2023 and 2025. The published share of enterprises using at least
one Al technology increased in all analysed economies. In 2025, Slovakia recorded the
highest share among the V4 countries at 18.00%, closely followed by Czechia at 17.60%;
both remained below the EU27 of 19.95%. Because the 2025 Al questionnaire covered
an additional generative Al category and a broader language-generation category, the
change from 2023 should not be interpreted as a fully definition-constant time
comparison.

Cloud computing increased in Czechia, Hungary and Slovakia, while Poland recorded a
slight decline. Czechia and Poland achieved the highest levels in 2025, both exceeding
the EU27. The most substantial improvement in business software use was observed in
Czechia, where the share increased from 34.22% to 54.25%, slightly surpassing the EU27.
By contrast, Hungary recorded a decline.

Data analytics showed the largest initial differences across the V4 countries. Czechia
recorded the strongest increase, from 19.49% to 44.60%, and reached the highest level
in 2025. Slovakia and Poland also improved, whereas Hungary declined from 53.21% to
40.56%. Overall, Czechia recorded increases in all four digital indicators, while
developments in Hungary and Poland were more uneven.

Table 5
Development indices of selected digitalisation indicators in the V4 countries and the EU27
. Czechia Hungary Poland Slovakia EU
Indicator
2025/2023 2025/2023 2025/2023 2025/2023 2025/2023

Artificial intelligence 2.983 2.818 2.278 2.557 2.475
Cloud computing 1.164 1.067 0.983 1.059 1.164
Business software 1.585 0.906 1.075 1.046 1.069
Data analytics 2.288 0.762 1.269 1.284 1.198

Source: Own processing based on Eurostat (2026)
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Table 5 presents development indices between 2023 and 2025, where values above 1
indicate growth and values below 1 indicate decline. Artificial intelligence recorded the
highest relative growth in the published data. Czechia achieved an increase of 198.3%,
followed by Hungary at 181.8%, Slovakia at 155.7% and Poland at 127.8%. These Al
indices combine genuine diffusion with the broader scope of the 2025 questionnaire and
should therefore be interpreted cautiously. Czechia, Hungary and Slovakia exceeded the
published EU27 growth rate of 147.5%, whereas Poland remained below it.

Cloud computing developed more moderately. Czechia recorded the highest increase
among the V4 countries, at 16.4%, equal to the EU27 rate. Hungary and Slovakia grew
by 6.7% and 5.9%, respectively, while Poland was the only country to record a decline,
of 1.7%. The strongest growth in business software was also observed in Czechia, at
58.5%, substantially above the EU27 increase of 6.9%. Poland and Slovakia recorded
moderate growth, whereas Hungary declined by 9.4%. Data analytics showed the most
uneven development. Czechia achieved an increase of 128.8%, followed by Slovakia at
28.4% and Poland at 26.9%, all exceeding the EU27 growth rate of 19.8%. By contrast,
Hungary recorded a decline of 23.8%. Czechia recorded increases in all four analysed
digital indicators.

Table 6
Standard deviation of selected digitalisation indicators across the V4 countries in 2023 and 2025
Indicator 2023 2025
Artificial intelligence 1,454 4,279
Cloud computing 7,570 7,504
Business software 3,222 7,976
Data analytics 13,805 7,578

Source: Own processing based on Eurostat (2026)

Table 3 presents the population standard deviation of selected financial indicators across
the V4 countriesin 2022 and 2024. In nominal terms, cross-country differences increased
for all indicators. The standard deviation of net turnover rose by 14.6%, from EUR
437,267 million to EUR 500,910 million. Dispersion increased by 22.4% for value added
and by 9.8% for gross operating surplus. These results indicate widening differences in
the absolute scale of corporate activity among the V4 economies. The development of
GDP-relative indicators was mixed. The standard deviation of net turnover as a share of
GDP decreased by 45.6%, indicating a substantial narrowing of cross-country differences.
By contrast, dispersion increased by approximately 3.6% for value added relative to GDP
and by 26.7% for gross operating surplus relative to GDP. The standard deviation of the
gross operating rate also increased by 25.0%, from 0.008 to 0.010. Overall, the V4
countries became more similar in turnover relative to GDP, while differences in value
creation, operating surplus and operating profitability widened.

To complement the aggregate results presented in Tables 4—6, Figures 2 and 3 compare
the adoption of artificial intelligence and cloud computing by enterprise size. In
accordance with the Eurostat ICT survey classification, SMEs comprise enterprises with
10-249 persons employed, while large enterprises comprise those with 250 or more
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persons employed. The figures cover the V4 countries and the EU27 in 2021, 2023 and
2025.

Figure 2
Al use in large enterprises and SMEs in 2021, 2023 and 2025 (%)
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Figure 2 shows a substantial increase in the published Al indicator in both large
enterprises and SMEs. Large enterprises consistently reported considerably higher
shares than SMEs in all V4 countries and the EU27. In 2025, Czechia recorded the highest
share among large V4 enterprises, at 54.10%, approaching the EU27 of 55.03%. Poland
followed at 45.81%, while Slovakia and Hungary reached 43.74% and 39.99%,
respectively. The 2025 values reflect the broader Al questionnaire scope described in the
methodology. Among SMEs, Slovakia achieved the highest Al adoption rate within the
V4 in 2025, at 16.91%, closely followed by Czechia at 16.11%. Hungary and Poland
remained at lower levels, reaching 9.57% and 7.09%, respectively. All V4 countries
remained below the EU27 for SMEs of 18.90%. Overall, the figure confirms rapid growth
in Al adoption but also highlights a persistent digital gap between large enterprises and
SMEs, particularly in Hungary and Poland.

Figure 3 shows that large enterprises consistently reported higher cloud computing
adoption than SMEs. In 2025, Poland recorded the highest share among large enterprises
in the V4, at 89.79%, followed by Hungary at 87.95% and Czechia at 85.89%. All three
countries exceeded the EU27 of 84.67%, while Slovakia remained substantially below it
at 66.25%.
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Figure 3
Paid cloud computing use in large enterprises and SMEs in 2021, 2023 and 2025 (%)
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Among SMEs, Czechia achieved the highest adoption rate in 2025, at 53.63%, followed
by Poland at 53.51%, Hungary at 46.87% and Slovakia at 35.18%. Czechia and Poland
slightly exceeded the EU27 for SMEs of 51.79%, whereas Hungary and Slovakia remained
below it. Overall, cloud computing use increased between 2021 and 2025 in nearly all
enterprise categories, although a considerable gap between large enterprises and SMEs
persisted.

4 Discussion

The results indicate that the V4 countries followed different financial and digital
development paths. Nominal increases in value added and gross operating surplus were
accompanied by uneven improvements in the calculated gross operating rate, while
digital adoption differed across countries, technologies and enterprise-size categories.
The findings therefore do not support a simple correspondence between higher
digitalisation and stronger short-term financial performance.

In terms of RQ1, value added and gross operating surplus increased nominally in all V4
countries between 2022 and 2024, with growth rates exceeding those of the EU27
aggregate. Slovakia recorded the strongest growth in both indicators and the highest
increase in the gross operating rate. Poland retained the highest absolute financial values
and achieved the strongest turnover growth, but its operating profitability improved only
marginally. Czechia experienced a decline in nominal turnover but a clear improvement
in the gross operating rate, while Hungary combined strong value-added growth with
higher operating surplus and profitability. These findings confirm that growth in turnover
and value added should not be interpreted as equivalent to improved profitability.
Although nominal value added and gross operating surplus increased, net turnover
relative to GDP declined in all V4 countries. Value added relative to GDP increased in
Czechia, Hungary and Slovakia but declined in Poland, while gross operating surplus
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relative to GDP increased only in Slovakia. Nominal growth may partly reflect inflation,
economic expansion and exchange-rate movements rather than an equivalent
improvement in real corporate performance.

Regarding RQ2, digitalisation generally increased between 2023 and 2025, although
developments varied by technology. Artificial intelligence recorded the highest relative
growth in all V4 countries, but the magnitude of the indices was affected by low initial
adoption levels and the broader scope of the 2025 questionnaire. All V4 countries
remained below the EU27 aggregate in the published 2025 Al indicator. This is consistent
with evidence that Al adoption remains concentrated among larger and technologically
advanced enterprises and depends on existing digital and innovation capabilities
(Arroyabe et al., 2024; OECD, 2024).

Cloud computing developed more moderately. Czechia, Hungary and Slovakia recorded
growth, whereas Poland experienced a slight decline. Czechia achieved the broadest
digital progress, with increases in Al, cloud computing, business software and data
analytics. However, the present analysis does not identify the organisational or
institutional factors underlying these developments.

Considering RQ3, cross-country dispersion developed unevenly. Differences in absolute
financial indicators increased, partly reflecting the different size of the V4 economies.
Among GDP-relative indicators, dispersion narrowed for net turnover but increased for
value added, gross operating surplus and the calculated gross operating rate. In
digitalisation, differences widened in Al and business software, remained broadly stable
in cloud computing and narrowed in data analytics. These findings support the view that
digital technologies diffuse at different speeds across heterogeneous national contexts
(Szabo et al., 2020).

The enterprise-size comparison confirms a persistent digital divide, as large enterprises
reported substantially higher Al and cloud adoption than SMEs in every country. Overall,
country positions in financial performance and digitalisation did not fully correspond.
Czechia recorded the broadest digital progress, Slovakia achieved the strongest financial
improvement, and Poland combined turnover growth with only a marginal increase in
operating profitability. These differences do not establish a causal relationship between
digitalisation and financial performance but are consistent with research suggesting that
financial benefits may emerge only after firms reach sufficient digital maturity and
absorb the initial costs of implementation and organisational adaptation (Escoz Barragan
& Becker, 2025).

Conclusion

This paper examined the development of selected financial and digitalisation indicators
in the V4 countries, using the EU27 aggregate as a benchmark. Between 2022 and 2024,
value added and gross operating surplus increased nominally in all V4 countries. The
gross operating rate also improved in every country, with the strongest increase
recorded in Slovakia and only a marginal improvement in Poland. Poland maintained the
highest absolute financial values, while Slovakia achieved the most favourable overall
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financial development. Czechia, despite a decline in nominal turnover, recorded a clear
improvement in operating profitability.

The digitalisation analysis showed substantial progress between 2023 and 2025,
although developments differed by technology and country. Czechia recorded increases
in all four digital indicators and therefore demonstrated the broadest digital progress.
Artificial intelligence achieved the highest relative growth, but all V4 countries remained
below the EU27 aggregate in Al adoption, particularly among SMEs. These results must
be interpreted cautiously because the 2025 Al questionnaire covered a broader set of
technologies than in 2023. Cloud computing developed more moderately and remained
more widely adopted than Al.

Cross-country dispersion changed unevenly. Differences in absolute financial indicators
widened, reflecting the different size of the V4 economies. Among GDP-relative
indicators, dispersion narrowed only for net turnover, while differences increased for
value added, gross operating surplus and the calculated gross operating rate. In
digitalisation, disparities widened in artificial intelligence and business software,
remained broadly stable in cloud computing and narrowed in data analytics. Large
enterprises consistently reported higher Al and cloud adoption than SMEs, confirming a
persistent enterprise-size digital divide.

Overall, the country rankings in financial performance and digitalisation did not fully
correspond. Slovakia recorded the strongest financial improvement, while Czechia
achieved the broadest digital progress. The findings therefore do not support a direct
conclusion that higher digitalisation is automatically associated with stronger short-term
financial performance. The study is limited by different reference periods for financial
and digital indicators, aggregated country-level data, the changed scope of the Al
questionnaire and the use of current-price financial values affected by inflation and
exchange-rate movements.
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ECONOMIC ASPECTS OF CROSS BORDER ELECTRONIC COMMERCE

Katarina Vavrovd — Alexander Sarlina

Abstract

Electronic commerce represents a significant phenomenon of the contemporary digital
economy, substantially influencing the functioning of the internal market, consumer
behavior, and business strategies of sellers. The aim of study is to analyze the main
economic aspects of electronic commerce and to identify their impacts on market
participants, particularly buyers and sellers. The analysis focuses on factors such as price
competition, logistics costs, tax and customs burdens, exchange rate risks, and
differences in regulatory environments across countries. The article highlights the
benefits of cross-border electronic commerce, including a wider range of products,
lower prices, and increased competition, while also identifying risks and barriers that
may negatively affect market efficiency. The findings contribute to a better
understanding of the economic implications of cross-border electronic commerce and
may serve as a basis for the development of economic and regulatory policies.

JEL classification: H25
Keywords: cross-border e-commerce, digital economy, consumer, seller, market

Introduction

The global spread of digital technologies and the increasing integration of global markets
have fundamentally changed the nature of international trade. E-commerce has
significantly penetrated traditional international trade. E-commerce has become a key
vehicle through which goods and services are exchanged across national borders. Their
exchange has significantly reduced traditional barriers related to distance, information
asymmetry and market access (Laudon and Traver, 2022). In this context, cross-border
e-commerce has become an important part of the global economy, allowing businesses
of all sizes to participate in international markets and offering consumers unprecedented
access to foreign products. It can be stated that the historical relationship between
warfare and taxation and the evolution of fiscal systems in response to political and
military pressures are analyzed (Bank and Thordnike, 2008).

From an economic perspective, cross-border e-commerce affects market structures,
pricing mechanisms and competitive dynamics. By increasing price transparency and
reducing search and transaction costs, online platforms intensify competition between
domestic and foreign sellers, often leading to downward pressure on prices and
improving product variety and quality (OECD, 2019). At the same time, these
developments challenge traditional business models and require firms to adapt their
strategies to a more complex and highly competitive digital environment (UNCTAD,
2021). A comprehensive introduction to financial theory and monetary systems with a
focus on public finance principles is provided (Borzova and Medveb et al., 1999).
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Despite its potential benefits, cross-border e-commerce is not without economic
challenges. In particular, differences in tax systems, customs duties, logistics costs and
regulatory frameworks across countries create additional costs and uncertainties for
both sellers and consumers (Gomez-Herrera et al., 2014). These factors can reduce the
price benefits associated with international online shopping and affect consumer
confidence and purchasing decisions. In addition, exchange rate fluctuations and
compliance with multiple legal regimes further increase the operational complexity of
cross-border e-commerce activities (European Commission, 2020). Digital business
models and e-commerce management, with emphasis on strategic, technological, and
managerial aspects of online commerce, are examined (Chaffey, Hemphill and
Edmundson-Bird, 2019). Understanding the economic aspects of cross-border e-
commerce is therefore essential to assess its impact on market participants and overall
economic efficiency. As governments seek to balance market openness with fiscal and
regulatory objectives, and businesses seek to optimize cross-border strategies,
comprehensive economic analysis is becoming increasingly important. This article
focuses on the key economic dimensions of cross-border e-commerce and examines
their implications for buyers, sellers, and market competition in an international context.
E-commerce allows businesses to generate revenue without a physical presence, which
makes it difficult for tax authorities to accurately collect taxes (Basu, 2008). Of e-
commerce, covering its business, technological, and societal dimensions, is offered
(Laudon and Traver, 2013).

1 Current state of the solved Problem at home and abroad

To begin with, the rapid development of digital technologies and the widespread
adoption of the Internet have significantly changed traditional forms of trade, and
consequently the behavior of their participants. E-commerce has become an integral
part of the global economy, allowing businesses to reach customers across borders and
consumers to access a wider range of goods and services (Laudon and Traver, 2022).
Public finance theory and practice, addressing taxation, public expenditures, and fiscal
policy mechanisms, are analyzed (Medved et al., 2011). In this context, cross-border e-
commerce has become a key driver of market integration and the growth of international
trade (OECD, 2019). Cross border electro-commerce offers a number of economic
benefits, including increased competition, price transparency and increased efficiency
for both buyers and sellers (UNCTAD, 2021). Value-added tax issues related to electronic
commerce, with particular emphasis on cross-border online sales, are analyzed
(Sadovsky, 2020). The consumer clearly benefits from wider availability of products and
potentially lower prices for these products. On the other hand, sellers gain access to new
markets with relatively low entry costs (Cui et al., 2020). At the same time, cross-border
online sales pose specific challenges related to logistics, taxation, customs procedures,
currency exchange and differences in legal and regulatory frameworks between
countries (Gomez-Herrera et al., 2014). Despite its growing importance, cross-border e-
commerce is still affected by various economic and institutional barriers that can limit its
full potential. Differences in consumer protection rules, value added tax regimes,
delivery costs and return policies can significantly influence purchasing decisions and
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shape business strategies (European Commission, 2020). Understanding these economic
aspects is therefore essential for market participants as well as policymakers seeking to
foster the development of a competitive and integrated digital market. The aim of this
article is to analyze the key economic aspects of cross-border electronic commerce and
assess their impact on market participants, with a particular focus on buyers and sellers.
By examining both the benefits and barriers associated with cross-border online
transactions, this study contributes to a deeper understanding of the economic
consequences of digital trade in an international context. Physical presence in the market
or dependence on traditional customer services (Benicewicz and Miazda, 2002).
Broadband is considered a basic infrastructure in today's knowledge economy.
Therefore, it should be given considerable attention by all countries that want to
compete effectively in the global market (Teluk, 2002). The historical development of
taxation and public expenditure in Western economies is presented (Webber and
Wildavsky, 1986).

Cross-border electronic commerce differs from domestic e-commerce primarily in terms
of transaction complexity and cost structure. While digital platforms reduce information
and search costs, cross-border transactions often involve higher logistics costs, longer
delivery times, and additional administrative requirements. Price competition is one of
the most significant economic features of cross-border electronic commerce. Consumers
can compare prices across countries, which increases market transparency and exerts
downward pressure on prices. At the same time, sellers may benefit from economies of
scale and broader demand, enabling them to optimize production and distribution costs.
However, these advantages are partly offset by additional costs related to international
shipping, customs duties, and compliance with different regulatory regimes. These
factors influence both pricing strategies and consumer purchasing decisions.

2 Research design and methodology
2.1 Economic Impacts on Consumers, on Sellers

From a consumer perspective, cross-border e-commerce can be characterized as access
to a wider range of goods and services, including products that may not be available in
domestic markets. In this regard, it can be stated that increased competition between
sellers often leads to lower prices and improved quality of goods. However, consumers
face several economic risks. Additional costs, such as transport charges, value added tax
and customs duties, can reduce the expected price advantage of cross-border purchases.
In addition, longer delivery times and higher costs associated with returning products
can negatively affect consumer satisfaction. Information asymmetry also plays a role, as
consumers may have limited knowledge of foreign sellers, legal protection and complaint
mechanisms. These factors increase the perceived risk and can discourage cross-border
online shopping.

From the sellers’ perspective, it is clear that cross-border e-commerce provides sellers
with opportunities to access new customer segments and diversify revenue streams.
Digital platforms significantly lower the barriers to entry compared to traditional
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international trade channels. However, sellers also have to cope with higher operational
complexity. Complying with different tax systems, consumer protection laws and data
protection regulations increases administrative costs. Managing logistics and customer
service across borders requires additional investment and organizational capabilities.
Small and medium-sized enterprises in particular may face difficulties in absorbing these
costs, which can limit their ability to compete with larger multinational platforms.

2.2 Barriers and Risks in Cross-Border Electronic Commerce

To summarize the cross-border e-commerce landscape, several barriers continue to
hinder the growth of cross-border e-commerce. The most significant barriers include
logistical issues, including high delivery costs and inefficient cross-border transport.
Regulatory fragmentation, particularly in the areas of taxation and consumer protection,
further complicates cross-border transactions. Fluctuating exchange rates add
uncertainty for both consumers and sellers, while differing payment preferences and
levels of digital infrastructure across countries can affect the efficiency of transactions.
Addressing these barriers requires coordinated efforts at national and international level
to harmonise regulations and improve cross-border infrastructure.

3 Result of the Paper

We have included a representation of the impact of taxes and duties on the final
consumer price for several reasons. We use a standardized product with a base price of
EUR 300 in our selected markets as an example. The survey results show significant
differences in final prices across countries. Final prices vary and their differences are due
to differences in VAT/GST rates, customs duties and tax structures. The highest final price
is observed in India, where high import duties combined with GST significantly increase
the total cost to consumers. In contrast, the United States shows the lowest final price
due to the absence of a federal VAT system. The European Union and the United
Kingdom show slightly higher prices, mainly due to VAT applied at the destination, while
China occupies a middle position, reflecting its import VAT regime and customs regime.
These findings confirm that tax and customs policies play a key role in shaping the price
competitiveness of cross-border e-commerce offers.

The graph shown represents the estimated demand index. We have included the
demand index for several reasons. First, it is calculated assuming an inverse relationship
between price and demand. Second, the index highlights how higher final prices can
negatively affect consumer demand for products they acquire through cross-border
trade. Markets with lower final prices, such as the United States, show higher estimated
levels of demand, while India, which is characterized by the highest consumer prices,
shows the lowest demand index. The European Union and the United Kingdom show
moderate levels of demand, reflecting a trade-off between regulatory compliance and
price competitiveness. Our graphical analysis supports the theoretical assumption that
increased tax and customs burdens reduce the price advantage of cross-border e-
commerce, leading to lower consumer demand.
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Table 1
Impact of Taxes and Duties on Final Consumer Prices
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Based on the previous graphs, it can be concluded that from an economic perspective,
the results suggest the following. Sellers operating in an environment with high taxes
and duties must either absorb some of the additional costs or pass them on to
consumers, which can lead to reduced demand. Consumers, on the other hand, are more
likely to engage in cross-border purchases in markets with lower regulatory and fiscal
barriers. Overall, the graphical analysis highlights the importance of tax harmonization
and simplified customs procedures in supporting cross-border e-commerce and
increasing market efficiency.
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Recently, a number of serious facts regarding cross-border trade have become clear.
These factors continue to hinder the growth of cross-border electronic commerce. The
most significant obstacles include problems related to logistics, including high delivery
costs and inefficient cross-border transport. Regulations, especially in the areas of
taxation and consumer protection, further complicate cross-border transactions.
Fluctuations in exchange rates bring additional uncertainty for both consumers and
sellers, while different payment preferences and levels of digital infrastructure in
individual countries can affect the efficiency of transactions. Addressing these obstacles
requires coordinated efforts at national and international level to harmonize regulations
and improve cross-border infrastructure. It can also be stated that cross-border trade is
very problematic, e.g. for smaller family businesses.

4 Discussion

In the discussion, we would like to highlight the important role that taxation, customs
and regulatory frameworks play in shaping the economic outcomes of cross-border e-
commerce. The graphical analysis in the article shows that differences in tax and customs
regimes between the countries we have mentioned lead to substantial differences in
final consumer prices. Consequently, the regimes significantly influence consumer
demand and purchasing behavior.

In line with previous research (Gomez-Herrera et al., 2014; OECD, 2019), the findings
confirm that higher regulatory and fiscal burdens reduce the price competitiveness of
cross-border online offers. Countries that are characterized by markets with high import
duties and complex tax structures, such as India, clearly show higher final prices and
lower estimated demand. In contrast, markets with relatively liberal regimes, such as the
United States, benefit from lower transaction costs and higher consumer demand,
supported by the absence of a federal value-added tax.

The European Union and the United Kingdom represent cases where VAT is
systematically applied to cross-border e-commerce transactions. This approach ensures
fiscal compliance and fair competition between domestic and foreign sellers. But it
reduces the price advantage traditionally associated with cross-border online shopping.
The planned tightening of customs rules in the European Union further indicates a policy
shift towards greater regulatory control, which may have long-term implications for
consumer welfare and seller strategies.

From the seller perspective, the results suggest that businesses engaged in cross-border
e-commerce must carefully balance pricing strategies with regulatory compliance.
Higher taxes and duties can either be passed on to consumers, reducing demand, or
absorbed by sellers, which in turn negatively affects profit margins. Larger companies
with integrated logistics and compliance functions are better positioned to meet these
challenges, while SMEs and family businesses may face significant barriers to
international expansion.

The article would particularly highlight the importance of regulatory harmonisation and
simplified customs procedures in supporting the sustainable growth of cross-border e-
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commerce. Reducing administrative complexity and increasing transparency could
increase market efficiency, stimulate consumer demand and improve competitiveness
without compromising fiscal objectives.

Conclusion

In conclusion, we could note that when it comes to cross-border trade, businesses
should focus mainly on the website, the domain on which they sell their products. It is
important that the website is visually attractive to consumers and at the same time
correctly set up in relation to prices and VAT. Therefore, it is recommended to contact
companies specializing in Internet marketing, which will also provide you with
professional advice regarding VAT on the website. The genesis and development of
electronic business are explained in the context of technological and organizational
change (Krakowska, 2012).

One of the providers of internet domains and related advice on setting up VAT on the
website is the company Smartweb s. r. 0. The company's portfolio includes a number of
e-shops, the aim of which is to sell not only in Slovakia, but also in the Czech Republic
and other surrounding countries. In order for the e-shop to function as effectively as
possible, customers are advised to set up a separate domain for each country — for
example: ".cz, .hu, .de", where the e-shop will be operated. E-commerce creates both
new market opportunities and regulatory challenges for businesses and governments
(Kommerskollegium, 2012). Electronic commerce is described as an integral part of
modern business activities, emphasizing its impact on companies and consumers
(Paweloszek-Korek, 2014). Consumer intentions toward cross-border mobile commerce
are influenced primarily by perceived trust and risk, which jointly shape users’
willingness to engage in international m-commerce transactions (Cui, Mou, Cohen and
Liu, 2020).
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NORMATIVNE TEORIE ROZHODOVANIA A HODNOTOVO ORIENTOVANY
PRISTUP K CENOTVORBE

Roman Zlebek — Katarina Remeriovd

Abstract

Aj ked' sa na prvy pohlad moze zdat Ze hodnotovo orientované rozhodovanie z pohladu
zakaznika je motivované a ovplyviiované vnutornymi myslienkovymi procesmi
jednotlivca, urcitej skupiny spotrebitelov ¢i trhového segmentu, ¢o dokazuju iracionality
v ndkupnom spravani spotrebitelov, a teda je takmer nemozZné ho popisat normativnym
spbsobom, vykonané studie v tejto oblasti naznacuju prekvapivy opak. Podla vyskumov
prevedenych v uplynulych rokoch sa ukazuje, Ze existuje prienik v pohlade na
rozhodovanie podla behaviordlnej ekondmie, ktorej sucastou je aj hodnotovo
orientovany pristup, a normativnymi teériami rozhodovania. Preto sme sa rozhodli v
tomto prispevku strucne popisat identifikované normativne tedrie a vyhodnotit ich
aplikaciu Specificky pri hodnotovo orientovanom pohlade. Nasledne sme identifikovali
dalSie mozné oblasti pokracovania vyskumu v tejto oblasti.

JEL classification: D91, G41, M21
Keywords: normativne tedrie rozhodovania, behaviordlna ekonomia, hodnotovo
orientovand cenotvorba

Uvod

Mnohi autori sa zhoduju na rozdeleni pristupov k cenotvorbe na nakladovo-orientované,
konkurencéne-orientované a hodnotovo-orientované. (Calabese & Francesco, 2014; Raju
& Zhang, 2010) Normativne pravidla nasvedcuju, Ze z pomedzi tychto troch pristupov je
najvhodnejSim pristup orientovany na hodnotu vnimanu zakaznikom, pretoze tento
jediny berie do uvahy perspektivu zédkaznika pri stanoveni ceny. (Guierreiro & Amaral,
2018) Taktiez napriek tomu, Ze existuje Siroky konsenzus vo vedeckej aj profesionalne;j
obci Ze rozhodovanie na zédklade hodnoty vnimanej zdkaznikom a jeho ochoty platit je
pristupom ktory dokaZze najviac ovplyvnit ako vykonnost podnikov tak aj spokojnost
zdkaznikov, iba 17-20% podnikov tvrdi, Ze zaviedli hodnotovo-orientovanu cenotvorbu.
(Lizou, 2017)

Studie vykonané vyskumnikmi v oblasti rozhodovania pri cenotvorbe preukazali rozdiely
pri aplikacii v tedrii a praxi. (Guierreiro & Amaral, 2018) Podniky stale aj napriek zjavnym
benefitom preferuji cenotvorbu na zadklade nakladov alebo cien konkurencie.
(Ingelbleek, 2007) Vychadza to z existencie narocnych prekdzok pri implementdcii
cenotvorby orientovanej na hodnotu vnimanu zdkaznikom ako chybajuce potrebné
zdroje, schopnosti a nastroje, komunikacia hodnoty zakaznikovi a sp6sob stanovenia
samotnej ceny vyuZitim tohto pristupu. (Toytari — Keranen — Rajala, 2017)
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Nakladovo a konkurencne orientované pristupy vyuZivaju matematické modely na
stanovenie cien, ¢im naznacuju Ze ide o normativne tedrie. Na druhej strane hodnotovo
orientovany pristup vyZaduje inkluziu spravania spotrebitelov do modelu, vratane
iracionalit, ¢im naznacuje prevazne aplikaciu deskriptivne orientovanych tedrii. Chai a
Hgai ale zvyraznuju, Ze deskriptivne a normativne teérie by sa nemali odliSovat podla
interpretacie modelov, ale podlfa matematickych foriem a modelov ktoré vyuzivaju.
(2020).

Z tohto dovodu, kedZe hodnotovo orientované pristupy nasvedc€uju Ze by mali viac
vyuzivat deskriptivne pohlady a tedrie na rozhodovanie, sme sa rozhodli skimat v tomto
Clanku prave opacnu stranu, a to prienik normativnych pristupov a hodnotovo
orientovanom pristupe k rozhodovaniu spotrebitelov.

1 Sucasny stav rieSenej problematiky

Po dlhé roky bol proces rozhodovania zakaznikov skimany z normativheho pohladu
vyuZivajuc silné predpoklady a axiomatizované systémy. Ak tieto boli naplnené,
preferencie zdkaznikov mohli byt popisané kvantitativhe a merané ako hodnoty funkcii
uzito¢nosti, ktoré racionalne viedli zakaznikov pri rozhodovani (Chai a kol., 2021)

Vyskumnici z datovej vedy, pocitaCovej vedy a informacnych systémov Casto rozumeli
pod zatriedovanim a klasifikaciou spravanie sa systému a strojov, ¢im podciarkovali
normativne klasické tedrie uzito¢nosti a preferencii. Avsak tieto, ako ukazuju vyskumy z
praxe, neodpovedaju skutoénému spravaniu sa zdkaznikov. (Chai a kol., 2021)

Podla mnozstva empirickych dékazov a studii nie je vhodnym pristupom fixovat sa na
maximalizaciu uZito¢nosti pre zakaznika ako zaklad ekonomickej tedrie racionality, kedZe
spravanie spotrebitelov je vyrazne odlisné od tejto tedrie (De Clippel-Rozen, 2021). Je
nutné sledovat ako zakaznici reaguju na zmeny v makroprostredi, ako sa beZzne spravaju
v realite, a do akej miery ich volba spatne ovplyviiuje makroprostredie. Do Uvahy pri
tomto rozhodovani mali byt brané psycholdgia, sociolégia a behaviordlna ekondmia.
(Shaikh, 2012).

Behaviordlna ekondémia vzisla z kombinacie vedy v oblasti rozhodovania, manazmentu,
ekonomie, financii, aplikovanej psycholdgie a pocitacovej vedy ako oblast s ciefom viat
do uvahy aj behaviordlne aspekty pri rozhodovani, a tak presnejSie opisat dianie v
skutocnej praxi. (Chai & Nhai, 2020).

2 Vyskumny dizajn a metodoldgia

Ciefom tohto c¢lanku je preskimat prepojenie a vyuZitelnost normativnych teorii
rozhodovania a hodnotovo orientovaného pristupu podla dostupnej literatiry a
vyskumu, a ndsledna identifikacia konkrétnych oblasti dalSieho moziného vyskumu v
ramci tohto prepojenia.

Vyskumnymi otazkami boli:

136



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

1. Aké su najcastejSie vyuZzivané normativne pristupy v rozhodovacom procese
podla dostupnej literatdry a vyskumu?

2. Existuje prepojenie a vyuzitie normativnych pristupov a hodnotovo
orientovaného pristupu podla sucasného vyskumu?

Objektom skimania teda boli vedeckeé ¢lanky a state v databaze Web of Science.

Na identifikaciu vyskumnych zdrojov k prieniku normativnych tedrii a hodnotovo
orientovaného sme vyuzili vyhladdvanie vyraz ,normative and descriptive decision-
making®, ku ktorym bolo v databaze najdenych 519 prispevkov. Nasledne sme pridali
kritérium, Ze ma ist o prispevky nie starsie ako z roku 2010, a ma ist iba o vedecké ¢lanky
a prehladové vedecké €lanky. Takto ziskany pocet vysledkov bol 308. Daldim krokom bol
vyber aplikovatelnej oblasti ¢lankov — zvolili sme Business, Business Finance, Behavioral
Sciences, Psychology a Applied Psychology. Z tohto vyberu bol vysledny pocet ¢lankov
49. KedZe cielom tohto ¢lanku je posudenie prepojenie hodnotovo orientovaného
pristupu a normativnych tedrii, vyselektovali sme iba ¢lanky, ktoré boli relevantné k
danej téme, pricom tychto ¢lankov bolo 8.

Nasledne sme pomocou logickej syntézy sme zhrnuli zisteny stav literatury, vyhodnotili
prepojenie najéastejSie vyuzivanych normativnych tedrii rozhodovania a hodnotovo
orientovaného pristupu, a identifikovali mozné oblasti dalSieho vyskumu prieniku
skimanych oblasti.

3 Vysledky skimania a diskusia

Z preskumanej literatury sme zistili, Ze autori uvadzaju ako najcastejSie vyuZivané
normativne tedrie klasicki tedriu uzZitoCnosti a preferencii, subjektivnu ocakdvanu
uzitoénost a tedrie vyuZivajuce tieto ako zdklad, pricom k nim priddvaju postulaty,
ktorych ulohou je odstranit nedostatky zakladnych teérii o¢akdvanej uZito¢nosti.

Klasicka tedria uzito¢nosti usudzuje objektivnu racionalitu spotrebitelov, a teda Ze
pravdepodobnosti a uZitocnost moZnych alternativ je rovnakd pre vSetkych
spotrebitelov, a Ze tieto pravdepodobnosti su zname — ide o rozhodnutia pod vplyvom
rizika. (Hay a kol., 2010) Savage neskor rozsSiril tuto tedriu a sformuloval Tedriu
Subjektivnej o¢akdvanej uZitocnosti ktord nahradza objektivhu zndmu pravdepodobnost
subjektivnymi pravdepodobnostami spotrebitefov, ktoré ani nemusia byt v case
rozhodovania zname — prechod z rozhodovania pod vplyvom rizika na rozhodovanie v
stave neurcitosti. (Chai a kol., 2021)

Tedriami dopliujucimi postuldty su nasledovné:

1. MaxMin — rozhodovatel vidy usudzuje Ze, nastane najhorSia mozna situdcia, a
teda voli kombindciu, ktorda mu prinesie najvy$siu moZnu uZito¢nost pri
najhorSom moznom vystupe. Teda usudzuje, Ze prirodzeny stav rozhodovacej
situacie je proti nemu,

2. MaxMax — opak MaxMin - rozhodovatel vidy usudzuje, Ze nastane najlepsia
mozna situdcia, a teda voli kombindciu, ktord mu prinesie najvyssiu moznu
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uzitoénost pri najlepSom moZnom vystupe. Teda usudzuje, Ze prirodzeny stav
rozhodovacej situacie je v jeho prospech,

3. MinMax Regret —rozhodovatel sa sustredi na minimalizaciu straty pri volbe zlého
rozhodnutia, teda voli taku kombinaciu, pri ktorej dochadza k minimalizacii
maximalnej straty,

4. Alpha Model — aj ked rozhodovatel nepoznd presné pravdepodobnosti pre
jednotlivé kombinacie, veri Ze lezia na nejakom kompaktnom konvexnom sete, a
tak robi rozhodnutia na bdaze vazeného priemeru minimalnej a maximalnej
oCakdvanej uzito¢nosti na tomto sete.

Chai a kol. sa vo svojom vyskume venovali prepojeniu normativnych a deskriptivnych
tedrii, a tak vzniku skupiny tzv. “preskriptivnych” tedrii, ktoré by poskytli racionalne a
praktické odporucania pre rozhodovatelov. Obsahuju normativne principy, ako aj
spravanie spotrebitefov, a tak vytvaraju most medzi dvoma skupinami pristupov, ¢im
podporuju teoreticky rozvoj behaviordalneho rozhodovania. Autori prepojili ako
normativne tak aj deskriptivne tedrie s behavioralnym rozhodovanim, ¢im potvrdili,
kedZe hodnotovo orientovany pristup je vysoko zavisly na c¢asto iraciondlnom (resp.
obmedzene raciondlnom) spravani spotrebitela a teda je sucastou behavioralneho
rozhodovania, Ze existuje prepojenie medzi normativnymi tedriami a hodnotovo
orientovanym rozhodovanim spotrebitela. (2021)

Pre kategorizaciu a vizualizaciu vystupov analyzy sme vyuzili aj kritérium pozitivity
pristupu ktoré posudzuje, ¢i rozhodovatel usudzuje Ze prirodzeny stav rozhodovacej
situacie je v jeho prospech alebo neprospech, a teda ¢i sa sustredi na pozitivne vystupy
alebo negativne, resp. maximalizaciu negativnych vystupov. Optimisticky pristup sa teda
sustredi na pozitivne vystupy, a analogicky pesimisticky na negativne vystupy.

V pripade klasickej tedrie uZitocnosti nardzame na problém, a tym je nutnost znalosti
objektivnych pravdepodobnosti kombinacii vSsetkych mozZnych volieb uZitoénosti, ktoru
nie je mozné dosiahnut vzhfadom na prirodzenost hodnotovo orientovaného pristupu, a
to teda Ze hodnota jednotlivych moZnosti je pre kazidého spotrebitela, skupinu
spotrebitelov, ¢i segment, subjektivna, a teda rozdielna. Z pohladu pozitivity tedrie ide o
optimisticky pristup.

Tedria subjektivnej oCakdvanej uzitonosti tento nedostatok klasickej tedrie odstranuje
nahradenim objektivnych znamych pravdepodobnosti realizacie kombinacii
subjektivnymi pravdepodobnostami spotrebitelov. Nasledne je potrebné nahradit
uzito¢nost hodnotou vnimanou zadkaznikmi alebo urcitou skupinou zakaznikov, a tak
dosiahnut kardindlne (konkrétne hodnoty) alebo ordindlne (zoradené preferencie)
vyjadrenie rozhodnutia spotrebitela. Tymto spésobom dosiahnut prepojenie tedrie
subjektivnej ocakavanej uZitocnosti a hodnotovo orientovaného pristupu z pohladu
zakaznika. KedZe tato tedria sa sustredi na maximalizaciu vystupov, ide o optimisticky
orientovany pohlad.

Doplnenim postuldatu MaxMin k subjektivnej tedrii uZitoCnosti pozorujeme, Ze v jej
priamej forme nie je priamo vyuzitelna pri hodnotovo orientovanom pristupe k
rozhodovaniu, a to teda ak by sme za uZito¢nost povaZovali ekonomické benefity pre
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spotrebitela, avSak v pripade Ze by sme Sli hlbSie, a teda prihliadali na to, Ze hlavne
behaviordlne a iraciondlne rozhodnutia sp6sobuju prekazky v stanoveni hodnotovo
orientovanej ceny z pohladu zdkaznika, tak nahradenim ekonomickych benefitov
vsetkymi benefitmi, ktoré spotrebitel ziskava, a to ako hmotnymi tak aj nehmotnymi,
dosiahneme jednoznacné prepojenie tedrie rozsirenej o tento postuldat a hodnotovo
orientovaného rozhodovania spotrebitelov. Pozornost zamerand na maximalizdciu
uzito¢nosti pri najhorSom moznom vystupe naznacuje pesimisticky pristup.

Predpoklad MaxMax nasleduje rovnaku logiku ako MaxMin, pricom jediny rozdiel je, ze
sa sustredi na pozitivny pristup — dosiahnutie ¢o najvy$sej moznej uzito¢nosti pri
najlepSom moZnom vystupe, a teda je mozné uplatnit rovnaku argumentaciu prepojenia
tedrie s hodnotovo orientovanym zameranim ako pri dodatocnej podmienke MaxMin. Z
dovodu Specifického rozdielu tohto predpokladu oproti MaxMin predpokladu vieme
jednoznacne usudit, Ze sa jedna o optimisticky orientovany predpoklad.

Ak dojde korekciou subjektivnej tedrie uzitocnosti pridanim postulatu MinMax Regret k
zameraniu sa na minimalizaciu maximalnej straty z nespravnej volby, je mozné usudit, ze
existuju subjektivne pravdepodobnosti z pohladu rozhodovatela, a Ze rozhodovatel
poznd budto pravdepodobnosti jednotlivych moznosti a hodnotu ktoru ziska z
jednotlivych kombindcii moZnosti, alebo ich vie ordinalne zoradit. Z toho vyplyva, Ze
pridanim tejto podmienky nenastdva konflikt k hodnotovo orientovanym pristupom, je
iba potrebné upravit definiciu uZitocnosti tak, aby brala do Uvahy hodnotu vnimanu
zakaznikom.

Model Alpha, pri ktorom rozhodovatel prikladd vahy minimalnej a maximalnej
oCakavanej uZito¢nosti, ktort vieme nahradit hodnotou vnimanou zakaznikom, je vo
svojej podstate kombinaciou MaxMin a MaxMax pristupov, a to tak, Ze ak je pridelena
vaha minimalnej uzito¢nosti 1 a teda maximalne uzito¢nosti 0, dochadza k redukcii
modelu Alpha na model MaxMin, a ak je pridelend vaza minimalnej uZitocnosti O a
maximalnej 1, stdva sa tento model modelom MaxMax. Indukciou teda vieme
vyhodnotit, Ze ak pristupy MaxMin a MaxMax su v sulade s hodnotovo orientovanym
pristupom, tak aj model Alpha musi byt. Z pohladu pozitivity tohto modelu, kedZe sa
sustredi ako na pozitivne tak aj na negativne vystupy a nedd sa jednoznacne povedat, ze
prirodzeny stav rozhodovacej situacie je v prospech alebo neprospech rozhodovatela,
kategorizovali sme tento pristup ako neutralny.

Dané zistenia su zhrnuté v nasledujucej tabulke.
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Tabulka 1
Kategorizacia skimanych modelov na vyuZzitie umelej inteligencie pri cenotvorbe
. - A , Sulad s hodnotovo orientovanym
Normativna tedria Pozitivita pristupu p K
pristupom
ey . e Nie, kvoli potrebe objektivnych
Klasicka tedria uzito¢nosti Optimisticky P ) , y
pravdepodobnosti
o ey, L Ciastocne, a teda ak dojde k Gprave
Subjektivna ofakdvana uzitocnost Optimisticky AP VJ . £
definicii uzito¢nosti
Ciasto¢ne, a teda ak ddjde k tUprave
MaxMin Pesimisticky , 8 teda ak dojde kup
definicii uzitocnosti
S, Ciastocne, a teda ak dojde k Gprave
MaxMax Optimisticky S VJ . >
definicii uzito¢nosti
i Ciasto¢ne, a teda ak déjde k Uprave
MinMax Regret Pesimisticky S VJ . P
definicii uzitocnosti
5 Ciastocne, a teda ak déjde k Gprave
Alpha Model Neutrdlny AP VJ . >
definicii uZito¢nosti

Zdroj: Vlastné spracovanie
Zaver

Hoci striktnost normativnych teérii rozhodovania sa moéze javit Ze je v priamom rozpore
s hodnotovo orientovanym pristupom, ktory je zaloZeny na principoch behavioralnej
ekondmie, preskimanim literatury a sucasného vyskumu sa nam podarilo zistit, Ze to tak
nie je.

Bezne vyuZivané normativne metddy, a to klasicka tedriu uZitocnosti a preferencii,
subjektivna oCakavana uZito¢nost a tedrie vyuZivajluce tieto ako zdklad, pricom k nim
pridavaju postulaty, ktorych tlohou je odstranit nedostatky zakladnych teédrii ocakavanej
uzito¢nosti, je mozné len mierne upravit, s vynimkou klasickej tedrie uZito¢nosti, a prijat
novu definiciu uzito¢nosti, a prepojenie bude dosiahnuté.

Ako vhodnu novu definiciu uZitoénosti navrhujeme: ,UZito¢nost predstavuje suhrn
vsetkych vnimanych jednoznacnych ako aj skrytych benefitov, ktoré mdze spotrebitel
ziskat alebo ocakavat Ze ich ziska, a ma maximalizovanu hodnotu stanovenu na zaklade
dostupnych informacii v ¢ase rozhodovania.”

Tento vyskum ma svoje limitacie, kedZe vzhladom na charakter skimania bola zvolena
forma selekcie relevantnych zdrojov, ktora nezahriiovala vSetku dostupnu literaturu v
sledovanej oblasti, a teda neslo o kompletnu systematicku literarnu resers, ¢o mohlo
sposobit, Ze neboli preskimané vsetky tedrie, pri ktorych moéze existovat prienik s
hodnotovo orientovanym pristupom.

Moznou oblastou dalSieho vyskumu sa javi preskimanie komplexného prieniku
normativnych, deskriptivnych a preskriptivnych metdd a tedrii rozhodovania s
hodnotovo orientovanym pohladom na rozhodovanie spotrebitela, a tak identifikacie
moznych metdd a nastrojov na zjednodusenie implementacie hodnotovo orientovaného
rozhodovania.
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Poznamka o rieSenom projekte

Tento prispevok je sucastou vyskumu pod projektom VEGA ¢. 1/0110/24 Vyskum
akcelerovanej digitalizacie v malych podnikoch s dérazom na udrzatelny rozvoj vztahov
so zakaznikmi.
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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.




Interreg

Project partners

Lead partner
Business Upper Austria

Mechatronics Cluster + Circular Economy
Team @ Plastics Cluster

Address

HafenstraBe 47-51
4020 Linz

Country

Austria (AT)

Web
https://www.biz-up.at

interies [ e

Duration

weae 06,2024
waae 11,2026

Project partner

ConPlusUltra Ltd

University of Economics in Bratislava

Chamber of Commerce and Industry of Pécs- Baranya

South Poland Cleantech Cluster Ltd.

STEP Rl science and technology park of the University of Rijeka Ltd.

Development and Training Centre for the Metal Industry - Metal
Centre Cakovec

MESAP Innovation Cluster

Science and Technology Park - Envipark

Bayern Innovativ

Cluster of Environmental Technologies Bavaria

Project partnership

S)
Project partner
University of

Economics in
Bratislava

Faculty of Business
management

Address
Dolnozemska cesta 1
85235 Bratislava
Country

Slovakia (SK)

Web

www.euba.sk

Total partner budget
174020 €

= Leaflot | © OpenStreetiap

Project overview

Circular design and development of Sustainable products in 4 key sectors in Central
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
manufacturing industry.
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Project overview

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
new tools to self-assess digital maturity an: gital transformation models in companies. In addition, a digitalisation strategy and action plans
ensure the uptake of their innovative solutions into broader policy and business practices.
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Personalized Approach to
Territorial Life and Career
Support

Your path begins where you are. Let us help you walk it with purpose.

Explore the Project

L~

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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PERSIST

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.

A few numbers

v
=0,
=

1,793,584 € 01 May 2025- 12 partners
budget 31)Jul 2029

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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A few numbers

=G i

1,617,350 € 01 May 2025- 9 partners
budget 31 Jul 2029

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.






