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Preface

We are pleased to present you with the Proceedings of the 2025 Central European Conference on Information
and Intelligent Systems. We trust that this compilation will prove to be both valuable and inspiring to you.

Contained within these Proceedings are the full text conference papers from this year’s edition of the Central
European Conference on Information and Intelligent Systems (CECIIS), an annual international event. This confer-
ence is organized by the University of Zagreb Faculty of Organization and Informatics Varazdin, Croatia. It took
place from September 17th to 19th, 2025, in Varazdin, Croatia. For over three decades, CECIIS has successfully
convened with the aim of serving as an interface between scholars and professionals in the field of information
and intelligent systems and related domains.

The 36th CECIIS 2025 conference, with the thematic focus‘Designing Innovation through Productive Disruptions,
aimed to bring together the brightest minds across disciplines to explore how disruptive phenomena can be
systematically understood, modelled, and harnessed to drive innovation. By focusing on the interplay between
disruptive forces and the mechanisms that transform these forces into productive outcomes, the conference
provides a platform for advancing cutting-edge theories, methodologies, and applications that redefine innova-
tion in science, technology, and society. A wide range of topics were discussed at our conference that explore the
intersections of disruption and innovation. The exploration of cutting-edge topics like the Science of Disruption,
Designing Innovation Systems, Emerging Technologies as Disruptive Forces, Disruptions in Social and Environ-
mental Systems, Metrics, Measurement, and Decision-Making, Educational Paradigms for Disruption.

Although no single event can fully capture the complexity of navigating innovation through disruption, CECIIS
2025 reaffirms our shared commitment to leading change rather than merely reacting to it. Through interdisci-
plinary collaboration, critical inquiry, and bold experimentation, we are co-creating a future in which disruption
is not feared — but designed, directed, and used as a force for good.

It is also pertinent to emphasize that the convergence of Program and Organizing Committee members, aca-
demics, and experts from diverse fields allows us to create a cross-disciplinary approach to the conference. This
format propels discussions towards topics poised to emerge prominently in the near future, while concurrently
facilitating valuable networking among individuals with varied domains of expertise whose collective insights
contribute a substantial value to the fabric of CECIIS.

The Proceedings of CECIIS 2025 encompass 86 meticulously reviewed scientific papers. These papers were sub-
ject to rigorous peer review by no fewer than two independent evaluators and subsequently endorsed by the
international Program Committee. The papers span an array of categories including Computer Games, Cyber-
Physical Systems and Intelligent Energy, Data and Knowledge Bases, Designing Innovation through Productive
Disruptions, Digital Transformation and Corporate Culture, Innovation, Entrepreneurship and Economic Growth,
Intelligent Systems, Learning Analytics, Al and Technologies in Education, Strategic Planning and Decision Mak-
ing, Systems for Smart Mobility, and Trends in Software Engineering. The selection of these papers hinged upon
their relevance, innovativeness, applicability to the information and intelligent systems domain, and overall
scholarly merit. The official language of the conference is English.

A total of 98 papers were submitted for review. The review process was carried out through the dedicated efforts
of 137 reviewers, about half from Croatia and about half from abroad. Collectively, they completed 194 reviews,
leading to the acceptance of 86 papers. These papers, authored by 230 individuals representing 21 countries,
are published in this Proceedings. Following the event, a selected group of papers will undergo further review,
potentially leading to extended publication in the Journal of Organizational and Information Sciences (JIOS), the
international scientific journal published by the University of Zagreb Faculty of Organization and Informatics. Our
past Proceedings are indexed in the following bibliographic databases: WoS, Proquest, DOAJ and EBSCO.

A pivotal hallmark of this year’s conference were the distinguished invited keynote speakers, individuals whose
intellectual contributions have shaped their respective spheres of scientific and professional inquiry. CECIIS 2025
was honored to host the following keynote speakers:

Professor Julius Georgiou, Ph.D., who addressed the topic “Pushing the Boundaries of Modern Key-Enabling
Technologies from Research to Innovation’, is a Professor of Electrical and Computer Engineering at the Uni-
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versity of Cyprus. In his keynote, he explored how silicon-based Key Enabling Technologies (KETs) have led to
the development of compact devices that can sense, process, and respond to signals from the body and the
environment. He discussed how these technologies progress from research labs to real-world innovations
that enhance quality of life, with examples from medical devices and reconfigurable metasurfaces, while also
addressing the challenges of translating research into commercial applications.

Professor Dr. Ing. Dennis Kolberg, Ph.D., who presented the topic “Approaches in Software Startups to Foster
Innovative Products’, is a professor and head of the Institute for Entrepreneurship and Business Development
at the Technical University of Applied Sciences Liibeck (Germany). In his keynote, he highlighted how start-
ups, despite limited resources, often outperform larger companies in delivering disruptive innovations. He
explored the unique nature of product management in startup environments, the use of modern innovation
practices, and shared early research findings on a startup-specific methodological framework and the evolv-
ing role of product managers in the era of Al-driven products.

Multiple IT companies and agencies as FOI partners have actively participated in both the conference program
and post-conference events, by organizing workshops and joining panels. This collaboration demonstrates the
conference’s strong connection with the IT sector and promotes a crucial exchange of knowledge and experi-
ence. This synergy and cooperation between the business sector and the scientific community is key to adapting
to change and overcoming challenges in IT and beyond. Marko Mihi¢, a full professor from the University of Bel-
grade, Faculty of Organizational Sciences, held a guest lecture within the project Digitalization in entrepreneur-
ship in the context of response to an exogenous shock: Drivers, barriers and impact on firm resilience (DigEntre)
on the topic “Digitalization and Digital Transformation of the Economy: Two Sides of the Same Coin”. In addition,
Oracle d.o.o. held a thematic workshop titled “Artificial Intelligence and Data Analytics as Support for Innovation
and Business Decision-Making.” During the session, participants had the opportunity to explore some of the lat-
est advancements in Oracle’s data analytics platforms and learn how artificial intelligence is shaping the future
of decision-making across all industries.

In addition to the scholarly sessions, the conference featured two sections dedicated to posters and presenta-
tions, which included 2 scientific research posters and 20 student abstracts, collectively involving 53 authors
from 6 nations. These posters added depth and diversity to the intellectual landscape of the conference. The
student section was further enriched by two invited lectures. Professor Machdel Matthee from the University of
Pretoria delivered a talk on“Digital Disruption, Digital Innovation, and 21st Century Skills,” while Professor Jin Eun
Yoo from the Korea National University of Education presented on “Interpretable Machine Learning for the Social
Sciences: Revisiting Penalized Regression in Large-Scale Analysis”.

A particularly engaging component of the program was the panel discussion entitled “Smart industry Way For-
ward’, moderated by Professor Neven Vréek, Ph.D., from the University of Zagreb Faculty of Organization and
Informatics. The panel brought together experts who shared their experiences and best practices in the field of
smart industry. They discussed digital transformation, the application of Al and loT technologies, and strategies
that have shaped sustainable development and the future direction of the industry. As part of the event, the
Cracker Barrel Session served as an informal, collaborative forum aimed at enhancing decision-making agility in
the digital transformation of education within our higher education institution, with a specific focus on integrat-
ing Al.

We extend our sincere thanks to all contributors to the Conference program and these Proceedings. This encom-
passes our esteemed keynote speakers, panelists, authors, reviewers, session chairs, workshop organizers as well
as the Program and Organizing Committee members, whose dedication was instrumental. The formidable sup-
port rendered by the University of Zagreb Faculty of Organization and Informatics underpins the unequivocal
success of the conference.

Lastly, profound appreciation is conveyed to our respected academic and industrial partners, sponsors and do-
nors, whose unwavering support made CECIIS 2025 a resounding achievement. Collaboration with the Univer-
sity of Zagreb Faculty of Transport and Traffic Sciences, University of Zagreb Faculty of Electrical Engineering and
Computing, Josip Juraj Strossmayer University of Osijek Faculty of Electrical Engineering, Computer Science and
Information Technology, University of Rijeka Faculty of Informatics and Digital Technologies and Ecole supérieure
d’informatique, électronique, automatique (ESIEA) was central to the realization of the conference. The financial
support from sponsors and donors including Oracle d.o.o., Infodom d.o.o0., Financijska agencija d.d. Aircash d.o.o.,
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SICK Mobilisis d.o.o0., Grad Novi Marof, Hrvatska banka za obnovu i razvitak, Grad Varazdin, Varazdinska Zupanija,
Factory X d.o.o., Jadranski naftovod d.d., Grad Cakovec, Medimurska zupanija, Grad Prelog, Grad Mursko Sredisce,
Stolarija i pilana Ratkovi¢, was also invaluable.

In conclusion, it is our sincerest hope that CECIIS 2025 provided the participants with enriching and productive
experience, and that they will find relevant and interesting papers encompassed in these Proceedings. The en-
during connections forged with participants over the years reinforce our commitment to continuous improve-
ment. Anticipation is already building for the forthcoming Central European Conference on Information and
Intelligent Systems slated for the autumn of 2026.

September 2025

On the behalf of the Program and Organizing Committees
Full Prof. Nina Begicevic¢ Redep, Ph.D. and Marijana Bubani¢, Ph.D
Editors
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In Memoriam — Prof. Emer. Boris Aurer (1931—2023)

The University of Zagreb Faculty of Organization and Informatics (FOI) is proud of numerous
distinguished individuals who have contributed to the public and scientific life of the institu-
tion and the community. On this occasion, we remember prof. emer. Boris Aurer, a long-time
president and honorary member of the program committee of the international scientific con-
ference Central European Conference on Information and Intelligent Systems (CECIIS).

Prof. emer. Boris Aurer was born in 1931 in Zagreb. He graduated from the Faculty of Electrical
Engineering University of Zagreb in 1957 and received his doctorate in 1972. At the same fac-
ulty, he was elected a research associate in 1973, and a senior research associate in 1982. At
the Faculty of Science in Zagreb, he was elected an associate professor in 1982, and a scientific
research advisor in the field of information sciences in 1989. At the FOI, he was elected a full
professor in 1992. He was elected to the permanent scientific and teaching title of full profes-
sor in the social scientific and teaching field, the scientific field of information science, in 1999.
After his retirement, the Senate of the University of Zagreb elected him to the honorary title
of Professor emeritus in 2002.

The scientific and teaching career of prof. emer. Boris Aurer is exceptionally rich. At the Faculty
of Electrical Engineering University of Zagreb, he worked as an assistant in the Department
of Telecommunications (1959—1962), in the central laboratory of the Siemens company in
Munich, he worked on the development of computer systems (1963—1970), in the Institute
(IETA) of the RIZ factory in Zagreb, he worked as a head of PCM device development (1970—
1973), in the University Computing Center (SRCE) in Zagreb, he worked as a researcher on an
international scientific project, then as an assistant director for the computing center and as
head of the department for research, teaching and development (1973—1991). He has been
working at the FOI since 1991 as an associate professor, and since 1992 as a full professor. He
has served as Dean of the FOI for two terms (1995—1997 and 1997 —1999).

During his distinguished career, Professor Emeritus Boris Aurer enhanced his professional and
scientific skills through a period of advanced study at the Technical University of Delft in the
Netherlands (1960—1961), on a professional visit to the development departments and com-
puting centers of the RCA company in the USA (1968), and on a study trip to the USA where
he studied their development and computing centers (1983). He participated in international
projects of the European Economic Community, known as COST-11 (1973—1987). He was a
member of the executive board of the European organization for academic research networks
RARE. As the project manager of the Ministry of Science and Technology’s project “Architec-
tures and Systems Models for Computer Communications” (1991—1994), he made a signifi-
cant contribution to the field. He was a member of numerous commissions, working groups
and boards.

During his teaching career, he selflessly shared his knowledge with undergraduate and post-
graduate students, colleagues and associates at the FOI and other higher education institu-
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tions in Croatia. At the FOI, he taught the subjects Information Theory, Computer Systems
Architecture and Computer Structure at undergraduate level, and Information Systems Theory
and Distributed Systems at postgraduate and doctoral levels. His main areas of research were
communication systems and computer networks, as well as security systems in networks and
security codes for error detection and correction.

Prof. emer. Boris Aurer, with his commitment, expertise, enthusiasm and intellectual curiosity,
influenced the establishment of the CECIIS conference at the international scientific level. He
was the president of the program committee of the international symposium Information and
communication technologies in office business = Office systems (1994), the international sym-
posium Information Systems, IS (1995—1997), the international conference Information and
Intelligent Systems, 1IS (1998, 2002—2007), the international conference Central European
Conference on Information and Intelligent Systems, CECIIS, (2008—2010) and an honorary
member of the program committee of the conference CECIIS (2017—2022).

In addition to the conference, prof. emer. Boris Aurer also influenced the development of the
journal of the FOI (,,Zbornik radova“) which over the years grew into today’s international sci-
entific journal, Journal of information and organizational sciences (JIOS). He was the president
of the editorial board of the journal (1994—1997), a member of the editorial board (1998 —
2020), editor-in-chief (1998—1999) and guest editor (2002 (Vol. 26, No.1-2)—2003 (Vol. 27,
No. 2)).

For his work, prof. emer. Boris Aurer received the recognition and plaque of the Croatian In-
formation Society (1990), the recognition and plaque of the University of Zagreb for a distin-
guished professor (1994), the recognition of the Croatian Information Society (1996) and the
distinguished of the Order of Danica Hrvatska with the image of Ruder Boskovi¢ (1996).

The work and achievements of prof. emer. Boris Aurer have left a lasting mark on the Faculty
of Organization and Informatics as well as in the university, national and international scientific
community. Thanks to Professor Aurer’s vision of establishing our conference as internation-
ally recognized and a leader in information sciences, the CECIIS conference achieved this sta-
tus and has maintained its 36-year tradition.

We will remember him as a respected professor, scientist, colleague, and friend.

Bernarda Kos, Master of Informatics, Senior Librarian
University of Zagreb Faculty of Organization and Informatics
Pavlinska 2, Varazdin
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