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PREFACE

In an era marked by accelerating technological progress and far-reaching societal transformations, the
importance of artificial intelligence (Al) and intelligent management systems is rapidly growing. These
two areas — intertwining technological innovation with organizational effectiveness — are shaping the
future of public institutions, enterprises, and societies. The dynamic development of Al technologies
not only creates new economic and scientific opportunities but also generates a series of challenges
related to ethics, law, education, and strategic decision-making. The need to comprehensively analyze
these aspects becomes a priority for both academic communities and practitioners seeking to responsibly
harness the potential of Al in various spheres of life.

This monograph constitutes a peer-reviewed collection of research articles presented during the
international workshop Intelligent Management (InMan), organized within the framework of the 28th
European Conference on Artificial Intelligence (ECAI 2025), which took place in Bologna, Italy, on
October 25 — 30, 2025. The ECAI conference is one of the most important events in the field of artificial
intelligence in Europe, gathering experts from diverse academic disciplines and fostering international
cooperation and exchange of innovative ideas. The inclusion of the InMan workshop in the official
conference program highlights the growing relevance of intelligent management in both academic
discourse and applied research, where Al is increasingly seen as a transformative driver of
competitiveness, innovation, and resilience in modern organizations.

The international and interdisciplinary character of this publication is reflected in the diversity of its
authors, who represent scientific and research institutions from numerous countries, including Bosnia
and Herzegovina, the Czech Republic, Hungary, India, Indonesia, Kosovo, Latvia, Lithuania, Poland,
Spain, and Sweden. This global composition not only enriches the perspectives presented but also allows
for a deeper understanding of how Al and intelligent management solutions are interpreted and
implemented in different national, cultural, and institutional contexts. Such diversity provides a valuable
comparative insight into the ways organizations and societies adapt to digital transformation and the
ethical, social, and strategic dilemmas it brings.

Volume I of the monograph is divided into two complementary thematic sections. The first part,
“The Role of Atrtificial Intelligence in Intelligent Management,” focuses on the theoretical foundations
and practical applications of Al in the context of organizational strategy, process optimization, and
innovation. The presented articles analyze how digital innovation and Al contribute to building
competitiveness in the SME sector, the role of Al in branding and marketing activities, and the ways
technological transformation is reshaping the functioning of contemporary enterprises. Particular
attention is devoted to sector-specific applications, such as the use of Al in veterinary business or in the
food service industry, as well as the emerging role of Al in auditing processes. Several contributions
explore the relationship between trust and the adoption of Al technologies, digital maturity in
enterprises, and the challenges of balancing private and open-source Al solutions. Taken together, these
studies demonstrate the breadth of Al applications and the importance of intelligent management in
fostering both efficiency and human-centered values, such as employee dignity, within organizational
practices.

The second part, titled “Artificial Intelligence and Intelligent Management in the Social and
Educational Context,” broadens the analytical lens by addressing the societal and humanistic
implications of Al integration. Authors examine the utilization of Al tools in youth education, the
generational differences in digital competencies, and the role of AI in shaping new learning
environments, particularly in relation to Generation Z’s adoption of tools such as ChatGPT. Ethical



dilemmas are also a recurring theme, including the paradox of machines making moral decisions, the
challenges of Al-driven consumer journeys, and the role of governance and public policies in ensuring
fairness and accountability in algorithmic decision-making. Other articles investigate how universities
use modern communication tools to build their image, how city councilors respond to cybersecurity
threats in the era of hybrid warfare, and how intelligent management can improve public transport
services for older adults. Collectively, these contributions illustrate the growing need to view Al not
only as a technological solution but also as a social phenomenon with far-reaching consequences for
education, public administration, and everyday life.

The editors of this volume would like to express their deepest appreciation to all the authors for their
commitment and high-quality scholarly work. We also extend our sincere thanks to the reviewers and
members of the Scientific Committee for their invaluable support in ensuring the academic integrity of
this publication. It is thanks to their expertise, constructive feedback, and engagement that this volume
could take its final, coherent shape.

We hope that this monograph will serve not only as a valuable academic resource, but also as a
source of inspiration for further research, policy-making, and responsible innovation in the field of
artificial intelligence and intelligent management. By combining theoretical insights, empirical research,
and practical case studies, it provides a broad platform for reflection on how to harness Al responsibly
while addressing the ethical, organizational, and societal challenges that accompany its rapid
development.

Scientific Editors

Karolina Beyer
Malgorzata Latuszynska
Kesra Nermend
Mateusz Piwowarski
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ABSTRACT

Purpose: The main purpose of the article is to indicate the importance of digital innovation in the SME sector with
a special focus on the role of Al in building the competitiveness of enterprises.

Need for the study: Digital transformation, including the use of artificial intelligence Al is a relatively new area
in which all the world's top developed economies are trying to find their edge. In order to win this race, investment
in the development of digital and Al technologies and competencies is essential in the EU.

Methodology: Literature studies, secondary data analysis, comparative analysis, logical inference and deduction
methods were used. In addition, the authors also shared their own knowledge and professional experience,
including business.

Findings: Based on the research, a number of barriers were identified that SMEs in Poland face in their attempts
to obtain financial resources from EU funds for the implementation of innovative projects. The most important
ones include: the lack of product or process innovation in the presented projects at least on a national scale and
the lack of ability to finance own contribution.

Practical Implications: The presented research and results should be used by institutions creating policies to
support economic development at the level of countries and the European Union as a whole. The results of the
research can also be used by institutions supporting the development of innovation, including digital innovation,
in the SME sector in determining the terms of competitions and financial support.

Keywords: Artificial Intelligence (Al); Innovation; SME sector; Industry 5.0; Digital transformation; Smarter
Europe

Jel codes: F63; O3; .26

1. INTRODUCTION

Digital transformation and the development of modern technology are considered key to strengthening
entrepreneurship and economic competitiveness. It is also of great importance in creating the economy's
resilience to digital crime threats. Therefore, it is essential to support the development of digitization in

© 2025 University of Szczecin. Published by WNUS

This is an open access article under the CC BY-SA license (https://creativecommons.org/licenses/by-sa/4.0)
Peer-review under responsibility of the scientific committee of 28th European Conference on Artificial
Intelligence (ECAI 2025) and Intelligent Management Workshop.
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both the public and business sectors as a tool for secure digital development of the economy. The
complexity of the process and the seriousness of the challenges faced by the participants in this process
require specific measures to support entities that, due to their financial and organizational potential, may
have problems implementing innovative digital considerations into their operations. One of the many
challenges facing modern enterprises is the process of acquiring, aggregating and selecting technical
knowledge. In this context, special attention is paid to supporting SMEs (micro, small and medium-
sized enterprises) by allowing them easier access to advanced technologies, including in the area of
intelligent business management. This will enable companies to innovate more effectively, increase
efficiency and better respond to the challenges of digital transformation.

The SME sector plays a key role in the global economy and is one of the most important pillars for
the development of national economies. Its importance stems both from the number of enterprises in
operation and their impact on job creation, innovation, competitiveness and regional development.

One of the main strengths of the SME sector is its flexibility and ability to adapt to changing market
conditions. The size and structure of companies in this sector enable rapid decision-making, which
allows them to take better advantage of opportunities and better adapt to new trends.

The main purpose of the article is to indicate the importance of digital innovation in the SME sector
with a special focus on the role of Al in building the competitiveness of enterprises. The specific goal
is to present the issue of innovation, including digital innovation, in the policies of the European Union
and on the example of a selected member country. The research questions posed were: What are the
opportunities for the development of digital innovation of SMEs in the EU? What are the barriers to the
development of innovation in the SME sector in Poland?

2. LITERATURE REVIEW

Classical factors of production, i.e. land, labor and capital, are not the only ones that affect the
construction of sustainable competitive advantage of enterprises, and consequently further economies.
In today's global economy, entrepreneurship, knowledge, innovation of technological solutions play an
important role in creating conditions for the development of competitive enterprises. A rich literature
on the sources of competitive advantages in a globalized economy confirms this: Zysk (2024), Mariani
et al. (2023), Widayanti and Meria (2023). According to numerous authors, e.g. in the third decade of
the 21st century, artificial intelligence (Al) and its development, which can determine groundbreaking,
innovative, important technological solutions such as ChatGPT, is definitely becoming a priority in
creating competitiveness at the enterprise level. It has been a huge success and is considered here as, a
landmark event in the development of civilization. ChatGPT was publicly released on November 30,
2022, largely as a technology demonstration. Two months later, it had already attracted an estimated
100 million active users — making it the fastest-growing consumer application in history, as highlighted
by Hu (2023). This spectacular example of the digital revolution in the 21st century shows that time is
of the essence when it comes to new technological solutions that can give a competitive advantage in
the marketplace, which is no longer counted in years, but in months and weeks and perhaps sometimes
in days.

In the dynamic and turbulent business system that makes up the global economy, the role of
innovation, digitization and the use of artificial intelligence (Al) in creating competitive advantages is
becoming a key element of management at the operational and strategic levels. This is reflected in the
concept of building Industry 5.0 (Slavic et al., 2024; Wang et al., 2023), which is widely described in
the literature. It is based on digital innovations and develops the ideas of Industry 4.0 with elements
emphasizing the need to develop interaction between man and machine (Coelho et al., 2023). The new
approach points to the vital importance of personalization, creativity and advanced cooperation between
technology and people in all aspects of economic life. In this new concept of economic development,
three key components are distinguished (Grabowska et al., 2022; Nahavandi, 2019):

e human-centric — shifting the focus from efficiency, production efficiency to employee welfare,

competence and development,

e sustainability — indicating issues of circular economy, minimization of environmental damage

and use of green energy,
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e resilience — related to the operation of the organization in a turbulent technological, economic

and geopolitical environment.

Numerous studies indicate that in the face of dynamic changes in the economic environment, the
main factor determining the necessary changes that must occur in companies is the rapid development
of technology, including innovation, artificial intelligence, the Internet of Things (IoT), data analytics
and process automation (Jiang et al., 2024; Xu et al., 2021; Yavari & Pilevari, 2020). By implementing
tools specific to Industry 5.0, companies can gain a competitive advantage by optimizing processes and
eliminating inefficiencies. Analytical tools, such as predictive maintenance and real-time data analysis,
reduce downtime, improve resource allocation and increase productivity (Goujon et al., 2024; Tyagi et
al., 2023). This is particularly important for building the competitiveness of SME players.

Management of any organization is a complex and multifaceted process, and effective tools are
needed for its proper and efficient implementation (Santalova et al., 2019). Griffin (2005) defines
management as a set of activities, such as planning, decision-making, organizing and leading, and
controlling, which are directed at human, financial, physical and information resources. In the era of
globalization, the management of an SME enterprise covers many areas of activity and requires a high
level of labor and coordination of many activities, which translates into time-consuming processes and
involves certain financial outlays (Bashan & Kordova, 2021). The use of appropriately selected
innovative tools can affect more efficient implementation of processes, lowering the labor input and
time of performing activities. Chen at al. emphasize that in the face of progress in the area of digitization,
traditional methods of financial management in the enterprise are becoming obsolete (Chen et al., 2023).

The application of Al in the SME sector covers a range of areas, from data analysis to forecasting
market trends. With learning capabilities, Al-based management systems will continue to improve.
Already, these systems have the ability to identify events that may reveal new business opportunities or
potential competitive threats (Griesch et al., 2024; Kedi et al., 2024). The implementation of digital
considerations using Al can support decision-making processes, providing decision-makers with
comprehensive analysis and recommendations based on large amounts of data. The use of Al in SMEs
can bring numerous benefits (Mohd Suki, 2024; Yurdagel & Baycur, 2024). First, it enables faster and
more precise data analysis, thereby speeding up and rationalizing the decision-making process. Second,
through continuous learning and expansion of databases, Al systems provide up-to-date and currently
required information to managers. In addition, Al gains the ability to identify non-obvious trends,
making it possible to create flexible strategies adapted to the changing business environment (Aslam &
Martha, 2024; Morshed et al., 2024). In the area of management in the SME sector, where it is often
impossible to hire adequate specialists, the use of artificial intelligence plays a key role, enabling a better
understanding of the competitive environment. This can result in more efficient and smarter business
management.

It is necessary to introduce into management practice tools that enable analysis of large data sets
(Big Data), allowing to more accurately forecast demand, optimize the commitment of capital,
inventory, human resources. The availability of real-time data from various sources allows effective
monitoring and management of all processes occurring in the enterprise (Cao & Zhai, 2022; Gadde,
2024). The use of ‘Big Data’ also leads to the minimization of risks associated with the turbulence of
the modern economy (Lagap & Ghaffarian, 2024). Big data is a term for very large, diverse and rapidly
growing data sets that are too complex to analyze with traditional data processing tools and methods.

According to McKinsey (2021), companies using Al-based tools in production and supply chain
management report optimizing operating costs and reducing them by about 10-20% through the
implementation of Al In addition, a study by Delloite Report (Dutt et al., 2024) indicates that among
the other benefits companies expect from generative Al are: (1) improve efficiency and productivity;
(2) improve existing products and services; (3) encourage innovation and growth; (3) shift workers from
lower to higher value tasks; (4) increase speed and/or ease of developing new systems / software; (5)
increase revenue; (6) enhance relationships with clients / customers; (6) uncover new ideas and insights;
(7) detect fraud and manage risk. At the same time, the Delloite Report emphasizes that the greatest
value and strategic differentiation will likely come from using the technology to innovate. First, by
helping to generate new products, services and capabilities that wouldn’t be possible otherwise. And
second, by enabling new business models and ways of working across an enterprise.

In summary, Al is becoming an increasingly important tool in building the competitiveness of
enterprises in the globalized economy and at the same time a requirement of modern management in the
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strategic and operational dimensions. Using digital innovations including generative Al, companies
increase their operational efficiency, make better strategic decisions and flexibly adapt their offerings
to changing market conditions. Such activities are part of the definition of smart business management.

On the other hand, it should be remembered that artificial intelligence is not just “ordinary
technology” and there are many risks associated with it (Kaur et al., 2023). The problem to be solved
remains the question of its further development and control by, among other things, setting “specific
boundaries” not only ethical (Bostrom, 2020; Miiller, 2021) but also regulated by law (Buiten, 2019;
Xenidis & Senden, 2020). This is important from the point of view of the functioning of humans,
businesses, as well as societies (Makridakis, 2017), since it is known that Al is capable of simulating
human thinking as well as behavior. Consequently, today one can identify many areas of Al threats such
as cyber-attacks on the infrastructure of enterprises or critical infrastructure of countries, fake news,
arms race, deliberate violation of the rights or freedoms of people/societies, among others. Al can be a
useful tool in the creation and pursuit of sustainable socio-economic development of countries, but also
a tool used in armed conflict, terrorism, struggle for influence and domination in the global economy
(Polcumpally, 2024; Xue & Guo, 2024). Moreover, it is worrisome that Al leaders are pessimistic about
the social impact of the technology. The concern is about serving only one organization or one country.
when as many as 52% of Al leaders said they expected widespread use of generative Al to centralize
power in the global economy, while 30% expected it to more evenly distribute global power. Similarly,
51% expected generative Al to increase economic inequality, while 22% expected it to reduce inequality
(Dutt et al., 2024).

Taking into account the above risks, the following are indicated as important for risk management in
the implementation of generative artificial intelligence (Dutt et al., 2024):

e monitoring regulatory requirements and ensuring compliance,

e establishing a governance framework for the use of generative Al tools/applications,

e conducting internal audits and testing on generative Al tools/applications,

e training practitioners how to recognize and mitigate potential risks,

e ensuring a human validates all generative Al content,

e using a formal group or board to advise on generative Al-related risks,

o keeping a formal invent of all generative Al implementations,

e using outside vendors to conduct independent audits and testing,

e single executive responsible for managing generative Al-related risks.

Observation of economic trends prohibits that artificial intelligence is being used in many industries
in the area of customer relationship management as well. Thanks to digital transformation, Chatbots and
recommendation systems implemented at the enterprise level enable companies to build strong customer
relationships, personalize goods and services and create flexible offerings. Flexible personalized
offerings that coincide with identified consumer expectations are the way to generate increased product
sales, and thus higher revenues. Changes in the way we communicate and also gather and process
information, which have occurred since the dissemination of tools such as ChatGPT developed by
OpenAl, affect many areas of management, including the process of operational and strategic
management (Ayinde et al., 2023; Wagner et al., 2022). The transformation and evolution of Al-based
technologies, makes innovative digital technologies an increasingly integral part of competitive
strategies, enabling the improvement of market analysis tools, 