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ABSTRACT

Sustainable social development cannot exist without dismantling structural discrimination. This
keynote bridges the gap between high-impact educational research and the implementation of anti-
racist public policies, offering a transformative perspective on social inclusion. Grounded in a
profound academic and institutional career—including roles at the University of Barcelona and
leadership in governmental non-discrimination initiatives in Catalonia—the presentation focuses on
the educational and social success of historically excluded demographics, primarily the Roma
community and other racialized populations. By analyzing over a decade of international evidence-
based research, the session highlights the role of transformative social interventions that reject deficit
models. Attendees will explore community-driven paradigms—from raising university access for
underrepresented groups to redefining community health and overcoming anti-Gypsyism. Aligning
with STED’s multidisciplinary mission, this speech will challenge scholars in education, law,
sociology, and health sciences to collaboratively develop evidence-based tools that transform political
strategies and institutional frameworks. Through the translation of scientific excellence into public
action, academia can lead the global effort toward genuine equality and social justice.

Keywords: educational research, public policy, anti-racist transformations, community
empowerment, social inclusion.
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ABSTRACT

Environmental crime represents a significant barrier to the global sustainability transition by
compromising environmental integrity, economic stability, and social well-being. The study assesses
the multifaceted impacts of illegal activities, including wildlife trafficking, illegal logging, pollution,
and illicit waste disposal, on sustainable development pathways. Utilizing interdisciplinary
perspectives from environmental economics, criminology, and sustainability science, the analysis
explores how environmental crime disrupts resource efficiency, weakens institutional frameworks, and
erodes public trust in governance systems. Drawing on case studies from the European Union,
particular emphasis is placed on regulatory gaps, corruption, and transnational networks that enable
these activities, thereby complicating enforcement and policy implementation. The study highlights
the economic consequences of environmental degradation, such as biodiversity loss, reduced
ecosystem services, and long-term financial burdens on governments and communities. The research
findings indicate that addressing environmental crime is essential for effective and equitable
sustainable development, necessitating coordinated action among policymakers, businesses, and civil
society to mitigate risks and strengthen resilience. Strengthening institutional capacity, enhancing
cross-border cooperation, and leveraging technological innovations such as environmental monitoring
systems are essential for effective prevention and enforcement. Furthermore, integrating anti-crime
measures into sustainability strategies can enhance policy coherence and reinforce economic and
environmental resilience in the long term.

Keywords: Environmental crime, sustainability, transition, EU countries, prevention.
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ABSTRACT

Climate change is a significant global challenge, and the transport sector is a major source of
greenhouse gas emissions. In response, sustainable mobility has become a central strategy for
mitigating environmental impacts and improving urban quality of life. This study investigates
Copenhagen as a prominent example of cycling-oriented urban mobility. The research utilises the
Copenhagenize Masterclass methodology, which is organised around three principal dimensions:
space, culture, and ambition. Data were collected through field observations and empirical
measurements during the Masterclass in Copenhagen (June 2024), including cyclist counts,
behavioural patterns, and infrastructure assessments. The findings demonstrate that elevated cycling
rates result from integrated, long-term planning that combines safe and efficient infrastructure, a
robust cycling culture, and sustained political commitment. These factors collectively facilitate the
widespread adoption of cycling in daily urban mobility. The study concludes that a holistic, data-
driven approach supports an effective transition to sustainable mobility and offers a transferable model
for other cities.

Keywords: climathe change, greenhouse gas emissions, sustainable mobility, Copenhagen
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ABSTRACT

This paper analyzes a model of sustainable organic waste management through the utilization of
rabbit manure via vermicomposting. Rabbit manure, consisting of solid and liquid excreta combined
with bedding materials (straw, sawdust), is not directly applied to agroecosystems but is biologically
transformed using California red worms (Fisenia fetida). Given the high annual manure output
(approximately 90 kg per animal), this approach represents an efficient valorization strategy. During
vermicomposting, organic matter is decomposed and converted into stable humus with significantly
increased macroelement content compared to conventional farmyard manure, including nitrogen,
phosphorus, and potassium. The process is conducted under controlled conditions in wooden
containers with continuous addition of fresh manure. The resulting vermicompost is applied in the
production of fruit, vegetables, and ornamental plants without the use of synthetic fertilizers. The
results indicate that this system enables nutrient cycling within the household, reduces waste
generation, and improves soil fertility while simultaneously supporting the production of healthy feed
for rabbits. The described approach represents a practical model of sustainable agricultural practice
applicable in small-scale production systems.

Keywords: vermicomposting, Eisenia fetida, rabbit manure, organic waste management, soil
fertility, environmental quality.
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ABSTRACT

With the aim of defining the environmental crisis as a security and legal challenge, the author, in
the first part of the paper, examines the genesis of the concept of ecocide, from the Vietnam War to the
2021 expert panel, presenting the evolution of ecocide from a political concept into a normative
framework. The second part of the paper is dedicated to the analysis of the initiative to amend the
Rome Statute with a fifth international crime through the prism of European Union legislative
solutions, which have set new standards for the protection and sanctioning of various forms of
environmental destruction. The final part of the paper is devoted to the analysis of key elements of the
definition of ecocide and the challenges of proving the causal link in existing international judicial
practice. The objective of this paper is to highlight the necessity of incorporating established standards
into national legislation for a more efficient protection of the environment.

Keywords: ecocide, Rome Statute, International criminal law, Directive (EU) 2024/1203,
environmental protection, International Court of Justice.
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ABSTRACT

This paper explores the development of the circular economy in Bosnia and Herzegovina by
analysing the first concrete steps away from a linear, landfill-dependent model and towards more
resource-efficient waste and material management. It builds on a comprehensive study of waste
management systems, secondary raw materials and investment opportunities. Starting from low
recycling rates and the predominance of landfilling, while gradual alignment with European Union
policies and regulations is underway, the paper analyses the institutional, infrastructural and market
preconditions for the development of circular value chains. Particular emphasis is placed on glass,
plastics, waste tyres and construction and demolition waste streams, where specific investment models
(e.g. facilities for glass cullet processing, tyre granulation, and mobile C&D waste crushing) and
indicative ranges of required capital investments and operating costs are identified. By examining the
role of extended producer responsibility schemes, local public utility companies and the private sector,
the paper identifies “low-hanging fruit” of the circular economy that can be implemented relatively
quickly through a combination of regulatory measures, targeted public support and private
investments. Finally, the proposed approach underlines the importance of phased development, from
pilot projects and modular facilities to the scaling-up of regional capacities, as a realistic pathway to
reducing dependence on landfilling, increasing material circularity and retaining more added value
within the domestic economy.

Keywords: Circular economy, waste management, secondary raw materials.
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ABSTRACT

The tires are the acting organs of the vehicle by which it achieves its movement. During the
vehicle movement/drive it comes to the friction between the tires and road, which causes the tires
wear. The particles formed due to the tires wear, are harmful for human and its environment. In the
paper is conducted the review of existing literature, where firstly are presented factors which
contribute to the tires wear. After, it is given the representation, how these particles enter into human
organism, and how this further influence on human health. Further are presented measurements for
wear reduction. On the basis of the comprehensive analysis of the observed papers from the subject
field, have come to the very useful conclusions as well as propositions to what should give attention
during the future researches, as well as during the development of new tires, in order to reduce their
wear.

Keywords: particles, tires wear, environment, human health.
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ABSTRACT

Honey bees (Apis mellifera) represent reliable bioindicators of environmental quality due to their
role as pollinators, wide foraging range, and continuous interaction with various ecosystem
components. The aim of this paper is to examine the significance of bees as bioindicators through the
analysis of pollutant accumulation mechanisms and their application in ecological risk assessment.
During the collection of nectar, pollen, water, and resinous materials, bees come into contact with
contaminants from air, water, and soil, including heavy metals, pesticides, and microplastic particles,
which can be detected in their tissues and bee products. In addition to chemical analyses, changes in
behavior, physiological condition, and mortality of bee colonies represent important indicators of
environmental pollution. Particular attention is given to pesticides, especially neonicotinoids, due to
their pronounced toxic and sublethal effects. Although research on the presence of microplastics in bee
products is still developing, current findings indicate their potential in biomonitoring. Overall, bees
can serve as an efficient and cost-effective tool for environmental biomonitoring, with significant
implications for ecological risk assessment and biodiversity protection.

Keywords: Bees, bioindicators, biomonitoring, environment, ecological risk.

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H 11



XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

BIOCHAR APPLICATION IN MANURE MANAGEMENT:
ENVIRONMENTAL IMPACTS, GAS EMISSIONS, AND NUTRIENT
RETENTION

AT . . ., . . ., . ., v e,
Suzana KneZzevi¢'", Milena Milojevié’, Maja DoSenovi¢ Marinkovié¢', Aleksandra Milosevi¢®

' Academy of Applied Studies Sabac, Unit for Agricultural and Business Studies and Tourism,
Vojvode Putnika 56, 15000 Sabac, Serbia,s.knezevic@akademijasabac.edu.rs,
m.d.marinkovic@akademijasabac.edu.rs
2University of Belgrade, Faculty of Agriculture, Nemanjina 6, Zemun, Republic of Serbia,
milenaminorka23@gmail.com
3University of Belgrade, Faculty of Law, King Aleksandar Boulevard No 87, 11000 Belgrade, Serbia,
alexandramilosevic77@gmail.com

ABSTRACT

Manure management in intensive livestock production represents a major environmental
challenge due to gas emissions, nutrient losses, and potential air and water pollution. Biochar is a
carbon-rich material produced through biomass pyrolysis under limited oxygen conditions. It is used
as an amendment in manure management systems due to its porous structure and ability to adsorb
ammonia and other compounds present in manure. This paper reviews the available scientific literature
on biochar application in manure management, with the aim of summarizing its effects on
environmental impact, gas emissions, and nutrient retention. The literature most commonly indicates
that biochar application may reduce ammonia and greenhouse gas emissions and improve nutrient
retention in manure. However, these effects are not consistent and depend on biochar physicochemical
properties, manure type, and application conditions. The reviewed findings highlight biochar as a
potentially useful amendment that can contribute to reducing environmental burdens and improving
the sustainability of manure management systems.

Keywords: biochar, manure, gas emissions, environmental impact, nutrient retention,
sustainability.
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ABSTRACT

Marine scrubber systems (Exhaust Gas Cleaning Systems — EGCS) have become a critical
compliance technology in modern maritime transport, enabling ships to meet IMO MARPOL Annex
VI sulphur oxide emission limits. Passenger vessels are particularly dependent on these systems due to
their high fuel consumption and continuous operation. However, while scrubbers effectively reduce air
pollution, their operation introduces substantial technical, chemical, and safety risks that require
systematic analysis.

This paper examines the safety aspects of operating hybrid marine scrubber systems aboard
passenger ships, combining regulatory analysis with direct operational experience gained aboard Mein
Schiff 3, equipped with a Wirtsild hybrid EGCS. The research draws on original Wirtsild technical
manuals, onboard safety procedures, maintenance documentation, and practical engineering
observations.

Key findings show that corrosion of pipelines, washwater systems, and overboard discharge
areas represents the most significant long-term operational risk. Chemical handling of sodium
hydroxide (NaOH) used in closed-loop and hybrid modes demands strict safety protocols and
specialized crew training. Maintenance procedures — including scrubber tower cleaning and catalyst
maintenance — are physically demanding and performed under hazardous engine room conditions.
Continuous monitoring of exhaust gas parameters, pH values, and washwater quality proved essential
for both environmental compliance and operational safety.

The findings confirm that safe scrubber operation depends on the combination of advanced
technology, preventive maintenance, and experienced, well-trained engineering crews. Clearly defined
crew responsibilities and shift-based monitoring protocols — from the Chief Engineer's overall
accountability to the night duty engineer's hourly parameter checks — emerge as key organizational
factors alongside technical systems in ensuring reliable and environmentally compliant scrubber
operation aboard modern passenger ships.

Keywords: marine scrubber, passenger ships, maritime safety, environmental protection, exhaust
gas cleaning systems.
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ABSTRACT

This paper develops a Composite Institutional Index (Instndex) as a synthetic measure of the
development of inclusive institutions, based on five Worldwide Governance Indicators dimensions:
Control of Corruption, Government Effectiveness, Regulatory Quality and Rule of Law, Voice and
Accountability. The index is calculated as a simple arithmetic mean of the five dimensions, min—max
normalized to a 0—100 scale, for the 1998-2024 period. A comparative analysis is conducted for the
five Western Balkan countries (WBS5: Serbia, Montenegro, North Macedonia, Albania, and Bosnia and
Herzegovina) and the EU27 average, with emphasis on three reference years: 2004, 2014, and 2024.
Findings reveal a structural and persistent institutional gap: the WB5 average in 2024 is 47.92,
compared with 71.39 for the EU27 — a relative gap of approximately 33%. Sigma-convergence
indicates internal homogenization within WBS5 (standard deviation declining from 7.37 to 4.78) with
no convergence toward the EU27. Beta-convergence regression confirms absolute convergence across
the full 32-country sample (B = —0.0096, p < 0.01), with an implied convergence rate of only 1.07%
per annum and a half-life of about 65 years. A robustness check using Principal Component Analysis
produces an index almost perfectly correlated with the baseline (r = 1.00), confirming that conclusions
are not sensitive to the weighting scheme.

Keywords: inclusive institutions, Western Balkans, European Union, Worldwide Governance
Indicators, composite index, beta convergence, PCA.
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ABSTRACT

This paper examines investment in human capital as a determinant of economic growth in ten
countries — five from the Western Balkans (Albania, Bosnia and Herzegovina, Montenegro, North
Macedonia, and Serbia) and five neighboring European Union member states (Bulgaria, Greece,
Croatia, Hungary, and Romania) — over the period 2013-2023. Based on a balanced panel of 110
observations, three hypotheses are tested regarding the impact of expenditures on education, research
and development (R&D), and healthcare on GDP per capita in purchasing power parity terms. The
analysis employs the pooled ordinary least squares (Pooled OLS), fixed effects (FE), and random
effects (RE) models. The Hausman test (y*(3) = 13.50; p = 0.0037) confirms the fixed effects model as
a consistent estimator. The results indicate that R&D expenditures have a statistically highly
significant positive effect on GDP per capita (B = 0.254; p < 0.001), supporting hypothesis H2.
Healthcare expenditures also exhibit a positive effect in the FE model (B = 0.045; p = 0.031),
confirming H3. In contrast, education expenditures do not show a short-term positive effect within
countries, and thus H1 is not supported. The average development gap between Western Balkan
countries and their EU neighbors amounts to approximately USD 13,184 per capita annually (PPP,
2021 prices). The paper provides an empirical basis for formulating policies aimed at reducing the
development gap through strategic investments in innovation and healthcare.

Keywords: human capital, economic growth, Western Balkan countries.
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ABSTRACT

The rapidly changing health needs of society and the unmet demands of healthcare systems
around the world provide a powerful impetus for the development of new marketing concepts. The
formation and progress of industry-specific marketing tools are driven by the evolution of marketing
ideas. The specifics of the healthcare industry impose restrictions on the use of conventional marketing
tools. Currently, industry-specific marketing concepts do not describe the characteristics of
professional users (medical staff), the principles of their decision-making process when purchasing a
product, or the mechanisms of demand. Medical professionals make the purchasing decisions based on
different principles than those used in the consumer segment. These principles are primarily based on
solid evidence supported by complex and costly clinical and cost-effectiveness studies. This decision-
making imperative virtually eliminates the use of conventional persuasion techniques commonly
employed in the consumer market. The principles of evidence-based medicine strictly regulate the
sources of data and their positioning, which requires a review of approaches to the design of marketing
messages. The restrictions imposed by the advertising law also limit the choice of communication
channels. When defining marketing goals and selecting channels for promoting products in this
market, strict adherence to clinical and organizational aspects is required. Until now, clinical and
organizational factors have not been considered as management principles and marketing philosophies
by industry stakeholders. The emergence of the clinical imperative has transformed the canons of
industry marketing, laying the foundation for the differentiation of a conceptually new marketing
doctrine.

Keywords: clinical marketing, healthcare marketing, medical devices, MedTech, marketing
concept.
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ABSTRACT

The aim of this paper is to analyze the impact of digital transformations on changes in marketing
communication in the banking sector, with special reference to digital communication channels such
as social networks, mobile applications and internet platforms. The paper deals with the problem of the
impact of the use of these channels on communication with clients and the competitive position of
banks. It is assumed that using these digital channels improves communication with clients and
strengthens banks' competitive advantages. The paper also clarifies the key challenges banks face
when using digital communication channels. The research is based on a descriptive and comparative
analysis of relevant domestic and international literature in the fields of banking, digital marketing and
information technology. The analysis was conducted to identify key trends and changes in the
marketing communication of banks in a dynamic digital environment. The findings indicate that, in the
modern business environment, digital communication channels enable banks to improve
communication with customers, strengthen their brand and achieve competitive advantages in the
market. Future research could focus on the empirical analysis of the impact of modern digital
technologies on the effectiveness of marketing communication, as well as customer satisfaction in the
banking sector.

Keywords: Banking, Digital Marketing, Digital Communication Channels.
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ABSTRACT

The subject of this paper is the analysis of the application of digital tools in the procedures of
implementation, reporting, and interaction within financial management and control, as well as
internal audit in the public sector of Republika Srpska. The paper analyzes consolidated reports of the
Central Harmonization Unit, together with recommendations and conclusions from professional
seminars and conferences which, considering the number of participants engaged in internal control
activities, may be regarded as a representative sample.

The main hypothesis and starting point of the research is that, although the technical and IT
infrastructure is at a satisfactory level, the process of digitalizing internal controls remains challenging
to implement in a fast and appropriate manner. This is due to the low level of digital literacy,
particularly among employees nearing the end of their working careers, as well as the specific
characteristics of leadership and human resource management in the public sector on the one hand,
and the complexity of the internal control system on the other.

Keywords: internal financial controls, digitalization, Republika Srpska.
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ABSTRACT

This paper examines the impact of digital managerial accounting on the business performance of
small and medium-sized tourism enterprises in the post-pandemic period, with a focus on the use of
modern digital tools and software solutions that allow managers to closely monitor costs, revenues,
and profitability across individual business segments. The use of digital systems provides not only
more accurate and timely financial information, but also the possibility to improve strategic and
operational decision-making processes. The aim of the research is to identify the advantages,
challenges, and limitations of implementing digital managerial accounting in the tourism sector,
especially in the context of small and medium-sized enterprises that face seasonal fluctuations,
changing market conditions, and post-pandemic challenges.

The study analyzes how the digitalization of managerial accounting can contribute to cost
optimization, increased profitability, better resource organization, and enhanced market
competitiveness. The research methodology includes the analysis of recent case studies, available
financial reports, scholarly literature, and studies on digitalization in managerial accounting and
tourism. Special attention is given to practical examples of digital tools implementation in the hotel
and hospitality sectors, agencies, and tourism organizations, in order to assess their real impact on
business performance and decision-making.

The results indicate that the use of digital systems in managerial accounting can significantly
improve business transparency, increase efficiency in cost monitoring, enable timely identification of
problems, and reduce the risk of financial losses. Furthermore, digitalization contributes to better
preparedness for seasonal and market changes, enabling managers to make informed and strategically
sound decisions that support long-term sustainability and competitiveness.

Keywords: digital managerial accounting, business performance optimization, small and
medium-sized tourism enterprises, post-pandemic tourism, cost management.
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ABSTRACT

Crisis situations in tourism, such as pandemics, natural disasters, and economic downturns, pose
significant challenges to the continuity of operations in tourism enterprises. In such circumstances, the
way organizations manage human resources and information becomes a critical factor for their
resilience. The aim of this study is to analyze the impact of leadership styles and communication
practices on the organizational resilience of tourism enterprises during crises, with a particular focus
on the role of participative leadership and two-way communication in enhancing organizations’
capacity to adapt to crisis-induced changes. The research was conducted through a qualitative analysis
of relevant scientific literature and selected case studies from the tourism sector. The analysis focused
on identifying patterns in managerial practices and communication strategies during crisis situations.
Results indicate that organizations implementing inclusive, participative leadership and transparent,
two-way communication achieve higher adaptability, greater employee engagement, and more
efficient recovery compared to organizations employing hierarchical or autocratic management
models. Digital communication tools play a significant role in maintaining organizational stability
during crises, enabling timely information dissemination to employees and clients, better team
coordination, and continuity of operations. Case studies show that organizations integrating
participative leadership with two-way and digital communication achieve resilience levels between
80% and 95%, whereas organizations with autocratic or transformational leadership styles and one-
way communication demonstrate lower resilience levels (50-70%). These findings confirm previous
research and emphasize the practical application of theoretical insights in real-world business
environments. The synergy of leadership and communication enables organizations to adapt more
rapidly during crisis periods, enhance flexibility in business processes, achieve more stable financial
outcomes, and strengthen employee engagement, which directly impacts service quality and client
satisfaction. The study also highlights the importance of organizational adaptive capacity, the ability to
learn from previous crisis experiences, and process innovation as additional factors contributing to
resilience. Based on the results, practical recommendations for managers can be drawn: tourism
enterprises should promote participative leadership, implement digital two-way communication
channels, and develop comprehensive crisis management plans. These strategies not only enable
organizations to survive crises but also allow them to emerge stronger, with improved internal
processes and a greater ability to respond to future challenges.

Keywords: leadership, participative leadership, communication, crisis management, tourism,
organizational resilience.
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ABSTRACT

This paper analyzes the impact of Serbia’s subsidization policy during 2015-2025 on the
structural transformation of the economy. Subsidies in Serbia have been widely used as tools of
industrial and fiscal policy aimed at increasing employment, attracting foreign direct investment and
supporting domestic sectors. Integrating industrial policy theory, political economy and structural
transformation frameworks, the study evaluates whether the current subsidization model has led to a
shift toward high-productivity, technologically advanced sectors, or merely sustained a low-cost,
investment-dependent growth pattern. The analysis indicates that subsidies have produced short-term
gains in employment and investment but have not significantly enhanced long-term productivity or
structural change. Additionally, the fiscal burden of subsidies remains considerable, and institutional
mechanisms lack transparency and systematic impact evaluation. The paper concludes that reform of
the subsidization model is warranted — toward productivity-linked, innovation-oriented support that
fosters domestic value chains. Policy recommendations include shifting from employment-based
subsidies to productivity-conditioned instruments, instituting rigorous ex-post evaluations, and
strengthening domestic supplier networks.

Keywords: subsidies, industrial policy, structural transformation, Serbia, productivity, fiscal
policy, FDI, development strategy.
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ABSTRACT

Contemporary customs systems in the context of globalization and digitalization pose a challenge
to national systems and their legal frameworks, as they, on the one hand, require the ensuring of legal
certainty and legality in the actions of customs authorities, while, on the other hand, necessitate
efficient and flexible control mechanisms. In this context, particular importance is attached to the
harmonization of national legislation with international standards and European Union law, as well as
to the strengthening of the institutional capacities of customs officials.

This paper examines the legal aspects of the customs system as a significant component of public
law regulation and an instrument of the state’s economic and security policy. The research focuses on
the normative framework of customs law in the Republic of Serbia, with reference to relevant
international standards and European Union law. Particular attention is devoted to the legal status of
entities involved in customs procedures, as well as to mechanisms for the protection of their rights.

In addition, the paper analyzes forms of legal liability for violations of customs regulations,
including misdemeanor and criminal liability, as well as the importance of applying the principles of
legality, legal certainty, and good governance in the work of customs authorities.

Keywords: customs system, customs law, legal certainty, good governance, liability.
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ABSTRACT

Consumer loyalty is the dream and desire of every trader. In order to make the customer loyal,
many factors, knowledge and effort need to be fulfilled and invested, not only by the sales staff, but by
all the employees in the organization. A loyal consumer significantly influences the degree of demand
for certain products and services, thereby increasing the volume of sales.

For marketing experts, the behavior of consumers in the process of purchasing products is
particularly interesting, where having a loyalty card enables purchases under certain more favorable
conditions. The results of numerous studies carried out so far show us that more products and services
are purchased with a loyalty card, achieving additional benefits such as a lower price, i.e. collecting
points that are later converted into cash, etc.

Shops that want to operate successfully on the market and at the same time make a profit must
strive for consumer loyalty and retention of existing ones while attracting new dependent and able-to-
pay consumers, and one of the ways is to issue a loyalty card.

A satisfied consumer certainly and in the long term ensures constant turnover and its increase as
a reflection of loyalty with an increase in the frequency and volume of consumption and the expansion
of the market.

Loyal consumers will spend more often and more in the stores of merchants whose loyalty card
they have, thus directly influencing the volume of sales and the amount of profit achieved.

Key words: consumer, loyalty card, consumer satisfaction and profit.
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ABSTRACT

Real estate sector is one of the most lucrative and fastest-growing investments in Nigeria, apart
from the oil sector. It employed about 42% of the labour force and contributed significantly to the
Gross Domestic Product (GDP) in the country. However, the sector has been experiencing disruption
from the effect of climate shocks. Climate change has been widely acknowledged across the globe
with devastating effects on various sectors of the economy. These shocks include among the flooding,
erratic rainfall, storms, rising temperature, carbon emission, droughts e.t.c. this pose the question if the
investment still viable in this area? The uncertainty with greater dispersion in real estate returns and
limited economy life cycle due to climate shocks This study aims to examine the effect of climate
shocks on the real estate investment risks with the view to understanding the implications that
characterized the climate risks to real estate investment decision in the developing countries. This
study will employ an integrated methodological approach combining GIS-based hazard mapping,
inferential statistical analysis, system dynamic modeling, and qualitative stakeholder inquiry to detect,
measure, and explain climate-driven investment relocation The study intends to collect data through
secondary sources and compared the relationship and effect of these climate variables to the real estate
investment risks.

Keywords: Climate variables, GDPreal estate, regression analysis, temperature, precipitations.
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ABSTRACT

This paper examines the role of the digital environment in shaping communication between
fashion brands and consumers, with a particular focus on digital marketing campaigns and influencer
impact. The study explores respondents’ attitudes toward fashion brands’ digital presence, the
frequency and patterns of following brand activities on digital platforms, and the perceived
effectiveness of online campaigns. Special attention is given to the role of influencers in shaping
consumer attitudes, purchase decisions, and overall behavior. The findings indicate that digital
platforms represent a crucial communication channel for fashion brands, while influencer marketing
significantly contributes to consumer engagement and trust. The paper highlights key trends relevant
for both academic research and marketing practice in the fashion industry.

Keywords: Digital marketing communication, Fashion brands, Influencer marketing, Consumer
behavior
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ABSTRACT

Since the early 2000s, sustainable development has become increasingly embedded in the
structures and missions of universities. Sustainability educators are calling for a transformational shift
in curricula to better equip universities to contribute to sustainability efforts. While undergoing these
transformations, universities face various challenges and barriers that may slow down their
contribution to sustainable development goals and the greater good. Universities serve as key actors in
implementing sustainable development, acting as an essential link between knowledge creation and
knowledge transfer to society and beyond. However, this is not without challenges. These challenges
extend to various aspects of higher education. In this paper, we will examine the educational
challenges that universities face in the process of sustainability integration. We conducted 33 in-depth
interviews with academic and non-academic staff associated with sustainability-related activities. The
aim of this paper is to identify the challenges related to educational pursuits in line with sustainable
principles and to outline best practices that can be transferred to other contexts. The challenges include
(1) structural and institutional challenges, primarily related to curriculum reform, lack of awareness,
insufficient teaching staff, lack of time; (2) curriculum and pedagogical integration constraints, such as
ambiguous sustainability classification, incoherence between sustainability goals, curricula, and
pedagogical practices, limited integration of sustainability in curricula, weak institutionalization of
sustainability education, and inefficiencies in educational systems; (3) student-related outcomes, such
as insufficient sustainability competencies among graduates, limited perceived relevance, uncertain
and indirect influence of sustainability education on student behavior, and limited student social
integration.

Keywords: educational challenges, sustainability, Central and Eastern Europe, universities.
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ABSTRACT

The concept of sustainability is viewed as a broad, long-term, and context-dependent process.
Although it is complex and requires substantial resources and a long-term vision, sustainable
development is viewed as a central priority in higher education. Universities are expected to be leading
in advancing the United Nations’ Sustainable Development Goals, contributing to policymaking,
advising policymakers, and supporting evidence-based decision-making related to sustainability, while
also conveying sustainable principles in the way they conduct their operations. Based on in-depth
interviews with directors and staff at university-based sustainability centers as well as professors,
lecturers, and researchers with peer-reviewed impact publications on sustainability, we aim to pinpoint
the operational challenges facing universities in their quest of sustainability integration and to identify
best practices enabling this integration. The challenges include infrastructure barriers, lack of
knowledge and expertise, structural and organizational challenges, and limitations in processes and
tools.

Keywords: universities, Central and Eastern Europe, challenges, operations, sustainability.
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ABSTRACT

Montenegro is an attractive Mediterranean tourist destination, with tourism representing one of
the key pillars of its economic development. Gastronomy occupies an important place in the tourism
offer and constitutes a significant element of the destination’s identity. However, food waste is
becoming an increasingly prominent issue, particularly in the hospitality sector, where it has notable
economic and environmental implications. At the global level, it is estimated that more than 30% of
food waste is generated in hospitality and catering, with substantial quantities arising at different
stages of food preparation, cooking, and serving. Notably, over 20% of food waste occurs during the
initial preparation phase, indicating the need to improve management practices at this level. The main
research problem relates to the insufficiently systematized understanding of food waste in
Montenegro’s hospitality sector, as well as the identification of key factors influencing its volume. The
aim of the study is to identify limitations in reducing food waste in hospitality, with a comparative
overview of European and global practices. The research methodology includes an analysis of relevant
scientific literature, with a particular focus on the environmental aspects of food waste, as well as the
application of SWOT analysis. The paper examines opportunities for improving food waste
management in Montenegro’s hospitality sector, drawing on positive practices from European Union
countries, particularly Slovenia, with the aim of reducing negative environmental impacts. At the same
time, it highlights the potential for improving existing practices through their alignment with the
principles of sustainable tourism, there by contributing not only to the reduction of food waste, but
also to a more effective response to contemporary consumer demands and to the overall reduction of
the environmental footprint of the hospitality industry.

Keywords: Food waste, hospitality industry, food, environment, Montenegro.
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ABSTRACT

Youth education is of strategic importance for sport enterprises, as it ensures long-term
sustainability and competitiveness. A well-designed after-school programme allows for the discovery
and development of talent, which is essential for success in adulthood (Kiss, 2021). However, the
success of after-school programmes depends largely on the strategy adopted by sports organisations. A
well-chosen strategy not only affects the development of young athletes but also influences the long-
term functioning of the whole club or organisation (Szalanczi, 2024).

In my research, I examine the entire vertical of Hungarian youth football, as it is essential for a
sports organisation to develop the right strategy in order to remain stable and successful in the long
run. A well-structured strategy helps to optimally allocate resources, ensuring that athletes receive the
best possible professional and infrastructural support (Farago, 2017). Defining the right strategy
allows clubs to effectively integrate home-grown athletes into adult teams, reducing transfer costs and
fostering team unity. With a well-designed strategy, a sporting organisation can accurately define the
goals, development directions and resources needed for post-school education, ensuring long-term
sustainability and success (Alaa, 2017). This approach is also key to economic stability. For economic
sustainability, it is essential for organisations to develop diversified sources of income, especially
given the long-term uncertainty of public funding. Effective youth development can reduce the
operating costs of a sporting organisation, as less financial outlay is required for external certification
through the incorporation of home-grown players (Farag6, 2017). In addition, a strong youth base
makes a club more attractive to sponsors and investors, as a well-functioning youth programme
ensures continuous development and long-term competitiveness. With a successful strategy, sport
organisations can also increase their brand equity, which can lead to greater popularity and financial
stability in the long term (Voros & Szorényi-Neubauer, 2019). The results of this research highlighted
that talent development and training strategies differ between academies and lower-ranked
organisations and sample revealed limited employee involvement in setting strategic goals, which can
reduce employee engagement and the effectiveness of strategy implementation in practice.

Keywords: sport, youth sport, talent management, football.
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ABSTRACT

Real estate development represents a powerful driver of economic and overall societal growth,
while achieving a balance between economic benefits and environmental protection has become
imperative for current and future decision-making by stakeholders in this field. This paper explores the
economic advantages of implementing sustainable practices in the real estate sector, including the
increase in property market value, the reduction of operational costs through energy efficiency, as well
as attracting investments through “green” certifications and environmentally responsible projects. It
also analyzes the environmental challenges associated with sustainable development, such as the high
initial capital required for the implementation of ecological technologies, the complexity of
compliance with legislative frameworks, and technical limitations in the construction process. The
paper examines the long-term effects of sustainable investments, which not only reduce greenhouse
gas emissions but also contribute to the preservation of natural resources and the improvement of
quality of life. Given the growing demand for environmentally friendly solutions, sustainable real
estate development is emerging as a potential driver not only of economic growth, but also of positive
social and environmental change. The conclusion of the paper indicates that, although the
implementation of sustainable principles in the real estate sector involves certain challenges, in the
long run it provides significant economic and environmental benefits that are essential for achieving
sustainable market development.

Keywords: Economic efficiency, sustainable real estate development, environmental protection
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ABSTRACT

The development of industrial robotics and automation is significantly transforming the
organization of production processes and business operations in modern companies. The use of robots
in manufacturing contributes to higher efficiency, precision, and productivity, while also leading to
changes ih the labor market.

This paper analyzes the impact of industrial robotics on enterprise productivity and the changes
in employment structure resulting from automation. Special attenation is given to the economic effects
of robot implementation, as well as the challenges related to adapting the workforce to new
technological conditions. The focus is on shifts in demand for certain occupations, the need for
additional employee training, and the emergence of new jobs connected to digital technologies.

The research is based on analytical, descriptive, and comparative methods, along with a review
of domestic and international literature. The results indicate that industrial robotics contributes to the
growth of productivity and the competitiveness of companies, but at the same time requires continuous
investment in knowledge development and adaptation of the labor market to modern technological
changes.

Keywords: Industrial robotics, automation, productivity, labor market, digitalization,
employment.
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ABSTRACT

The subject of this paper is the examination of the correlation between crisis management
strategies and the preservation of business continuity in the context of contemporary asymmetric
global threats. In the era of “polycrisis,” characterized by the simultaneous impact of geopolitical
tensions, hybrid threats, and climate change, traditional reactive security models are becoming
inadequate. The scientific objective of the paper is a critical analysis of the transition from the concept
of passive protection to the doctrine of organizational resilience, which implies the ability of a system
to absorb shocks and transform under pressure.

The methodological framework of the paper is based on the qualitative content analysis of
relevant international standards (such as ISO 22301) and on the comparative method used to examine
different risk management models. Particular focus is placed on identifying critical success factors
within business continuity plans. Accordingly, the main hypothesis of the paper is that an integrated
risk assessment directly determines the speed of a system’s functional recovery. The paper also re-
examines the role of leadership and security culture as variables that significantly modify the
effectiveness of crisis communication and decision-making under conditions of extreme uncertainty.

The results of previous research indicate that business continuity in conditions of global
instability is no longer an isolated technical process, but rather a strategic scientific discipline
requiring a holistic approach. The paper provides a theoretical contribution to the systematization of
crisis mitigation measures, while in practical terms it offers a framework for the development of
adaptive security strategies tailored to a dynamic international environment.

Keywords: crisis management, business continuity, organizational resilience, global instability,
risk assessment, asymmetric threats
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ABSTRACT

The maritime industry is increasingly undergoing profound transformation driven by
digitalization, decarbonization, and the adoption of circular economy principles. These trends
represent key enablers of the transition toward a more sustainable and resilient maritime sector,
aligned with the United Nations Sustainable Development Goals (SDGs) and the strategic framework
established by the International Maritime Organization. Particular relevance is attributed to the goals
related to responsible consumption and production, climate action, the protection of marine resources,
and the development of sustainable infrastructure, with the circular economy emerging as one of the
most effective mechanisms for their practical implementation.

The aim of this paper is to examine the role of the circular economy in achieving strategic
sustainability objectives within the maritime industry. The first part of the study identifies and
systematizes the relevant goals and initiatives promoted by the IMO and other international institutions
that support sustainable maritime practices. The second part applies a systematic literature review
methodology to identify the key areas in which circular economy principles have been most
intensively implemented in the maritime industry over the past ten years.

The third segment of the paper focuses on the current status and future prospects for the
implementation of circular economy principles in maritime industry in Montenegro. Through a
comparative analysis of existing domestic practices and international experiences, the study identifies
opportunities and challenges for the adoption of circular models in small coastal states. The scientific
and practical contribution of the paper lies in the formulation of recommendations that may support
policymakers, industry stakeholders, and the academic community in fostering a more sustainable and
competitive maritime sector in Montenegro.

Keywords: Maritime industry, circular economy, Sustainable Development Goals (SDGs),
Montenegro.
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ABSTRACT

Sustainability and the circular economy are increasingly shaping the modern maritime sector
through more efficient resource use, less waste, and better recycling practices. Ports, marinas and
shipyards play an important role in the application of sustainable business models due to their
intensive use of resources, the generation of various types of waste, and their environmental impact.
Although the focus on sustainability in the maritime economy has been increasing in Montenegro in
recent years, the application of the principles of circular economy and recycling is still not sufficiently
researched. The subject of this review is the analysis of existing sustainable and circular practices in
the maritime sector of Montenegro, with a special focus on ports, marinas and shipyards. The analysis
includes activities related to waste management, material recycling, resource reuse, energy efficiency
improvements, and the implementation of sustainable business practices. A particular focus is placed
on activities in the port sector, including waste tire recycling and wastewater recycling projects, as
well as sustainable marina practices. The results of the research indicate that in Montenegro there are
initial steps towards the application of the circular economy in the maritime sector, but also numerous
limitations related to the lack of standardized indicators of sustainability, limited availability of data
and insufficiently developed recycling systems. At the same time, the growing focus on sustainable
resource management indicates a significant potential for further development of circular and
recycling practices in the maritime economy of Montenegro.

Keywords: sustainability, circular economy, recycling, maritime.
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ABSTRACT

Organizations across emerging economies face mounting pressure to transi-tion from linear to
circular business models while simultaneously navi-gating rapid digital disruption. This paper
proposes a conceptual framework that positions digital platforms as key enablers of circular economy
(CE) adoption, with a particular focus on small and medium-sized enterprises (SMEs) in Serbia.

Grounded in the Quadruple Helix model of innovation, the framework maps the roles of
academia, government, industry, and civil society in facil-itating the implementation of CE. The paper
further proposes a digital waste exchange platform that enables SMEs to offer surplus materials as
inputs to other enterprises, reducing waste while enhancing operational resilience. Key barriers to
adoption — including low managerial awareness, regulatory gaps, and limited digital infrastructure —
are identified and addressed through targeted organizational interventions.

The proposed framework contributes to understanding how digital trans-formation and green
transition can be pursued jointly, offering practical guidance for managers and policymakers seeking
to build resilient, sustain-able organizations..

Keywords: circular economy, digital transformation, SMEs, organizational resilience, Quadruple
Helix.

Acknowledgment

This research was supported by the Autonomous Province of Vojvodina, the Provincial
Secretariat for Higher Education and Scientific Research, within the framework of financing a joint
research project of scientific research organizations founded by the Autonomous Province of
Vojvodina in cooperation with scientific research organizations from the Republic of Srpska, through
the project: Sustainable Development and the Building of a Circular Economy through the Integration
of Digital Technologies. (Contract No.: 004351354 2025 09418 003 000 000 001 04 002).

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H 36


mailto:andrea.ivanisevic@gmail.com
mailto:marijana.mijatovic@uns.ac.rs
mailto:otilija.sedlak@ef.uns.ac.rs
mailto:aleksandra.marcikic.horvat@ef.uns.ac.rs
mailto:biljana.pajin@uns.ac.rs

XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

THE PRODUCTIVITY-ENERGY NEXUS IN NIGERIA: ASYMMETRIC
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ABSTRACT

This study investigates the dynamic relationship between energy efficiency, productivity, and
factor substitution in Nigeria’s manufacturing sector from 1981 to 2023. Using a post-positivist
framework and secondary time-series data, we employ Stochastic Frontier Analysis (SFA) to estimate
energy efficiency, a Nonlinear Autoregressive Distributed Lag (NARDL) model to assess its
asymmetric impact on manufacturing output, and a Translog cost function to compute Morishima
Elasticities of Substitution (MES). Results indicate an average energy efficiency score of 82.2%,
highlighting significant potential for improvement. The NARDL estimates reveal that energy
efficiency asymmetrically affects manufacturing output, with negative shocks exerting a
disproportionately larger long-run impact than positive improvements. Furthermore, capital and
energy are substitutes (MES > 0), while capital and labor are complements (MES < 0), suggesting that
energy price policies could reshape the sector’s input structure. The study concludes that energy
efficiency is not merely an environmental or cost-saving concern but a strategic determinant of
industrial productivity in Nigeria. Policy should therefore prioritize institutionalizing energy efficiency
within the national industrial strategy, supported by incentives for technology adoption and skills
development.

Keywords: Energy Efficiency, Total Factor Productivity, Input Substitution, Nigerian
Manufacturing, Stochastic Frontier Analysis, NARDL, Morishima Elasticity.
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ABSTRACT

This study investigates the dynamic relationship between renewable energy consumption and
financial development in Nigeria from 1990 to 2023. Against the backdrop of Nigeria’s significant
energy poverty, underutilized renewable resources, and a growing yet challenged financial sector, the
research aims to determine the nature of the nexus between these two critical variables. Employing a
quantitative research design and the Autoregressive Distributed Lag (ARDL) bounds testing approach,
the study analyzes annual time series data on financial development (proxied by domestic credit to the
private sector), renewable energy consumption, economic growth (GDP per capita), and CO:
emissions.

The empirical results confirm a significant long-run cointegrating relationship among the
variables. The findings reveal that renewable energy consumption has a positive and statistically
significant impact on financial development in the long run, suggesting that investments in clean
energy technologies act as a catalyst for deepening financial markets. Economic growth also exhibits a
strong positive effect on financial development. In contrast, CO:. emissions show a marginally
significant negative relationship, indicating that environmental degradation may slightly erode investor
confidence.

The study concludes that renewable energy adoption is not only an environmental imperative but
also a financial catalyst for Nigeria. It recommends the integration of financial sector reforms with
energy policies to enhance credit availability, attract green investments, and foster a sustainable
economic transformation. Strengthening the financial system is thus crucial for scaling up renewable
energy technologies and achieving inclusive long-term development.

Keywords: Renewable Energy, Financial Development, ARDL, Nigeria, Sustainable Growth,
CO: Emissions.
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DETERMINING THE IMPORTANCE OF PERFORMANCE
INDICATORS FOR THE ANALYSIS OF PRODUCTION
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ANALYSIS (DEA): A CASE STUDY OF THE COMPANY
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ABSTRACT

The efficiency of the production sector largely relates to the effectiveness of management
practices in optimizing company performance while minimizing resources and costs, and it represents
a key factor in determining productivity and the overall success of a company. Inefficient production
and overall operations do not merely result in the loss of valuable time, but also significantly affect a
company’s market positioning, profitability, customer satisfaction, and overall business image. This
paper analyzes the efficiency of the production sector of the company Vendom, which operates within
the metal industry, using Data Envelopment Analysis (DEA). DEA is considered one of the most
successful and widely used non-parametric methods for performance measurement and efficiency
analysis. It is a data-driven method designed to assess the efficiency of complex entities that utilize
diverse inputs to generate diverse outputs. Given the availability of data, typical indicators were
selected as input and output variables: material costs, service costs, the number of service operations,
and similar indicators (as inputs), and the commercial price (as the output). Prior to the selection of
input and output units, data preprocessing was conducted, and inputs and outputs were constructed as
derived indicators by aggregating the relevant basic cost or revenue indicators. The obtained
correlation coefficients indicated a high degree of interdependence among the selected variables,
thereby confirming the justification for applying DEA in efficiency analysis. Results of this paper
indicate opportunities for improving the efficiency of the production sector for certain decision-
making units.

Keywords: production, DEA method, decision-making units, correlation coefficient, relative
efficiency.
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ABSTRACT

Digitalization and automation are transforming traditional business models in contemporary
market conditions. Artificial intelligence (Al) is reshaping international business operations through
various forms of process optimization. The subject of this paper is the impact of digitalization, and
particularly Al, on the optimization of international business processes. The aim of the paper is to
present, on a scientific research basis, all the positive effects that digitalization and Al bring through
the improvement of business processes, faster decision-making, and increased productivity, which
directly contribute to the optimization of business operations and greater efficiency, as well as to
identify and analyze potential negative effects. Although the development of Al brings numerous
advantages to the international economy, it also creates certain challenges, since Al, like every major
technological change, brings both opportunities and risks.

Keywords: digitalization, optimization, artificial intelligence, international business processes.
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ABSTRACT

The SME sector plays an important role in the economy as it contributes to employment, the
development of local markets and overall economic growth. However, these enterprises often face
limited resources, lack of capital and weaker application of modern management approaches. The
paper discusses how strategic management can contribute to better adaptability of SMEs to market
changes, strengthening competitiveness and long-term business stability. Special emphasis was placed
on factors from the external environment, such as economic changes, digitization and access to
financial sources, but also on internal weaknesses such as insufficiently developed strategies and lack
of professional staff. The empirical part of the work is based on a SWOT analysis of the SME sector in
Serbia, which identified key strengths, weaknesses, opportunities and threats. Based on the analysis, it
can be concluded that SMEs have a significant potential for development, but that for its realization it
is necessary to improve the strategic approach to management.

Keywords: SME sector, Strategic management, sustainability, SWOT.
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ABSTRACT

The authors examine the concept of environmental crime from both legal and philosophical
perspectives, emphasizing that such a dual approach is necessary for its proper understanding. A
purely normative definition, they argue, cannot fully capture the broader social and ethical dimensions
of this complex phenomenon. By combining these perspectives, the paper aims to offer a more precise
and comprehensive conceptualization of environmental crime.

The paper further provides an overview of the most relevant international legal instruments
addressing environmental crime, including key conventions, directives, and policy frameworks.
Special attention is paid to their scope, applicability, and practical significance, placing them within
the wider context of contemporary environmental protection efforts.

In addition, the authors analyze the domestic legal framework governing environmental crime.
This analysis includes a critical assessment of existing normative solutions, highlighting both their
strengths and weaknesses. Particular focus is given to the clarity of legal definitions, the effectiveness
of enforcement mechanisms, and the adequacy of sanctions. The authors identify areas where the legal
system functions effectively, as well as those requiring further improvement.

Recognizing the diverse and complex nature of environmental crime, the paper also examines its
various manifestations in detail, supported by examples from practice. This approach contributes to a
clearer and more concrete understanding of how such crimes occur in real-world contexts.

By integrating theoretical analysis with practical insights, the paper seeks to bring this
multifaceted issue closer to scholars and practitioners in the fields of environmental law and
criminology.

Keywords: environmental crime, concept, manifestations.
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ABSTRACT

This paper analyzes women's rights as an integral part of human rights, with a particular focus on
their realization in developing countries. Although international legal frameworks formally guarantee
equality and non-discrimination, the practical implementation of women's rights remains inconsistent
across different socio-economic and cultural contexts. The aim of the study is to analyze key
structural, legal and socio-cultural barriers that limit the effective enjoyment of women's rights,
including unequal access to education, employment, healthcare and political participation. The
research is based on a qualitative analysis of relevant international legal instruments, academic
literature and selected reports from international organizations. Special attention is given to the gap
between normative standards and their actual enforcement in practice. The results indicate that, despite
certain progress in specific areas, significant systemic inequalities persist, largely due to deeply rooted
social norms and weak institutional enforcement mechanisms. The paper concludes that stronger
institutional frameworks, improved legal enforcement, and targeted policy measures are necessary to
ensure the effective protection and full realization of women's rights as human rights.

Keywords: women's rights, human rights, devepoling countries, discrimination, international
law.
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ABSTRACT

This paper examines the impact of digital transformation on legal practice in Bosnia and
Herzegovina. It analyses how technological advances, including artificial intelligence (Al), digital case
management systems and online legal databases, affect the efficiency, accessibility and quality of legal
services. A qualitative methodology is applied, included interviews with legal professionals, analysis
of legal technology implementation and a review of relevant literature. The paper highlights the
benefits of digitalization, such as accelerated case management, improved communication with clients,
easier access to legal information and improved legal research capabilities, but also challenges such as
security risks, data protection, resistance to new technologies and the need for additional training.
Finally, recommendations areprovided for legal institutions and policymakers to ensure the effective
and ethical integration of digital tools into legal practice.

Keywords: digital transformation, e-justice, legal practice, Bosnia and Herzegovina, information
technologies.
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ABSTRACT

The use of artificial intelligence (AI) systems in the legal profession is accompanied by a
particular challenge. More than in other professions, legal practitioners should understand how Al
systems make decisions and critically assess the compliance of those decisions with fundamental
social values such as morality, justice, the rule of law, etc. This challenge raises complex
hermeneutical questions: how to mediate communication between human experience and computer-
based formal logic, how to translate human language embodied in legal norms into a numerical
language suitable for machine decision-making, and how to ensure that such decisions do not exceed
the limits set by societal values.

This paper proposes the use of algorithmic visualization of law through the application of
methods derived from Gestalt psychology as an effective means of communication equally
understandable to both humans and computers. Within an interdisciplinary approach that combines
methods from psychology and legal theory, the paper explains how Gestalt psychology can serve as a
useful tool in the visualization of law. Furthermore, it demonstrates how the algorithmic visualization
of law contributes to improved human communication and oversight of automated decision-making,
while also supporting legal practitioners in constructing more persuasive arguments, and legal theorists
and legislators in the logical structuring of legal norms.

Therefore, the integration of algorithmic visualization based on Gestalt psychology methods into
legal education may be considered a valuable preparation for future challenges arising from the
application of artificial intelligence in legal theory and practice.

Keywords: Gestalt psychology, visualization of law, algorithms, legal norms, legal
hermeneutics.
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ABSTRACT

This paper examines the unique legal nature of the U.S. federal law JASTA (Justice Against
Sponsors of Terrorism Act), focusing on its criminal law implications within civil litigation. While its
primary objective is to enable private tort claims against foreign states, the act fundamentally redefines
criminal liability standards through the doctrines of aiding and abetting terrorist acts. By analyzing
recent judicial precedents from 2025 and 2026, the research explores how U.S. courts interpret the
standard of ,,conscious and culpable participation®. Special attention is given to JASTA's conflict with
the core principles of public international law, primarily the doctrine of foreign sovereign immunity,
as well as the potential for reciprocal measures by other states, that could jeopardize the legal stability
of international relations.

Keywords: JASTA, terrorism, sovereign immunity, criminal liability, USA, international law.
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ABSTRACT

The history of China is inherently intertwined with the concept of secret societies, whose
criminal activities have significantly shaped the social and political climate of Chinese society. Their
direct involvement in rebellions and revolutions consequently threatened the security and stability of
both state structures and the general population. The earliest historical sources indicate the existence of
the White Lotus secret society in the 13th century, during the Yuan Dynasty, whose members were
Buddhist monks. According to some authors, they represent the genesis of modern Triads. Their
members were involved in numerous rebellions rooted in hardships brought about by drought,
unemployment, rising poverty, and corruption. Among the superstitious Chinese populace, these crises
signified that the ruler had lost the "Mandate of Heaven," which in turn necessitated a popular revolt.
From these uprisings emerged the Triads—secret societies that would over time evolve into the most
powerful criminal organizations in China, and subsequently, the world. On one hand, this paper will
examine the emergence of rebellions and revolutions that featured secret societies, specifically the
Triads, as key actors. On the other hand, it aims to present the chronology of the origin and
development of the Triads, as well as the means and methods implemented by the dynasties' political
leadership to eliminate this destructive phenomenon.

Keywords: Triads, White Lotus, Hongmen, Tiandihui, secret societies, criminal organizations,
revolutions, rebellions.
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ABSTRACT

The digitalization of social protection is increasingly presented as an instrument for improving
the efficiency, accessibility and transparency of public services. However, when access to social rights
becomes predominantly mediated by digital platforms, electronic procedures, databases and automated
forms of decision-making, new forms of exclusion may emerge. This paper analyzes technological
exclusion as a human rights issue within digitalized social protection systems. It focuses on the
position of users who lack digital skills, stable internet access, adequate devices, accessible digital
interfaces or institutional support in navigating digital procedures. Special attention is given to the
risks that digital transformation may create for older persons, persons with disabilities, people living in
poverty, rural populations and other socially vulnerable groups. The paper discusses the relationship
between administrative modernization and the effective realization of human rights, particularly the
principles of equality, non-discrimination, accessibility, privacy, transparency and the right to an
effective remedy. The central argument is that digitalization should not replace the substantive
accessibility of social protection, but should function as an additional and socially sensitive channel
for exercising rights. The paper concludes that digitalized social protection requires human rights
safeguards, non-digital alternatives and institutional mechanisms that prevent technological exclusion
from becoming a new form of social inequality.

Keywords: social protection, human rights, technological exclusion, digitalization, social rights.
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ABSTRACT

This paper analyzes the impact of artificial intelligence (AI) on the transformation of IT jobs in
the financial sector, with a particular focus on the phenomenon of deskilling and the reduced need for
routine tasks. The development of Al technologies has enabled the automation of numerous tasks that
traditionally required the involvement of helpdesk staff and junior programmers. As a result, changes
are occurring in the structure of employment and the competencies required.

The research is based on a survey conducted among employees in the financial sector, with the
aim of examining their perception of the impact of Al on job security and the level of required skills.
The results indicate that respondents recognize a reduced need for routine tasks, as well as an
increased reliance on Al tools in everyday work.

The paper highlights the need for continuous development of competencies and the adaptation of
educational and organizational strategies in order to mitigate the negative effects of deskilling.

Keywords: Artificial intelligence, deskilling, IT jobs, financial sector, automation.
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ABSTRACT

This study investigated the application of neural networks for detecting rectal tumor regions in
patients using computed tomography (CT) images. The study included 138 patients, while two CT
scans with a healthy rectum were included to balance the dataset, resulting in a total of 3566 images.
For each image, pixel values along the contour and within the rectal region were extracted, and tissue
mass density values were obtained using calibration curves. To account for variations in rectal volume,
statistical distribution functions of tissue density were used. The most relevant features were selected
using Mutual Information (MI) and Principal Component Analysis (PCA). These data were then used
to train different neural network architectures, including layer configurations such as n-2n—n—1 and n—
2n—4n—2n-n-1, where n represents the number of input features, which ranged from three to seven.
We trained the networks with batch sizes of 1, 11, 107, and 1069, and evaluated their performance
based on sensitivity and specificity.We observed the highest accuracy (~79%) with a 4-8-4-1
network, batch size 1069, and 4 PCA-selected features. The highest sensitivity (~85%) was achieved
with 6-12-24-12—-6-1 and 4-16-8—4—1 networks (batch size 1), using 6 PCA-selected features in the
first and 4 Ml-selected features in the second. We recorded the highest specificity (~80%) for the 48—
4—1 network with batch size 1069 and 4 PCA-selected features.

Keywords: neural networks, rectal tumor detection, computed tomography, feature selection,
Mutual Information, Principal Component Analysis.
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ABSTRACT

The aim of this study was to investigate the application of classical machine learning algorithms
for the detection of rectal tumors on computed tomography (CT) images of patients following
neoadjuvant chemoradiotherapy. The study included 138 patients, of whom 136 had a confirmed
tumor, while two subjects with a healthy rectum were included to balance the dataset. We extracted
CT slices in which a portion of the rectum was visualized, resulting in a dataset of 3566 images. Due
to variations in rectal volume, statistical distribution functions of tissue density along the contour and
within the interior of the segmented region were used as input features. The most relevant features
were selected using feature selection and dimensionality reduction methods, namely Mutual
Information (MI) and Principal Component Analysis (PCA), and used for training and testing multiple
machine learning algorithms. We used several machine learning algorithms: Logistic Regression (LR),
Linear Discriminant Analysis (LDA), Support Vector Machines (SVM), Classification and Regression
Trees (CART), Naive Bayes (NB), k-Nearest Neighbors (KNN), and Random Forest (RF). We trained
all models on the same feature sets, and evaluated their performance using sensitivity and specificity,
which are crucial in medical diagnostics. We achieved the highest accuracy (~80%) using RF models
trained on six and seven features selected by MI. We obtained the highest sensitivity (~85%) with RF
and NB models using seven features. We observed that specificity was highest for the LDA model
with three features and the RF model with seven features (~80%).

Keywords: rectal tumor detection, computed tomography, machine learning, feature selection.
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ABSTRACT

The development of generative artificial intelligence and its multimodal capabilities—
particularly in the domain of producing realistic video content and synthesized speech—constitutes
one of the most significant contemporary threats to effective crisis communication. This paper
examines the ways in which Al-generated video and audio content function as vectors of
disinformation in the context of natural disasters and crisis situations, and analyzes the mechanisms of
their algorithmic dissemination across platforms such as TikTok, YouTube, Instagram, and X
(Twitter). Adopting a theoretical-analytical approach, and combining a review of relevant academic
literature, reports by international organizations, and case studies—including Hurricane Melisa and the
associated Al-generated viral content—the paper maps the key risks this phenomenon poses to crisis
management. Particular attention is devoted to the psychological mechanisms that render Al-generated
visual and auditory content especially persuasive under conditions of heightened anxiety, as well as to
institutional and technological responses to these threats. These include synthetic media detection
tools, regulatory frameworks such as the EU Al Act and the Digital Services Act, and the C2PA
initiative for digital media authenticity verification.

The paper concludes that there is no single technical solution capable of effectively suppressing
the spread of Al-generated disinformation in real time, and that a comprehensive approach is
required—one that integrates technological tools, regulatory measures, proactive institutional
communication, and investment in public digital literacy.

Keywords: generative artificial intelligence, deepfake, crisis communication,

disinformation, crisis management
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ABSTRACT

This paper examines the development and application of integrated circuits for wireless
communication in IoT networks, with a particular focus on their role in the design and implementation
of practical low-power systems. The theoretical part of the paper addresses the fundamental concepts
of IoT architecture, the principles of wireless communication, and the role of integrated
communication circuits in device connectivity, data acquisition, and remote system control. Special
attention is devoted to the analysis of the characteristics of low-power microcontrollers and
communication modules, as well as their application in smart infrastructure solutions.

The practical part of the paper includes the design and implementation of a toll-gate system
prototype based on the Arduino UNO R3 platform, representing an example of an IoT device with
wireless user identification. The system uses an RFID integrated circuit for contactless communication
and authentication, a servo motor for mechanical barrier control, and an LCD display for user
interaction. Before the physical prototype was implemented, a system simulation was developed in the
Tinkercad environment, enabling verification of the operating logic, sequence of actions, and system
behaviour under controlled conditions.

Based on the simulation, a physical prototype was developed, confirming the correctness of
communication between the integrated circuits, as well as the functionality of the system under real
operating conditions. The obtained results show that it is possible to implement a reliable and energy-
efficient IoT system using simple and widely available integrated circuits. The paper emphasizes the
importance of integrating hardware and software components in the development of IoT solutions and
indicates the potential application of such systems in smart traffic and automated infrastructure.

Keywords: Internet of Things, low-power integrated circuits, System-on-Chip, duty cycling,
energy efficiency.
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ABSTRACT

The relationship between formal regulatory harmonization and actual cyber resilience in Bosnia
and Herzegovina is examined within the context of the contemporary regulatory model of the
European Union. Through the GDPR and NIS2, the EU has established a cyber risk management
system based on risk assessment, incident reporting obligations, supervision, and managerial
accountability. This framework is further developed through sectoral and horizontal acts such as
DORA, the CER Directive, the Cybersecurity Act, and the Cyber Resilience Act. In 2025, Bosnia and
Herzegovina adopted a new Law on Personal Data Protection, marking a significant step toward
alignment with European standards and the normative modernization of the domestic regulatory
framework. However, normative modernization alone does not guarantee a higher level of cyber
resilience. The complex constitutional structure, fragmentation of competences, the absence of a
unified cybersecurity framework, and uneven institutional capacities create an implementation gap
between prescribed obligations and their actual enforcement. The analysis shows that resilience
depends on effective coordination, professionally and technically capable supervision, operational
CERT/CSIRT capacities, a standardized incident reporting system, and the clear integration of cyber
risk into organizational governance structures. Without institutional strengthening, functional inter-
institutional cooperation, and consistent enforcement of regulations, harmonization remains largely
formal, while actual cyber resilience remains limited, partial, and unevenly developed.

Keywords: cybersecurity, regulatory fragmentation, GDPR, NIS2, Bosnia and Herzegovina,
Personal Data Protection Agency (AZLP), CERT/CSIRT, risk management.
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ABSTRACT

Scoliosis affects 2—3% of the population, and manual measurement using the Cobb angle — the
gold standard since 1948 — is subject to interobserver variability and too slow for use in large-scale
screening programs.

This paper presents a systematic review of the application of deep neural networks (DNNs) in
scoliosis detection and analysis through an examination of relevant literature published between 2015
and 2024 from the PubMed, IEEE Xplore, Scopus, and Web of Science databases. Various
architectures were considered — ranging from classical convolutional neural networks and encoder—
decoder models to Transformer and hybrid CNN-Transformer approaches — together with key
datasets, evaluation metrics, and open challenges in the field.

Technical progress is both visible and measurable: recent literature reports that hybrid CNN—
Transformer models achieve Cobb angle estimation errors approaching the level of disagreement
between two experienced radiologists. Nevertheless, most published models have been tested
exclusively on data from their institution of origin, raising a serious concern regarding external
validity — it remains unclear whether these models would perform equally well in another hospital,
using different imaging equipment and involving different patient populations. This remains one of the
key open questions in the field and a major direction for future research.

Keywords: deep learning, convolutional neural networks, scoliosis, Cobb angle, medical image
analysis, literature review.
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ABSTRACT

This paper considers automata as models of systems used for information processing and
computational execution. Special attention is devoted to the coalgebraic approach and the category of
matrices as modern methods for the formal description of dynamic and state-based systems. By
viewing automata as coalgebras, it becomes possible to model system behavior through sets of states
and transitions while emphasizing behavioral equivalence. On the other hand, the category of matrices
provides a natural algebraic framework for representing transitions, relations, and weights between
states. The combination of these approaches establishes a unified theoretical model suitable for the
analysis of finite, probabilistic, and weighted automata, as well as for applications in formal
verification, communication protocols, and programming language theory. The results indicate that the
coalgebraic interpretation within the category of matrices enables a deeper understanding of the
structure and behavior of computational systems, thereby connecting automata theory with modern
developments in computer science.

Keywords: Automaton, coalgebra, category of matrices.
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ABSTRACT

The paper presents an insight into the mathematical basis of fuzzy linguistic modeling and
discusses the sensitivity of fuzzy rule-based systems with respect to membership function parameters,
rule structure, and inference mechanisms. Examples with different inference models are analyzed and
compared in order to illustrate their influence on the behavior and performance of fuzzy systems.
Particular attention is devoted to the effects of parameter variations on system stability, robustness,
accuracy, and interpretability. The study highlights the importance of sensitivity analysis in the design
of reliable fuzzy controllers.

Keywords: Fuzzy logic, linguistic variable, inference, controller.

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H 59


mailto:nada.damljanovic@ftn.kg.ac.rs
mailto:vucelja.lekic@ftn.kg.ac.rs
mailto:katarina.tasic@ftn.kg.ac.rs
mailto:mladen.janjic@ftn.kg.ac.rs

XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H



XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

ENGINEERING, TECHNOLOGY AND MATERIALS
INZENJERSTVO, TEHNOLOGIJE I MATERIJALI

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H 60



XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H



XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

PHYSICOCHEMICAL AND SENSORY CHARACTERIZATION OF HONEY
AND ITS ADULTERANTS

.ok . ., . .y .y .7
Ana Velemir , Snjezana Mandi¢, Danica Savanovi¢, Aleksandar Savi¢, Predrag Jankovi¢

University of Banja Luka, Faculty of Technology, Bulevar S.Stepanovi¢ 73, Banja Luka, Republic of
Srpska, Bosnia and Herzegovina, ana.velemir@tf.unibl.org

ABSTRACT

The honey market in Bosnia and Herzegovina faces significant challenges regarding product
authenticity and quality control. The lack of a well-regulated inspection system, combined with limited
consumer awareness, creates favorable conditions for the distribution of adulterated products. This
study examined 25 samples in total: 10 honey samples within their declared shelf life, 7 samples older
than three years, 3 commercially available samples suspected of adulteration, and 5 laboratory-
prepared adulterants consisting of inverted sugar syrups with varying proportions of honey and tartaric
acid. Physicochemical analysis included determination of sugar content, ash content, water content,
total acidity, hydroxymethylfurfural (HMF) concentration, and electrical conductivity, conducted in
accordance with applicable regulations. Sensory evaluation was performed using descriptive testing
methods by trained assessors. Only four of the ten samples within shelf life were in accordance with
all chemical parameters, while the remaining six exhibited elevated HMF values, excessive moisture,
or increased acidity. All samples older than three years showed markedly elevated HMF content (174—
1478 mg/kg). Two of the three suspected commercial samples were confirmed as adulterated by
chemical analysis, and none passed sensory evaluation. All laboratory adulterants failed chemical
testing, while sensory evaluation identified them as adulterated in only 55% of cases. Overall, two-
thirds of declared honey samples were sensorily accepted, while fewer than half were chemically
correct. The findings demonstrate that current prescribed analytical methods are insufficient to
guarantee honey authenticity, and the introduction of additional detection methods along with stricter
market surveillance is strongly recommended.

Keywords: honey, adulteration, quality control, physicochemical analysis, sensory evaluation.
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ABSTRACT

Meat quality is largely determined by post mortem biochemical processes, particularly the rate
and extent of pH decrease resulting from glycogen conversion to lactic acid. The intensity of these
changes depends on the animal's genetic background, pre-slaughter conditions, and the technology
applied during slaughter and chilling. This study investigated the effect of conventional chilling on pH
value and temperature changes in the Semimembranosus muscle of 15 randomly selected pork carcass
halves, measured at 30 minutes, and 1, 2, 4, 24, 48, and 72 hours post mortem. Measuring of pH and
temperature were recorded using a portable pH meter equipped with a calibrated glass insertion
electrode. Results showed that, at 30 minutes post mortem, pH value was 6.33 with a muscle
temperature of 29.74°C. A progressive decrease in pH was observed at all time points, reaching a
mean of 5.61 24 hours post mortem, with temperatures dropping by an average of 4.15 °C. After 48
hours, pH value was 5.98, and after 72 hours, the mean pH stabilized at 5.54. The study confirmed that
under conventional chilling, the required internal temperature of 7°C in the ham is reached 24 hours
post mortem, which consequently extends the overall pork production process. The results support the
conclusion that pH measurement post mortem represents a reliable method for meat quality
classification and selection for further processing or sale.

Keywords: Semimembranosus muscle, post mortem changes, pH values, temperature,
conventional chilling.
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ABSTRACT

The aim of this study was to evaluate the sensory quality and acceptability of fresh cheese
enriched with turmeric (Curcuma longa L.) and curry (a spice mixture containing turmeric). The
cheese was produced by heat-acid coagulation of cow’s milk at 85°C with the addition of 0.3% citric
acid. Five samples were analyzed: a control sample and four experimental samples with the addition of
turmeric and curry at concentrations of 0.5% and 1.0%. Sensory analysis was performed using a
descriptive method, where appearance, colour, odour, flavour, and consistency were evaluated using a
1-5 scale. The results showed that samples with 0.5% turmeric achieved the highest scores among the
experimental samples, maintaining a pleasant texture along with a mild, characteristic flavour and
acceptable appearance. In contrast, higher concentrations (1.0% turmeric and 1.0% curry) received
lower scores due to overly intense colour and flavour. Curry-enriched samples showed slightly softer
consistency, with the 1.0% curry sample receiving the lowest overall sensory score. The sensory
colour evaluation indicated that the yellow colour of the sample with 1.0% turmeric was too intense
and could negatively affect acceptability. Based on the obtained results, it can be concluded that the
addition of turmeric at moderate concentrations (0.5%) is sensorially acceptable, contributing to
product distinctiveness without compromising texture. For curry-containing samples, due to their
pronounced impact on odour, flavour intensity, and consistency, concentrations below 0.5% are
recommended.

Keywords: sensory analysis, turmeric, curry, fresh cheese.
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ABSTRACT

Janj cheese is a traditional dairy product produced from raw cow’s milk in the mountainous Janj
region of Bosnia and Herzegovina, where cattle are mainly fed on natural mountain pastures. This
study investigated the effect of adding selected plant additives (oregano, basil, parsley, rosemary, and
chives) at a concentration of 0.50% on the fatty acid composition of Janj cheese. Six cheese samples
were produced, including one control sample without additives and five experimental samples with
plant additions. Fatty acid composition was determined by gas chromatography with flame ionization
detection (GC—FID), and data were analyzed using one-way ANOVA at p<0.05. The results showed
that saturated fatty acids (SFA) were dominant in all samples (59.44-61.48%), with palmitic (C16:0),
stearic (C18:0), and myristic acid (C14:0) as the most abundant. Monounsaturated fatty acids (MUFA)
ranged from 33.39% to 34.86%, with oleic acid (C18:1) as the major component. Polyunsaturated fatty
acids (PUFA) ranged from 4.81% to 6.52%, with linoleic (C18:2) and a-linolenic acid (C18:3 n3) as
the major components. a-Linolenic acid was markedly higher in most treated samples compared to the
control, indicating a potential nutritional benefit of plant enrichment. Lipid quality indices
(atherogenic index (Al), thrombogenic index (TI), h/H ratio, and desirable fatty acids (DFA)) showed
slight modifications in treated samples, indicating subtle changes in lipid nutritional quality. These
findings suggest that the addition of plant additives at 0.50% can slightly modify the fatty acid profile
of Janj cheese, particularly contributing to an increase in the n-3 PUFA fraction.

Keywords: Janj cheese, plant additives, fatty acids, lipid quality indices.
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ABSTRACT

The aim of this study was to investigate the effects of application rosemary essential oil in the
antifungal protection of phyllo pastry made from type 500 wheat flour and phyllo pastry with the
addition of 10% whole wheat flour.

The phyllo pastry were stored and examined at intervals of 0, 5, 7, 14 and 21 days at a
temperature of 8°C. The examinations included mycological analyses to determine the total mold
count and the identification of isolated species.

The mycopopulation of the samples of phyllo pastry made from type 500 wheat flour and those
with the addition of 10% whole wheat flour, without the addition of essential oil, was classified into 3
genera and 4 species: P. aurantiogriseum, P. expansum, A. candidus and C. cladosporioides,

When rosemary essential oil was applied at concentrations of 2.13%, it exhibited the best
antifungal effects on the examined phyllo pastry made from type 500 wheat flour during 7 days of
storage. The greatest differences in the total mold count of the phyllo pastry compared to the control
samples were observed, being 1.5 log cfu/g. When rosemary essential oil was applied at concentrations
of 2.13%, it exhibited the best antifungal effects on the examined phyllo pastry with the addition of
10% whole wheat flour during 14 days of storage. The greatest differences in the total mold count of
the phyllo pastry compared to the control samples were observed, being 1.1 log cfu/g.

These studies represent the base for further research on the effects of essential oils on other
bakery products using different concentrations, combinations of essential oils, as well as combinations
of essential oils with various packaging conditions.

Keywords: molds, rosemary essential oil, antifungal protection, phyllo pastry.
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ABSTRACT

Cold pressing of oilseeds such as poppy, pumpkin, and sesame yields high-quality edible oils and
generates nutritionally rich oilseed cakes that retain a certain proportion of residual oil. This study
aimed to quantify the residual oil content in cold-pressed poppy, sesame, and pumpkin seed cakes and
to evaluate the effect of its complete removal by Soxhlet extraction on their antioxidant capacity. The
results showed that the highest proportion of residual oil remained in pumpkin seed cake, while the
lowest was found in sesame cake. In terms of antioxidant properties, poppy seed cake exhibited the
highest antioxidant capacity, whereas sesame cake showed the lowest. Following Soxhlet defatting,
antioxidant capacity increased in all samples. The most pronounced enhancement was recorded in
poppy seed cake, while the smallest increase was observed in pumpkin seed cake. These findings
indicate that the removal of residual oil contributes to an improvement in antioxidant capacity;
however, this effect is not directly proportional to the amount of oil removed. Although pumpkin seed
cake contained the highest residual oil content and underwent the greatest degree of oil extraction, it
exhibited the least change in antioxidant activity. This suggests that factors other than residual oil
content, such as the composition of phenolic compounds, play a significant role in determining the
antioxidant potential of defatted oilseed cakes. Overall, Soxhlet defatting can be considered a useful
step in enhancing the functional properties of oilseed cakes, supporting their potential application as
value-added ingredients in food and nutraceutical formulations.

Keywords: pumpkin seed, sesame, poppy seed, DPPH, ABTS.
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ABSTRACT

Encapsulating probiotics within hydrogels is a promising approach to enhancing their protection
and stability. Mechanical properties and structural integrity of hydrogels play a crucial role in
maintaining carrier functionality during processing and application. In this study, the mechanical
properties of hydrogels based on flaxseed cake, alginate, and pectin were investigated, together with
the effect of fermentation on their strength. Probiotics were immobilized by the extrusion technique,
producing seven types of spherical particles (alginate-pectin, alginate-pectin-flaxseed, alginate-
flaxseed, different ratios, and alginate-flaxseed mucilage different ratios) with an average diameter of
approximately 2.8 mm. Results showed that the addition of pectin to alginate improved the mechanical
properties of hydrogels more than the addition of flaxseed cake or flaxseed mucilage, while the
optimal composition was achieved with a flaxseed mucilage to alginate ratio of 35:100. Increasing
alginate concentration in flaxseed mucilage reduced hydrogel firmness from 0.525 to 0.120 N.
Fermentation affected particle strength differently depending on hydrogel composition, indicating a
strong influence of fermentation on hydrogel structure and intermolecular interactions among
components. Fermentation caused a pronounced weakening of alginate-pectin hydrogel from 0.622 to
0.229 N (63% reduction in firmness), indicating substantial disruption of its gel network, while
alginate-flaxseed showed improved structural integrity after fermentation from 0.279 to 0.470 N,
suggesting greater matrix tolerance or even reinforcement under fermentation conditions. These
findings highlight the importance of formulation design and fermentation in tailoring hydrogel
properties for probiotic immobilization and suggest significant potential for developing stable,
functional delivery systems.

Keywords: encapsulation, alginate, pectin, probiotic, flaxseed cake.
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ABSTRACT

Amygdalin, a cyanogenic glycoside predominantly found in the seeds of stone fruits such as
plums, apricots, and peaches, has long been recognized for its potential antitumor properties. The
biological activity of amygdalin is attributed to the selective release of hydrocyanic acid, which
exhibits cytotoxicity toward cancer cells. Given that extraction efficiency is highly dependent on
process parameters, developing optimized methods for amygdalin recovery remains a significant
challenge. This study investigates the efficacy of lactic acid as a solvent, combined with ultrasound-
assisted extraction (UAE), for recovering amygdalin from waste plum kernels. The performance of
UAE (180 W, 40 kHz) was compared against conventional extraction (magnetic stirring, 500 rpm).
Both methods were conducted at a kernel-to-solvent ratio of 1:15 w/v, a temperature of 30 °C, and a
duration of 30 min. Furthermore, the efficiency of lactic acid was benchmarked against ethanol.
Results showed that amygdalin yields using lactic acid reached 40.6% via UAE and 32.8% via
conventional extraction. In stark contrast, ethanol yields were significantly lower, reaching only 0.8%
and 0.07% for UAE and conventional extraction, respectively. These findings demonstrate that lactic
acid is a highly effective and promising green solvent for amygdalin extraction, particularly when
integrated with process intensification techniques such as ultrasound.

Keywords: amygdalin, lactic acid, plum kernels, ultrasonic extraction.
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ABSTRACT

Plum kemel oil (PKO) is a promising feedstock for biodiesel production as it is obtained from
plum kernels that are a significant by-product of the fruit processing industry. The kernels contain a
high oil content (up to 46.9%) with a favorable fatty acid profile dominated by oleic acid (over 70%).
This study investigates the effect of the deep eutectic solvent (DES) triethanolamine:menthol (TEA:M,
1:2 mol/mol) on the reaction rate of PKO methanolysis and the resulting biodiesel properties. The
reaction was catalyzed by 35CaO/CFA-Z (35% CaO supported on coal fly ash-derived zeolite). The
oil was recovered using a screw press with an 8 mm nozzle. Methanolysis was conducted at 60 °C,
with a 6:1 methanol-to-oil molar ratio, and 9% catalyst and 5% DES (by oil mass). The addition of
TEA:M significantly accelerated the process, achieving a fatty acid methyl ester (FAME) content of
98.4% within 75 min, compared to a mere 7.7% without the DES. The resulting biodiesel exhibited a
density of 867 kg/m?, kinematic viscosity of 3.92 mm?/s, acid number of 0.33 mg KOH/g, iodine value
of 99.3 g 1,/100 g, and water content of 255 mg/kg. The FAME, mono- (MAG), di-(DAG), and
triacylglycerol (TAG) contents were 98.25%, 0%, 0.20%, and 0.11%, respectively. All properties
complied with the EN 14214 standard and were comparable to biodiesel produced without DES.
Consequently, TEA:M is recommended as an effective additive to accelerate PKO methanolysis
without compromising fuel quality.

Keywords: biodiesel, deep eutectic solvent, methanolysis, physicochemical properties, plum
kernel oil.
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ABSTRACT

Pectin is widely studied due to its favorable physicochemical properties, biocompatibility, and
non-toxic nature. Methylation of pectin represents a natural structural modification occurring within
plant cell walls and is considered part of the defense mechanism against microbial pathogens.

In this study, molecular docking analysis was performed to evaluate whether the degree of
methylation influences the predicted antimicrobial activity of pectin derivatives. Four model
compounds consisting of three a-1,4-linked D-galacturonic acid units were investigated: non-
methylated, mono-methylated, di-methylated and fully methylated derivatives. The negatively charged
derivatives (pKa = 3.5) differ in the number of esterified carboxyl groups, while the fully methylated
compound is neutral due to complete esterification. Prior to docking, all structures were optimized at
the ®B97XD/def2-TZVP level of theory. Docking simulations were carried out against selected
microbial protein targets, including Salmonella Typhi TtsA, Pseudomonas aeruginosa Earp,
Streptococcus mutans MetE, and Staphylococcus aureus Cas9. The analysis focused on predicted
binding modes, interaction patterns, and the potential influence of methylation on ligand—protein
recognition. The results suggest that variations in methylation do not significantly alter binding site
preference or predicted binding affinity among the investigated derivatives. Notably, the fully
methylated derivative exhibited distinct binding behavior in the case of Streptococcus mutans MetE.

Keywords: pectin; methylation; antimicrobial activity; molecular docking.
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ABSTRACT

Hydraulic fluids are essential for power transmission, lubrication, cooling and corrosion
protection in modern mechanical systems. Although petroleum-based hydraulic oils are still widely
used, their flammability, limited thermal stability, environmental persistence and dependence on
complex additive packages motivate the search for safer and more sustainable alternatives. lonic
liquids represent a promising class of next-generation functional fluids due to their negligible vapor
pressure, high thermal stability, tunable structure and excellent lubrication potential.

This contribution discusses the role and perspectives of ionic liquids as advanced hydraulic
fluids, with emphasis on the relationship between molecular structure, physicochemical properties and
practical performance. Particular attention is given to ionic-liquid—water systems and protic ionic
liquids that can be prepared by simple acid—base neutralization directly in aqueous media. Such
formulations may combine the favorable heat-transfer properties of water with the lubricating, anti-
wear and anticorrosive effects of ionic species.

The main advantages of ionic liquids include reduced volatility and flammability, improved
lubricity, adjustable viscosity, low compressibility and potential formation of protective interfacial
layers on metal surfaces. Selected formulations may also improve thermal management through higher
heat capacity and thermal conductivity than conventional mineral oils. However, challenges related to
production cost, viscosity optimization, biodegradability, toxicity and compatibility with seals and
metals still limit their wider application.

Overall, ionic liquids should be considered not only as alternative solvents, but as programmable
engineering fluids with significant potential for the development of safer, more efficient and more
sustainable hydraulic systems.

Keywords: ionic liquids, hydraulic fluids, green solvents, tribology, sustainable engineering
fluids.
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ABSTRACT

Native starch exhibits significant limitations in its application in the chemical, food, and
pharmaceutical industries due to unfavourable properties such as low solubility, retrogradation,
syneresis, thermal degradation, and high viscosity after gelatinization. To improve its functional
properties and broaden its range of applications, native starch requires modification. There are
numerous methods of modification, most often classified into three categories: physical, chemical, and
enzymatic. Chemical modification techniques enable a wide range of functionalization without
degrading the polymer chain. Cationization, as a type of chemical modification, is considered one of
the most effective methods for improving starch properties. It enhances swelling power and solubility,
increases water absorption capacity, improves emulsion stability, resistance to syneresis, and stability
at high pH values, while reducing retrogradation tendency and gelatinization temperature. This study
investigates the effect of starch cationization on swelling power (g/g), water absorption capacity (g/g),
and solubility (%) of modified starch compared to native starch. The results show that even at a very
low degree of cationization, these properties determined at room temperature can be improved. The
swelling power of cationic starch synthesized at a temperature of 50 °C for 2.5 h can be increased up
to 16.5 times, and the water absorption capacity about 25.5 times. Solubility also changes
significantly. After modification, about one quarter of the starch mass became water-soluble, whereas
the native starch before modification contained only 1.66% of water-soluble components.

Keywords: native starch, cationization, swelling power, water absorption, solubility.
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ABSTRACT

Wastewaters represent one of the biggest problems today as they contain many pollutants, some
of which are well-known pollutants, while there are also those whose impact on human health and the
ecosystem has not been fully investigated. There are many persistent pollutants that cannot be
removed by conventional wastewater treatment technologies, which causes great concern regarding
their impact on human health. For this reason, the study, development and implementation of
advanced technologies in wastewater treatment are of great importance. In recent years, new advanced
oxidation processes based on electrochemical technology - electrochemical advanced oxidation
processes (EAOPs), have been developed for the treatment of persistent pollutants. EAOPs are known
not only as very efficient technologies but also as large consumers of electricity. In this research
EAOP were used for the treatment of textile dye wastewater. In order to eliminate their biggest
drawback, instead of being powered by the distribution network, the electrochemical reactor was
powered by solar panel. A battery was used to store the energy obtained from the solar panel to ensure
continuous operation and avoid energy fluctuations. The key parameters that affect the efficiency of
the process, the economic feasibility and the potential for real-scale application were examined.

Keywords: green energy, EAOPs, electrooxidation, dye removal.
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ABSTRACT

In the paper, the properties of paper intended for baking food were tested, with the aim of
evaluating its functionality and quality in practical application. Five commercially available samples
from the market of Bosnia and Herzegovina were analyzed. The tests included basic physical-chemical
and mechanical parameters as well as functional properties such as absorption power and thermal
stability. FTIR spectroscopy was used to identify the type of coating on the paper. The results of these
expressions showed significant differences among the tested samples. Samples with higher silicon
content showed lower absorption power and better resistance to fat penetration, which was also
confirmed by practical baking tests. On the other hand, the mechanical properties were not directly
proportional to the coating content, which indicates the influence of the quality of the underlying
cellulosic structure. Thermal tests showed the stability of all samples up to 220 °C, while material
degradation occurs at higher temperatures. The quality and quantity of the silicone coating play a key
role in the functionality of greaseproof paper, especially in terms of the ease of separation of sweet and
savory dough and resistance to grease, while the overall mechanical properties also depend on the
characteristics of the base paper.

Keywords: baking paper, silicone coating, FTIR spectroscopy, thermal stability, physical-
mechanical properties
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ABSTRACT

The goal of occupational safety is to protect employees from unfavorable working conditions in
the working environment, i.e. from the consequences of the realization of the present dangers and
harmfulness in the working environment, which are manifested in the form of injuries at work and
occupational diseases. This is achieved by designing preventive measures for occupational safety in
order to reduce to the smallest possible measure the risks for safety and health at work and by
designing corrective measures for protection after the realization of incident situations. The choice and
effectiveness of designing corrective measures in the field of occupational safety depends on the way
of investigating incident situations and determining the cause, i.e. factors that led to the realization of
such events.

This paper presents the research conducted in business entities of the region on the perception of
the need to investigate incidents in the field of occupational safety, operational procedures for
investigating such events, as well as possible consequences for the business system. Also, the factors
that are the most common causes of incident events in the field of occupational safety were identified
in order to improve the investigation procedures of these incidents through the design of corrective
measures.

The improvement of the occupational safety system in the business system should go in the
direction of building an adequate information system that will enable the monitoring of all relevant
factors important for the occupational safety system. This approach should ensure a more efficient
investigation of incidents in the field of occupational safety, identification of the causes of their
occurrence, and the design of preventive and corrective measures. In conditions of accelerated
development and use of information technologies and artificial intelligence in many areas, they also
find their place in the field of occupational safety. The implementation of these technologies in
occupational safety systems should contribute to the implementation and development of sustainable
occupational safety systems, and within them new modalities of investigation of incident situations.

Keywords: occupational safety, incident situation, investigation.
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ABSTRACT

Blasting represents a fundamental technological operation in the surface exploitation of mineral
resources, however, it also generates dynamic loads that can effect on the stability of bench slopes.
During mass blasting operations in open pit mines, seismic vibrations are generated, leading to
damage in the rock mass and the formation of secondary fractures that propagate into the depth of the
rock massif. This process disturbs the equilibrium state of the rock mass and consequently affects the
bench slopes. This paper analyzes the seismic effects of explosive blasting and their influence on the
geomechanical stability of slopes in an open pit mines.

Keywords: blasting, seismic effects, seismic waves, slope stability, open pit mines.
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ABSTRACT

Ensuring a reliable and sustainable energy supply represents one of the most critical
environmental, economic and societal challenges of the 21 century. Despite the accelerated transition
to renewable energy sources, fossil fuels- especially coal are expected to remain a significant energy
component in the foreseeable future. Researches indicates a continued increase in coal demand,
underscoring the necessity for more efficient, economically viable, and environmentally acceptable
utilization technologies. Underground coal gasification has emerged as a promising in situ technology
that enables the exploitation of deep, thin, or otherwise uneconomic coal seams that are not accessible
through conventional mining technologies. A lot of researches point to the potential advantages of
UCG over traditional coal mining technologies, including higher recovery rates, reduced land
degradation, improved economic performance, and potentially lower greenhouse gas emissions,
especially when it is integrated with carbon capture and storage (CCS) technologies. This paper
provides a comprehensive overview of the current state of UCG development globally, where we can
critically analyze the technological maturity, its economic viability and environmental implications.

Keywords: underground coal gasification, clean coal technology, CCS, ecology, coal.
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ABSTRACT

This paper presents a novel and computationally efficient algorithm for improving the accuracy
of phasor estimation in the presence of a decaying DC (DDC) component in fault current signals of
transmission lines. In digital protective relays, the Discrete Fourier Transform (DFT) is widely
employed for estimating the fundamental frequency phasor. However, the presence of a DDC
component—typically introduced due to asymmetrical fault conditions and system inductance—can
significantly degrade estimation accuracy, leading to errors in both magnitude and phase. The
proposed algorithm mitigates the adverse effects of the DDC component by introducing a two-step
correction procedure. In the first step, the fault current samples are cumulatively summed over a one-
period data window, which is then shifted sample-by-sample across the signal to generate a sequence
of aggregated values. In the second step, a logarithmic transformation is applied to these values to
estimate the parameters of the DDC component analytically. The method requires only N+4 samples,
where N corresponds to one fundamental period, making it suitable for real-time implementation in
protective relays with limited computational resources. Unlike conventional filtering or compensation
techniques, the proposed approach enables direct analytical extraction of DDC parameters without
iterative procedures. The algorithm has been validated using computer-generated fault signals,
demonstrating strong robustness against measurement noise and higher-order harmonics. These
characteristics make the method particularly attractive for high-speed and reliable protection schemes
in modern power systems.

Keywords: Phasor estimation, fault current, Discrete Fourier Transform (DFT), decaying DC
component (DDC), logarithmic transformation, protective relays.
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ABSTRACT

Arbutus unedo L. is a Mediterranean species rich in bioactive polyphenols, including gallic acid,
catechin, quercetin, and arbutin, which exhibit pronounced inhibitory activity toward a-glucosidase
and a-amylase, often exceeding that of the standard antidiabetic drug Acarbose. However, the practical
valorization of phytotherapeutic formulations based on 4. unedo is limited by the thermal lability of its
polyphenolic constituents, affecting stability during drying, extraction, formulation, and storage.

In this work, the thermal behavior of 4. unedo fruit was investigated by thermogravimetric
analysis (TGA) under inert and oxidative atmospheres at multiple heating rates. The kinetics of
thermal and thermo-oxidative degradation were evaluated using four complementary isoconversion
methods: Kissinger—Akahira—Sunose (KAS), Ozawa—Flynn—Wall (OFW), Starink, and Kissinger,
through activation energies as a function of conversion. The variation of activation energy revealed
distinct degradation phases, attributed to moisture and volatile loss, degradation of phenolic and sugar
constituents, and carbonization reactions. The agreement among the four methods confirms the
reliability of the obtained kinetic parameters, while comparison between inert and oxidative regimes
highlights the role of oxygen in accelerating polyphenol degradation.

In parallel, molecular docking of the major polyphenols of A. unedo, previously characterized by
UPLC-MS, was performed with the crystal structures of a-glucosidase and a-amylase, and binding
affinities were compared with that of Acarbose. The integration of experimentally determined thermal
stability with computationally predicted enzyme affinity enables ranking of polyphenols according to
both criteria, providing a rational basis for selecting candidates for stable phytotherapeutic
formulations based on 4. unedo.

Keywords: Thermal kinetics, molecular docking, antidiabetic, thermogravimetry.
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ABSTRACT

This study investigates the influence of gamma irradiation on the thermal properties of
polyolefins and polymer blends, aimed at improving polyolefin waste recycling. In addition to binary
blends of isotactic polypropylene (iPP) and low-density polyethylene (LDPE), several commercial
polymer samples were analyzed, including neat LDPE, neat iPP, iPP containing the antioxidant
additive Irganox, red-colored iPP, and black-colored high-density polyethylene (HDPE). The study
also aimed to evaluate the influence of pigments and additives on radiation-induced changes in
thermal behavior of analysed materials. The investigated iPP/LDPE blends with different
compositions and commercial polymers were exposed to gamma radiation using a ®Co source at room
temperature in air. All samples were irradiated at absorbed doses of 50, 100, and 150 kGy.
Thermogravimetric analysis (TG), differential thermal analysis (DTA), and differential scanning
calorimetry (DSC) were used to evaluate radiation-induced changes regarding thermal stability and
phase transition behavior. The investigated parameters included melting temperature (Tm),
crystallization temperature (Tc), heat capacity (Cp), melting enthalpy (Hm), and degree of
crystallinity. DSC results showed a general trend of decreasing melting temperature and heat capacity
with increasing radiation dose across the investigated polyolefin systems. These changes are
associated with competing mechanisms of polymer crosslinking and macromolecular degradation
caused by radiation-induced free radical formation within crystalline and amorphous regions of the
polymer structure. The obtained results contribute to a better understanding of the thermal behavior of
irradiated polyolefin materials and demonstrate the importance of radiation dose optimization for
advanced recycling and modification of polymer-based packaging materials.

Keywords: Gamma irradiation, polyolefin blends, polymer degradation, thermal stability, iPP,
LDPE.
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ABSTRACT

MARPOL recognises various types of marine pollution, including oil, garbage, sewage, and
greenhouse gases pollutions. Garbage-sourced microplastics (MP), due to their small size and high
resistance coupled with their chronic biological effects, pose a serious omnipresent environmental
threat. This paper's research was motivated by the lack of methodology innovations in the field of sea
environment monitoring and sampling of MPs.

Traditionally, microplastic sampling was conducted using big manta-ray nets, requiring
deployment from motor-propelled vessels. Driving the question of possible usage of manta-ray net in
combination with unmanned vehicles for a more economical, eco-friendly, flexible and precise
approach. The innovative contribution of this research is highlighted through the design of a mini
manta-ray net, successfully integrated on Remotely Operated Underwater Vehicles (ROV). Mini
manta-ray was constructed in accordance with all relevant technical specifications using a special 300
micron net. First, the prototype was constructed for preliminary testing of structural integrity and
stability. Based on experience and the results of preliminary prototype testing, the construction of the
final product was used for our first MP sampling using an ROV. Sample of 1.5 liters of seawater
obtained from the filtration of 5000 liters of seawater was then sent for laboratory analysis to evaluate
system functionality under realistic operational conditions.

Practical testing confirmed stable and functional operational integration of mini manta-ray with
ROV. From good water worthiness to positive results from laboratory analysis, indicating reliable
sampling performance. The results show realistic functionality and potential for further improvements
and optimization of the sampling of microplastics by ROV.

Keywords: Microplastics (MP), Innovative, Mini manta-ray net, Remotely Operated Underwater
Vehicles (ROV).
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ABSTRACT

Sustainable product development has become one of the central challenges of modern society,
requiring the integration of environmental and functional aspects throughout the entire design process.
The development of distinctive and competitive sustainable industrial designs plays a significant role
in high-value-added production. This paper analyzes how industrial design can contribute to product
sustainability with special attention to the role of materials and composite systems in achieving a
balance between mechanical performance, aesthetics, and environmental requirements. The study
combines theoretical analysis with a selected case study from practice in order to identify key
strategies for optimizing sustainable product development. For this purpose, the design and
development of concrete washbasins were selected. Specially formulated concrete mixtures were
developed to achieve an optimal balance between aesthetics, functionality and sustainability. The cast
concrete provided high strength, low porosity, and a refined tactile aesthetic. The material composition
was enhanced with high-quality pigments and additives, enabling control of color, texture, and surface
finish. The results indicate that interdisciplinary collaboration between industrial design, materials
engineering, and manufacturing processes is essential for the successful implementation of sustainable
design approaches. The presented findings contribute to a broader understanding of how the
integration of innovation, advanced materials, and creative design strategies can support
environmentally responsible industrial design and promote sustainable innovation in product
development.

Keywords: sustainability, industrial design, materials, product development, eco design.
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ABSTRACT
Tangerine peel is a substantial source of underutilized biomass rich in bioactive constituents,

particularly phenolic compounds and flavonoids. The increasing generation of this agro-industrial
waste poses environmental and management challenges, necessitating the development of sustainable
and efficient valorization strategies. In this study, bioactive compounds were extracted from tangerine
peel using natural deep eutectic solvents (NADES), composed of naturally derived components, as
alternative extraction media. Two NADES systems (glycerol:fructose (4:1) and choline
chloride:glycerol (1:2)) were applied in maceration at room temperature and at 80 °C), while aqueous
extractions were conducted using ultrasound-assisted extraction (UAE) and microwave-assisted
extraction (MAE) as process intensification techniques. The results indicate that both the extraction
technique and the solvent significantly influence the composition and antioxidant activity of the
extracts. The highest total phenolic content (TPC) was recorded in MAE (0.022 mg GAE/mg),
confirming the high efficiency of microwave technology due to intensive heating and improved mass
transfer. In contrast, NADES systems showed lower TPC and total flavonoid content (TFC) values,
but significantly better antioxidant activity, indicating selective extraction of more potent antioxidant
components. Differences between the two NADES systems, may be due to different polarity and
intermolecular interactions which affect the extraction of specific phenolic compounds. Elevated
temperature during maceration led to a slight increase in TPC with a variable impact on antioxidant
activity, indicating a possible degradation of thermolabile components. Overall, NADES systems
show a high potential for extracting more biologically active components, while MAE is superior in
terms of total yield of phenolic compounds.

Keywords: agricultural waste, tangerine peel, NADES, green extraction, phenolic compounds,
antioxidant activity.
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ABSTRACT
Sweet cherry pits, a significant fraction of agro-industrial bio-waste, are often underutilized

despite their richness in bioactive compounds. In line with sustainable resource management and
circular economy principles, their valorization using green extraction techniques has gained attention.
Microwave-assisted extraction (MAE) and ultrasound-assisted extraction (UAE) are advanced
methods that allow efficient recovery of bioactive compounds through reduced extraction time, lower
solvent use, and enhanced mass transfer. In this study, dried and ground sweet cherry pits were
extracted using MAE (70% ethanol, SSR 1:5, 30 min, 600 W) and UAE (70% ethanol, SSR 1:5, 30
min, 40 kHz). Extracts were evaluated for antioxidant, antimicrobial, and cytotoxic activities.
Antioxidant potential was assessed using five complementary assays (DPPH, ABTS, OH, lipid
peroxidation inhibition, and total antioxidant activity), showing no significant differences between
MAE and UAE, with only minor variations. Pronounced differences were observed in cytotoxic
activity, where UAE extracts exhibited significantly lower ICso values, indicating stronger
antiproliferative effects. This is likely due to ultrasound-assisted extraction favoring thermolabile and
highly bioactive compounds. Conversely, UAE extracts displayed markedly weaker antimicrobial
activity, with substantially higher MIC values for all tested microorganisms (e.g., Proteus mirabilis
625 pg/mL vs. 4.88 pg/mL for MAE; Staphylococcus aureus and Escherichia coli 312.5 pg/mL vs.
19.53 pg/mL). Overall, MAE proved more effective for antimicrobial activity, while UAE showed
superior cytotoxic potential. These results confirm that cherry pits are a valuable source of bioactive
compounds and that modern green extraction techniques provide an efficient strategy to convert bio-

waste into high-value products with diverse biological applications.

Keywords: Sweet cherry pits, agro-industrial bio-waste, sustainable development, bioactive
compounds, micowave extraction, ultrasound extraction.
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FROM LABORATORY TO PUBLIC: HOW BIOLOGISTS TRANSLATE
COMPLEX SCIENCE RESEARCH FOR PUBLIC UNDERSTANING

Ajla Vejzovi¢

Science communication specialist, Sarajevo, Bosnia and Herzegovina, ajla@wayzux.com

ABSTRACT

Information about health and what to use is everywhere, the question is how to know if it is
accurate?

As health information reaches consumers progressively via digital marketing and social media,
an accurate explanation of complex scientific research is crucial yet lacking. This paper combines a
literature review with comparative analysis to find out how biologists can contribute to simplifying
health science for public audiences. It includes existing research on science communication
challenges, health literacy, and misinformation bubbles, and reflects on their practical implications in
health and wellness marketing.

Through case examples, I demonstrate how a background in life sciences helps identify
pseudoscience, evaluate research quality, and explain complex topics clearly. Challenges include
balancing accuracy with consumer engagement and navigating pressure from the commercial sector.
Findings suggest biologists serve as "knowledge brokers" between research and public understanding,
offering frameworks for using scientific rigor in commercial contexts while improving consumer
health literacy and reducing misinformation in health marketing.

Keywords: science communication, evidence-based marketing, healthy literacy, biological
expertise, public health
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ABSTRACT

Nicotine is a naturally occurring bicyclic alkaloid, composed of a pyridine ring connected to a
pyrrolidine ring. Possessing two heterocyclic nitrogen atoms, it behaves like a dibasic compound in
water. The pyrrolidine nitrogen has a pKa of approximately 8.0 while the pyridine nitrogen has a pKa
of 3.12-3.41. Therefore, at physiological pH of 7.4 about 69% percent is in a protonated form, while in
some extreme regions of the body, such as the stomach (pH~1,5-3,5), > 99% is in a diprotonated form.
As the human body is a water medium, where water interaction is a major driver of molecular
behaviour and distribution, understanding the differences in hydration behaviour between non-ionic,
mono- and diprotonated forms of nicotine can elucidate it's biological activity within the body.

Nicotine, along with two synthesised nicotinium salts: nicotinium bromide and nicotinium
dibromide were examined as water solutions. Measurements of density, sound velocity and viscosity
of a series of aqueous solutions with a molality range of 0,02 to 0,25 mol/kg and at temperatures
ranging 20-40 °C were performed. The results were interpreted in terms of solute/solute and
solute/solvent interactions. The ionisation of nicotine significantly changes it's hydration behaviour,
impacting characteristics such as solute/solvent interactions, structure making or breaking behaviour,
hydration numbers and even taste. Differences between mono- and diprotonated forms were also
observed. These findings underscore the critical role of ionization state in determining molecular
behavior in aqueous systems and highlight its importance in evaluating substances for biological
applications..

Keywords: Nicotine, ionization, hydration, density, acoustics, viscosity.
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ABSTRACT

Metformin is a first-line therapeutic agent for the management of Type 2 diabetes mellitus,
owing to its well-balanced efficacy, safety profile, and affordability. As with all pharmacologically
active compounds, understanding its behavior in aqueous environments is essential, particularly in the
presence of additional components that may influence its properties. Given the wide range of
molecules that may coexist with metformin in biological systems, four representative co-solutes were
selected to capture different molecular classes. These include glutamine, the most abundant amino acid
in the human body; sodium salicylate, representing other pharmacologically active substances; and
nicotine and caffeine, chosen as commonly encountered psychoactive compounds.

To investigate their impact on metformin hydration, measurements of density, sound velocity,
and viscosity were conducted. The results reveal notable variations in metformin’s hydration
characteristics depending on the co-solute present. These variations are reflected in parameters such as
hydration numbers, taste-related properties, and structure-making or -breaking effects. Overall, the
findings emphasize the importance of detailed and targeted analysis of hydration behavior to better
understand and predict the physicochemical properties of pharmacologically active compounds like
metformin.

Keywords: metformin, water, density, viscosity, sound velocity.
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ABSTRACT

Ionic liquids represent a highly tunable class of compounds whose physicochemical and
biological properties can be modified through rational selection of cations and anions. In this study,
three imidazolium-based ionic liquids containing oxychlorine anions were synthesized and
characterized: 1-butyl-3-methylimidazolium chlorite, chlorate and perchlorate. The main objective was
to evaluate how progressive anion oxygenation affects density, viscosity, conductivity, ionicity and
antimicrobial activity.

The synthesized ionic liquids were characterized by NMR and IR spectroscopy, while density,
viscosity and electrical conductivity were measured from 293.15 to 323.15 K. Density decreased
linearly with temperature, whereas viscosity decreased with increasing temperature. The perchlorate-
based ionic liquid showed the highest density and viscosity, suggesting stronger structural organization
and reduced expansivity. Conductivity measurements revealed the highest molar conductivity for the
chlorate-based ionic liquid, indicating an optimal balance between ionicity and viscous resistance.
Walden analysis showed that chlorate and perchlorate ionic liquids behaved close to the ideal KCl
reference line, with ionicity values above 90%, while the chlorite-based ionic liquid exhibited lower
ionicity and stronger ion association.

DFT calculations supported the experimental trends by revealing specific C—H---O interactions
and differences in anion charge distribution. Antimicrobial activity was tested against Escherichia
coli, Staphylococcus aureus, Bacillus cereus and Candida guilliermondii. The chlorite-based ionic
liquid exhibited the strongest antimicrobial activity, likely due to enhanced formation of contact ion
pairs or small aggregates that facilitate interactions with microbial cell envelopes.

Keywords: ionic liquids, oxychlorine anions, physicochemical properties, ionicity, antimicrobial
activity, DFT calculations.
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ABSTRACT

Laser-induced breakdown in solids and gases involves complex ionization dynamics that occur
on ultrafast time scales. In this work, we present a comparative review of the specific features of laser-
induced breakdown (LIB) in gases and solid materials. We also present appropriate numerical
approaches that allow the calculation of ionization event rates at given moments in time and for
specific laser intensities (high-intensity Nd:YAG laser pulses within the 200-1064 nm wavelength
range), enabling the study of the temporal evolution of a key parameter—free electron density. The
influence of different parameters, such as wavelength, as well as various underlying physical
phenomena, is considered. This approach makes it possible to analyze how different parameters affect
laser-induced breakdown and to use that insight to predict and fine-tune laser settings for specific
applications.

Keywords: numerical simulations, laser-induced breakdown, free-electron density.
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ABSTRACT

The precise modeling of laser—target interactions in the regimes of tunneling ionization and
barrier-suppression ionization is of significant importance, as these mechanisms dominate in the
strong-field regime. In this study, we examine the dynamics of the transition from tunneling to barrier-
suppression ionization by applying an empirically adapted formula. Within an enhanced analytical
framework, the shift between these two ionization regimes is characterized more clearly.

While it is generally accepted that the ionization rate depends on the intensity of the applied laser
field, our findings indicate that it is also influenced by the initial momentum of the outgoing electron,
as well as by the laser frequency. We further demonstrate that, in addition to long-range Coulomb
interactions, these effects play an important role in the strong-field ionization domain, providing a
basis for exploring new mechanisms in intense laser—matter interactions.

Keywords: strong-field ionization, initial momentum, Coulomb interactions
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ABSTRACT

Radiation measurements obtained with simple detectors are well described by Poisson counting
statistics, where the mean count rate carries most of the relevant physical information. Here, we
examine whether standard machine learning (ML) methods can improve the classification of radiation
measurement scenarios beyond what can be achieved using basic statistical descriptors. Measurements
were performed with a Geiger counter for seven distinct configurations, involving two radioactive
sources of different strengths, varying source—detector distances, and shielding conditions. For each
configuration, multiple samples were collected as short sequences of repeated count measurements.
Several approaches were compared, including a nearest-mean classifier, Random Forests, and other
standard classifiers (including distance-based and linear models). The results show that the simple
nearest-mean approach consistently matches or outperforms the tested ML methods. Using the full
sequence of counts or additional derived features did not lead to improved performance. This is
consistent with the underlying Poisson statistics, for which the sample mean acts as a sufficient
statistic for the count rate. These results illustrate a practical limitation of ML in settings where the
data-generating process is well understood and dominated by simple statistical structure.

Keywords: radiation detection, machine learning, Poisson process, classification, Geiger
counter.
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ABSTRACT

Heavy metal soil contamination poses an increasing threat to agricultural sustainability and food
security. Identifying early physiological disturbances before visible damage occurs remains a critical
challenge in plant stress research.

In this study, we present the extension of a non-destructive real-time optical monitoring platform
toward the assessment of heavy metal-induced abiotic stress in plants. The method is based on the
continuous tracking of the optical transmission of the leaf combined with circadian rhythm analysis as
a dynamic marker of metabolic regulation.

Seedlings of edible crop plants cultivated under controlled conditions and exposed to
contaminated soil exhibited measurable reorganization of circadian oscillatory behavior compared to
non-stressed controls. The detected modifications involved changes in modulation of amplitude, phase
coordination, and rhythm stability, reflecting stress-induced perturbations in photosynthetic and
metabolic homeostasis.

These findings reinforce the concept of circadian rhythm as a functional diagnostic signature of
plant physiological state and suggest that optical monitoring enables the detection of subtle stress
responses at an early stage. The presented approach opens new perspectives for integrating real-time
plant monitoring into environmental risk assessment and precision agriculture frameworks.

Keywords: nondestructive optical spectroscopy, circadian rhythm, heavy metal stress, abiotic
stress, precision agriculture.
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ABSTRACT

The authors propose a new model for count time series based on a hybrid structure that combines
an autoregressive component with an innovation-driven component, where regime selection at each
time point is governed by a latent Markov process. The key novelty of the model is the introduction of
an additional, independent latent process that dynamically modulates the parameters of the marginal
distribution within each regime. This dual-latent structure enables a separation between the dynamic
behavior of the series and its distributional characteristics, thereby achieving substantially greater
flexibility in modeling complex and nonstationary processes. The proposed framework is particularly
suitable for data in which both the dependence structure and the distribution evolve over time due to
varying environmental regimes. In this way, the model naturally captures structural changes and
heterogeneity in the data. Applications to real-world count time series demonstrate that the model
effectively captures these dynamics while providing a stable and interpretable representation of the
underlying process, making it suitable for a wide range of applications in discrete-time series analysis.

Keywords: random environment, INAR(1) process, modified negative binomial thinning,
Markov chains, geometric marginal.
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ABSTRACT

Within the ATMOLCOL project, experimental investigations of electron—molecule collisions
increasingly require theoretical input capable of clarifying the molecular mechanisms that lead to
fragmentation. The work presented here contributes to this effort through the development of a
computational model aimed at simulating fragmentation of molecular cations formed from their
ground-state electronic configurations. The primary scattering event is not treated explicitly. Instead,
attention is directed to the nuclear dynamics that follow electronic perturbation, under internal energy
conditions consistent with experimentally accessible regimes. Molecular dynamics simulations are
used to examine dissociation pathways, locate transition structures, and estimate the corresponding
activation energies. Particular care is devoted to numerical stability and to ensuring that the identified
fragmentation channels are not artifacts of trajectory sampling or insufficient exploration of the
potential energy surface. At the current stage, the methodology is tested on the N2>* molecular cation as
a representative diatomic benchmark system. Although structurally simple, this system provides a
controlled reference for analyzing bond cleavage and verifying energy conservation during dynamical
propagation. It also allows systematic assessment of the model before extension to larger polyatomic
molecules, where energy redistribution and competing pathways are expected to become more
intricate. This work represents a methodological contribution toward a quantitative description of
radiation-induced molecular fragmentation within ATMOLCOL project.

Keywords: electron—molecule collisions, fragmentation pathways, molecular dynamics, short-
time processes.
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ABSTRACT

Fragmentation of molecular cations formed by electron-impact ionization is governed primarily
by the redistribution of internal energy deposited during the collision event. A detailed understanding
of how this energy drives the transition from bound vibrational motion to irreversible bond cleavage is
essential for interpreting energy-resolved fragmentation measurements. In this work, we analyze the
dependence of dissociation behavior on internal energy using a controlled diatomic benchmark system.
Electron-impact ionization is represented through controlled initialization of internal energy on the
molecular cation potential energy surface, followed by classical propagation of the nuclear motion.
The study focuses on identifying effective dissociation thresholds, characterizing near-threshold
dynamical regimes, and examining the scaling of fragmentation times with increasing internal energy.
Ensemble simulations are employed to determine dissociation probability as a function of deposited
energy and to analyze the redistribution between kinetic and potential energy during bond stretching.
The results provide a physically transparent description of energy-driven molecular breakup and offer
a reference for interpreting energy-dependent fragmentation phenomena investigated within the
ATMOLCOL project.

Keywords: energy redistribution, dissociation threshold, electron-impact ionization, molecular
dynamics, fragmentation dynamics.
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ABSTRACT

This study examined the effect of f-diketonate on the germination and early seedling growth of
Trifolium pratense L. exposed to water samples from the Cvetojevac wastewater treatment system in
Kragujevac. The experiment used a bioassay approach and included the following treatments: control,
inlet wastewater, outlet wastewater, f-diketonate solution at a concentration of 50 mg/L, inlet
wastewater combined with f-diketonate, and outlet wastewater combined with f-diketonate. The
results showed that the greatest root length of 7. pratense seedlings was recorded in the treatment with
outlet wastewater and f-diketonate, while the greatest hypocotyl length was observed in the treatment
with inlet wastewater and f-diketonate. Statistically significant differences in root length were found
between the control and f-diketonate treatment, between the control and combined treatments, and
between the combined treatments containing inlet and outlet wastewater. Significant differences in
hypocotyl length were also observed among treatments, particularly among outlet wastewater, S-
diketonate alone, and outlet wastewater combined with fS-diketonate. The responses recorded in the
combined treatments suggest possible stimulatory interactions between f-diketonate and wastewater
constituents, although a true synergistic effect cannot be confirmed at this stage. These findings
indicate that f-diketonate may influence early plant development under wastewater-related conditions
and may be relevant for further phytoremediation-oriented studies and integrated wastewater
management approaches. Further research should include additional plant species, different S-
diketonate concentrations, chemical characterisation of the treated water, and assessment of pollutant
mobility and bioavailability.

Keywords: f-diketonate, Trifolium pratense L., wastewater, seed germination, seedling growth,
phytoremediation, wastewater treatment.
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ABSTRACT

This study examined the effects of Pb and Cd on seed germination and root growth of red clover
(Trifolium pratense L.) under treatments with varying metal concentrations and equimolar amounts of
f-diketonate, using an adapted bioassay method. The results showed that Pb and Cd reduced seed
germination and root length in 7. pratense. Root growth inhibition caused by Pb remained relatively
stable at low and medium concentrations, while complete inhibition occurred at the highest
concentration. Cd caused moderate inhibition at low concentrations and completely inhibited root
growth at medium and high concentrations. The results also indicated that S-diketonate had selective
effects depending on the metal type, metal concentration, and treatment combination. When applied
alone in appropriate equimolar amounts, the synthesised f-diketonate promoted the highest levels of
germination and root growth in the species studied, suggesting its potential to stimulate germination
and early root development. In treatments combining the tested metals with equimolar amounts of /-
diketonate, a significant reduction in the inhibition of 7. pratense root growth was observed compared
with treatments containing metals alone, indicating the potential of fS-diketonate to mitigate the
inhibitory effects of Pb and Cd. These findings highlight the potential of S-diketonate as a biologically
active compound with possible metal-complexing capacity, plant growth biostimulatory effects, and
relevance for certain phytoremediation approaches. Further research should focus on clarifying the
interactions between f-diketonate and toxic metals, including its effects on metal mobility,
bioavailability, and plant response under controlled and wastewater-related conditions.

Keywords: cadmium, lead, f-diketonate, Trifolium pratense L., seed germination, root growth,
phytoremediation.
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ABSTRACT

Nitrous oxide (N20) has important uses in medicine as inhalation anesthetic molecule, industry
and major environmental impact. N,O, whose life is about 116 + 9 years (Feng and Li, 2023) has
beenthe predominant ozone-depleting substance throughout this century. Reportedly, in terms of
ozone-depleting potentials (ODP), in 2020, the ODP-weighted anthropogenic N,O emissions were
more than two times that of all chlorofluorocarbons (CFCs). It strongly influences the troposphere heat
budget, in particular, the increase of its anthropogenic emissions is leading to a significant increase of
the Earth’s surface temperature. In fact, long average atmospheric residence time (about 116 years),
currently, makes it the third most important long-lived greenhouse gas after carbon dioxide and
methane. For all this reasons the spectra of ejected electrons of N2O in the region 3-24 eV have been
investigated by using Omicron High Resolution Hemispherical Analyzer (OHRHA) at different
incident energies from 100 eV down to 30 eV eV and two scattering angles (40° and 90°). Details of
the experimental setup and procedures can be found in (Jureta et al., 2026). In the present experiment a
non-monochromatic electron beam in the energy range (30 — 100) eV (£0.4 eV) collides with an
molecular beam effusing in the perpendicular direction to the scattering plane from a platinum-iridium
non-biased needle with internal diameter of 0.5 mm. The interaction region has a cylindrical form (50
mm diameter) made by the two cylinders of thin p-metal foils separated by10 mm in the collision
plane in order to avoid scattering of electrons from metal surfaces. The ejected electrons are detected
by a high-resolution hemispherical analyzer with a mean radius of 125 mm equipped with seven
channeltrons. The analyzer operates at pass energy of 1 eV with defined retarding ratio and defined
magnification determined by a two stage 11 elements lens system. The spectra are obtained in the
Constant Analyzer Energy (CAE) mode in which the analyzer pass energy was constant, while the
kinetic energy was scanned by varying the retarding ratio of the lens stack. The background pressure
in the vacuum chamber was ~10® mbar, while the working pressure with NoO gas in was ~10.

Keywords: anesthetic molecules, ejected electron spectra.
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ABSTRACT

Inhalation halogenated anesthetics are of increasing environmental concern due to their high
global warming potentials (GWPs), making the study of their interaction with low-energy electrons
relevant for atmospheric processes. In this work, we report experimental differential cross sections
(DCSs) for elastic electron scattering from three widely used anesthetics—sevoflurane, desflurane, and
isoflurane. The measurements were performed using a crossed-beam setup under single-collision gas-
phase conditions. The obtained angular distributions exhibit features related to molecular size,
structure, and degree of halogenation. A comparative analysis reveals both similarities and notable
differences among the molecules, indicating the influence of molecular geometry on scattering
dynamics. The experimental results show overall good agreement with IAM-SCAR+I theoretical
predictions, providing insight into interference and screening effects in electron—molecule scattering.
These results contribute to the validation of theoretical models for complex molecular systems and
improve the understanding of the environmental impact of inhalation halogenated anesthetics.

This research was supported by the Science Fund of the Republic of Serbia, Grant No. 6821,
Project title — ATMOLCOL.
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Figure 1 DCS for elastic electron scattering from sevoflurane, isoflurane and desflurane for 150eV incident
electron energy.
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ABSTRACT

The subject of this paper is a combined integer-valued autoregressive time series model with
both positive and negative values, constructed by means of a new thinning operator. The proposed
model can be regarded as a precursor of random environment integer-valued INAR models with state
space on the entire set Z, providing a flexible framework for modeling count processes with changing
dynamics and signed observations. Important probabilistic properties of the model are derived.
Estimators of the unknown parameters are presented, and their asymptotic properties are established.
Applicability of the model is illustrated using a real-data example. In the end, flows that involved into
Finally, the limitations of the model are discussed, and the ways in which overcoming them led to the
development of random environment INAR models are presented.

Keywords: INAR, Thinning, Discrete Laplace distribution.
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THE INFLUENCE OF LIFE SCRIPTS ON ATTITUDE FORMATION
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ABSTRACT

This review paper explores the role of the life script, a concept from transactional analysis, in the
formation of individual attitudes. Attitudes, understood as relatively stable cognitive, affective, and
behavioral tendencies toward objects, people, or phenomena, are not solely shaped by rational
processes but are often rooted in early childhood experiences. The author examines how script
messages, prohibitions, and imperatives—internalized during development—influence basic life
positions and lead to the formation of specific attitudes toward oneself and others. Particular attention
is given to early script decisions, contamination of the Adult ego state, script logic, and antiscript
dynamics. It is emphasized that attitudes are frequently governed by unconscious life plans, and that
psychological work focused on awareness and restructuring of these patterns may contribute to greater
autonomy and cognitive-emotional flexibility. Using the theoretical framework of transactional
analysis, this paper highlights the importance of deconstructing script-based beliefs to understand the
origins and potential for change in individual attitudes. In conclusion, the author argues that awareness
and critical reflection on script messages is a key step toward forming healthier, more autonomous,
and constructive attitudes—both in personal development and social interaction.

Keywords: life script, attitudes, script messages, transactional analysis, script logic.
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EMOTIONS IN WHITE COATS: A PILOT STUDY ON ATTITUDES
TOWARD EMOTIONS AND EMOTIONAL LITERACY AMONG
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Ivana Jov¢ié
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Herzegovina, centarskript@yahoo.com

ABSTRACT

The aim of this study was to examine differences in attitudes toward emotions between
physicians and nurses, as well as to explore aspects of their emotional literacy in the context of
everyday professional functioning. The pilot study included a total of 89 participants, evenly
distributed by profession. A questionnaire assessing attitudes toward emotions was used,
encompassing cognitive, affective, and regulatory dimensions of emotional functioning. Chi-square
analysis identified 16 items with statistically significant differences between the two groups (p <.01).
The results indicated that physicians more frequently expressed emotional inhibition, a tendency to
suppress emotions, fear of emotional evaluation, and reliance on rationalization. In contrast, nurses
demonstrated greater emotional openness, acceptance of the functionality of emotions, and a higher
readiness to express affect. The discussion focused on the influence of professional socialization,
educational systems, and organizational culture on the formation of specific patterns of emotional
literacy. The findings of this study have important implications for the development of training
programs aimed at enhancing the emotional competencies of healthcare professionals, improving
interprofessional communication, and preventing burnout. Furthermore, they highlight the need for a
deeper understanding of emotional labor in healthcare, with an emphasis on tailored interventions that
consider the professional context and specific challenges of each occupation.

Keywords: emotions, emotional literacy, physicians, nurses, professional socialization
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PERSONALITY INVENTORIES

Snezana Samardzié¢
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ABSTRACT

Man, since the earliest times, established two taboos: the taboo of incest and the taboo of killing,
which shows how much importance has always been attached to aggressive behavior and destruction.
When we talk about aggression and its motivation and consequences, it should be emphasized that it is
the subject of interest primarily in forensics, but lately it has also been investigated in the framework
of neuropsychological and neurobiological works. Unlike benign aggression, which has a biologically
adaptive function and is characteristic of both humans and animals, malignant aggression can be
"wrapped" in various forms and forms of violent behavior with the aim of satisfying the aggressor and
characteristically occurs only in humans. The paper discusses the very concept of aggression and its
indicators on two personality inventories, which have recently been more intensively used in
psychological psychodiagnostic work: PAI and MCMI II1.

Keywords: aggressiveness, PAI, MCMI I11.
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ATTITUDE TOWARDS DREAMS AS AN EXPRESSION OF THE
SUBJECTIVE RELATION TO THE UNCONSCIOUS

Branka Blagojevi¢ Jankovi¢, Darjana Sredi¢
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ABSTRACT

Dreams occupy a central place in classical psychoanalytic theories, where they are seen as
meaningful expressions of unconscious psychic processes. In the Freudian and Jungian theoretical
tradition, dreams are viewed as an important source of insight into the inner psychic dynamics of an
individual, whereby their interpretation and integration are linked to the understanding of emotional
states and internal conflicts. The aim of this research is to examine the relationship between the
attitude towards dreams and different aspects of the subjective psychological relevance of dreams in
the general population. The research was conducted on a sample of 172 respondents from the general
population. Data were collected through an anonymous online questionnaire that includes a
sociodemographic questionnaire, the Attitudes Toward Dreams Scale (Cernovsky, 1984), indicators of
the use of dreams for personal insight and understanding of internal conflicts - Mannheim Dream
Questionnaire (Schredl et al., 2014), as well as measures of the frequency of recalling and sharing
dreams. The results indicate statistically significant positive correlations between the attitude towards
dreams and all examined aspects of their psychological relevance: the frequency of recalling dreams,
using dreams for personal insight and understanding of internal conflicts, as well as the frequency of
sharing dreams with others. These findings suggest that the subjective attitude toward dreams may be
an important psychological variable related to the ways in which individuals remember, consider, and
share their dream experiences.

Keywords: dreams, attitude towards dreams, sharing dreams, unconscious, personal insight.
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ABSTRACT

This paper analyses the phenomenology of bullying in secondary schools in the area of Banja
Luka, with the aim of examining its prevalence, forms and perception among students. Bullying is
defined as intentional and repeated aggressive behaviour among same-age peers, which may take
verbal, physical, social and digital forms, and may have significant consequences for the psychological
and social functioning of young people.

The study was conducted on a sample of 100 students of Banja Luka Gymnasium and High
School of Electrical Engineering, using an anonymous survey questionnaire comprising 15 questions
related to prevalence, forms and context of bullying. Particular attention was given to the comparative
analysis between the two schools, as well as to students’ subjective perceptions of safety.

The results indicate the presence of bullying in both schools, with verbal violence being the most
prevalent, particularly through spreading rumours and the use of offensive content. Physical and social
violence were present to a lesser extent, while economic forms of violence have not been recorded.
Cyber bullying has been significantly present, indicating the increasing influence of the digital
environment on patterns of peer aggression. Certain statistically significant differences were also
observed between the schools in specific forms of violence and in the perception of victims.

In conclusion, the findings confirm that bullying represents a relevant issue in the school context,
with the dominance of verbal and digital forms. The obtained findings represent a preliminary insight
into the phenomenon of bullying and point to the need to conduct more extensive research, as well as
the need for the development and implementation of preventive programmes, the improvement of the
school environment and the empowerment of students to cope effectively with violence.

Keywords: bullying, secondary school students, cyber bullying, prevention, school environment.

Trebinje, June, 04-07, 2026, Republic of Srpska, B&H 107


mailto:jelamiljanic@gmail.com
mailto:djokanovic404@gmail.com
mailto:sredic50@gmail.com

XV INTERNATIONAL CONFERENCE OF SOCIAL AND TECHNOLOGICAL DEVELOPMENT
XV MEDUNARODNA KONFERENCIJA O DRUSTVENOM I TEHNOLOSKOM RAZVOJU

WORK MOTIVATION OF HEALTHCARE WORKERS FROM THE
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ABSTRACT

This paper examines the relationship between different forms of work motivation of healthcare
workers, whereby the motivation is conceptualised as a multidimensional construct shaped by the
interaction of individual needs, organisational characteristics and the broader social context. The
theoretical framework of the research is based on contemporary approaches to managing work
motivation, including Frederick Herzberg’s Motivation-Hygiene Theory: Two-factor Theory and Self-
Determination Theory (Ryan & Deci, 2020), which emphasises the importance of the autonomy
continuum in the regulation of behaviour.

The empirical research was conducted using a survey method on a sample of healthcare workers,
using the adapted version of the Work Extrinsic and Intrinsic Motivation Scale (WEIMS). The
collected data were analysed by using descriptive and inferential statistical procedures. The results
indicate a statistically significant positive correlation between the intrinsic motivation and the
identified regulation, while no significant correlations were found between the other dimensions of
motivation. Furthermore, a statistically significant difference was identified between the intrinsic and
the extrinsic motivation, whereby the intrinsic motivation is more pronounced among the respondents.
Although work performance and engagement were not measured directly, the findings have been
discussed in the context of their potential significance for the work functioning of healthcare workers.

The findings suggest that the internal motivational factors, such as the experience of meaningful
work, professional satisfaction and autonomy contribute more strongly to employee engagement and
work performance than external incentives. In accordance with the principles of Self-Determination
Theory, the results highlight the importance of fostering autonomy, competence and relatedness in the
work environment.

In conclusion, for improvement of work performance of healthcare workers, an integrated
approach to motivation is recommended, combining material and non-material strategies, with a
particular focus on strengthening intrinsic motivation through improvements in organisational climate
and opportunities for professional development.

Keywords: intrinsic motivation, extrinsic motivation, Self-Determination Theory, healthcare
workers, work performance, employee engagement.
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"University of Montenegro, Faculty of Maritime Studies Kotor, Put I Bokeljske brigade 44,
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ABSTRACT

3D scanning is an advanced technology that enables precise digital representation of physical
objects and environments in three-dimensional form. By collecting spatial data from object surfaces
and generating point clouds, it allows the creation of accurate digital 3D models suitable for analysis,
inspection, and manufacturing applications. Compared to traditional measurement methods, 3D
scanning provides higher precision, faster data acquisition, and non-contact digitization, which is
especially important for sensitive or complex structures.

This paper presents the fundamental principles of 3D scanning technology and examines its
application in modern engineering and industrial processes. Special emphasis is placed on quality
control, reverse engineering, product development, predictive maintenance, and integration with
CAD/CAM systems and additive manufacturing technologies. The role of 3D scanning in digital twin
implementation and production process optimization is also discussed.

The idea of this work is the application of the Spider 3D scanner and Artec Studio software for
the digitalization of large and complex ship equipment, enabling students to virtually study
maintenance, servicing, and measurement procedures without physical access to the equipment. Such a
system ensures continuous availability, requires minimal physical space, does not demand specialized
tools, and reduces training costs. Its main limitations include the initial system setup and the number
of available VR headsets.

The study highlights the advantages of 3D scanning in improving product quality, reducing
development time, and increasing manufacturing flexibility and competitiveness. Despite initial
investment costs, 3D scanning represents a key technology of Industry 4.0 with significant potential
for further development and industrial integration.

Keywords: 3D scanning, reverse engineering, quality control, CAD/CAM, digital twin, Industry
4.0, virtual training.
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PRIMARY SCHOOL STUDENTS’ PERCEPTIONS OF USING CAD IN
TECHNICAL DRAWING INSTRUCTION
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"University of Split, Faculty of Science, Rudera Boskovié¢a 33, 21 000 Split, Croatia,
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ABSTRACT

Technical drawing is an integral part of general technology education and, consequently, of the
Technical Culture curriculum in primary schools, with recommendations for the use of computer
programs for drawing and three-dimensional modelling. This creates opportunities for the
implementation of computer-aided design (CAD) in teaching. However, little is known about the
extent to which CAD is used in primary schools and for what purposes. Therefore, this paper
empirically examines the use of three-dimensional CAD software as a means through which students
model and visualise technical creations, develop an understanding of spatial relationships, and connect
a three-dimensional model with a technical drawing in regular classroom instruction. The research was
conducted on a sample of 105 fifth- and seventh-grade primary school students who participated in the
intervention. The aim was to examine students’ perceptions of using CAD in teaching technical
drawing with regard to content comprehensibility, self-perceived achievement, instructional interest,
and the perceived advantages and difficulties of such an approach. The findings indicate that
computer-aided design can contribute to the development and conceptualisation of a motivating and
methodologically appropriate approach to learning technical drawing, thereby supporting the
pedagogical justification and possibilities of applying CAD in the Technical Culture subject in primary
schools.

Keywords: computer-aided design (CAD), technical drawing, technology education, primary
school, student perceptions.
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ABSTRACT

This paper will consider how mathematics helps in the development of robotics and artificial
intelligence. The purpose of the paper is for each reader to see for himself that mathematics can be
useful and interesting, especially when applied in technology. The paper contains 3 simple and
interesting tasks with the application of mathematics in robotics and artificial intelligence.

Keywords: Al application, mathematics, robots.
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ABSTRACT

In recent years, the digitalization of education has significantly transformed the organization of
teaching and the overall approach to the learning process. The use of digital technologies has enabled
faster access to information, greater availability of educational content, and the implementation of
various forms of online learning. The aim of this paper is to present the main advantages and
challenges of the digitalization of education, with a particular focus on the application of e-learning
platforms and learning management systems in contemporary teaching. The paper analyzes the
positive aspects of digital education, such as flexibility in teaching organization, opportunities for
distance learning, and easier access to educational materials, as well as the challenges encountered in
practice, including insufficient technical equipment, the digital divide, reduced motivation, and issues
related to the quality of online teaching. The research is based on the analysis of relevant scientific and
professional literature, as well as the examination of examples of the implementation of digital tools in
educational institutions. The results indicate that digitalization has significant potential to improve the
educational process. However, its successful implementation depends on adequate technical support,
the development of digital competencies, and the adaptation of teaching methods to modern working
conditions. It is concluded that continuous improvement of digital infrastructure and the
encouragement of innovative teaching approaches are necessary in order to ensure a high-quality and
accessible education system.

Keywords: digitalization of education, online learning, e-learning, learning management
systems, digital divide.
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ABSTRACT

Contemporary architectural education increasingly faces the challenge of reconciling academic
studio models with the complex realities of spatial practice, which demand collaboration, adaptability,
and direct engagement with real-world actors. Conventional design studios, often centred on
hypothetical briefs and representational outputs, struggle to address the social, material, ecological,
and institutional conditions that shape the built environment. This paper examines xSTUDIO, an
experimental teaching line developed within the APLE Lab Banja Luka, framing it as a Pop-Up Live
Learning Environment that repositions the architectural design studio as an operative, constructivist,
and stakeholder-driven pedagogical framework. Implemented through a sequence of studio iterations
between 2022 and 2026, xSTUDIO integrates problem-based learning, collaborative design, material
experimentation, and 1:1 realization within real spatial contexts. The methodology combines research,
design, implementation, and reflection through direct engagement with students, academic staff, public
institutions, cultural organizations, and private-sector stakeholders. The paper analyzes the gradual
evolution of the xSTUDIO model—from experimental interior pedagogies and small-scale urban
interventions to institutional interiors, landscape-scale environments, and living ecological systems.
Rather than focusing on finalized architectural products, the emphasis is placed on process,
collaboration, embodied spatial experience, and the negotiation of real constraints. The findings
suggest that xSTUDIO enables the development of competencies often underrepresented in
conventional studio teaching, including collective authorship, stakeholder communication, material
awareness, and socially responsible spatial action. The paper argues that live learning environments
such as xSTUDIO represent transferable pedagogical models capable of redefining architectural
education through constructivist, experiential, and socially engaged approaches to studio pedagogy.

Keywords: architectural education, studio pedagogy, live learning environments, experiential
learning, socially responsive practice.
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ABSTRACT

Behavior change techniques (BCTs) represent a pivotal yet often overlooked component in the
national-scale modernization of healthcare systems, particularly in resource-constrained settings where
infrastructural upgrades alone are insufficient to improve clinical outcomes. The Integrated Perinatal
Care Project in Uzbekistan provides a compelling case study of systematically embedding BCTs
within a multi-component national initiative to strengthen perinatal services. Grounded in a
comprehensive framework that addresses infrastructure, digital transformation, emergency response,
and human resources, the project explicitly targets behavioral determinants at multiple levels.
Provider-focused BCTs include structured training programs for medical staff in updated clinical
guidelines, gender-sensitive approaches, effective communication skills, and readiness to manage
complications such as violence-related issues and adolescent pregnancies. At the community level,
capacity building of community health nurses equips them to influence women’s and families’ health-
seeking behaviors, promoting earlier antenatal care and reducing delays in complication management.
Population-level interventions comprise the development and dissemination of tailored communication
materials and awareness campaigns designed to close knowledge gaps regarding pregnancy risks,
climate-related threats, and service availability—directly informed by baseline survey findings. These
BCTs are synergistically integrated with electronic health records enabling gender- and age-
disaggregated monitoring, real-time inter-institutional data exchange, updated referral protocols, and
climate-resilient infrastructure enhancements. Implementation proceeds in phased stages—from
baseline assessment and planning to large-scale rollout, evaluation, and sustainability planning—
offering a scalable model for integrating BCTs into national healthcare modernization. This approach
underscores that sustainable quality improvement requires simultaneous investment in technical
infrastructure and evidence-based behavioral interventions.

Keywords: behavior change, BCT-taxonomy, healthcare, healthcare management
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ABSTRACT

Tourism 4.0 encompasses the integration of the most advanced digital technologies, including
artificial intelligence (Al), the Internet of Things (IoT), virtual reality (VR), augmented reality (AR),
blockchain technology, and advanced data analytics. These innovations facilitate a comprehensive
transformation within the tourism industry, aimed at improving the user experience, optimizing
operational efficiency, and promoting sustainable practices. Through a systematic literature review,
meta-analysis, and thematic analysis, this study identifies key themes concerning service
personalization, economic contributions to local communities, and challenges associated with
digitalization. The research questions deal with the main advantages and obstacles presented by digital
technologies, their role in sustainable development, their impact on service quality, and their
contributions to local communities. The results indicate the transformative potential of digital
technologies for the future of tourism, while also highlighting the challenges related to data security
and privacy. This document provides a framework and practical recommendations for the
advancement of Tourism 4.0 as an emerging field of study.

Keywords: tourism 4.0, Al, [oT, VR, AR, future tourist experience, impact on local
communities.
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ABSTRACT

Virtual reality (VR) is becoming increasingly prevalent in the tourism industry due to its unique
capabilities to simulate the experience of visiting remote locations and provide users with an
immersive experience. The paper analyzes the role of VR in tourism in terms of its two effects,
incentives and potential obstacles to physical travel. Based on the analysis of scientific literature and
practical examples, it is investigated how VR can increase interest in real visits, but also how it can act
as an alternative to physical visits, especially in the context of cultural and natural attractions. The aim
of this research was to consider the motivational aspects of VR, its advantages and disadvantages, and
the main factors influencing tourist behavior. It is concluded that VR has potential as a tool for
destination promotion and protection, but that it can also be a barrier to authentic experiences,
particularly due to its limitations in providing social interaction and emotional engagement. Further
research into the long-term impact of VR on the tourism industry and its potential incorporation into
sustainable practices that promote a balanced approach between virtual and real travel is
recommended.

Keywords: Virtual reality, tourism, psychological presence, social interaction, authenticity of
tourist experience, digital transformation in tourism.
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ABSTRACT

Artificial intelligence (Al), especially generative artificial intelligence (GAI), is quickly changing
education, work, and everyday life. Slovenia is an interesting example for studying these changes
because it has adopted GAI very rapidly and there is already a growing number of empirical studies on
its social and organisational impacts.

This paper provides a systematic review of Slovenian research published between 2022 and
2026. It organises the findings into key themes, including how GALI is adopted, trust in institutions,
subjective well-being, work engagement, and leadership.

By examining national surveys, quantitative studies, and policy reports, the review shows that
GAI has spread faster than most other digital technologies in Slovenia’s recent history. Although its
use is now very common, its effects on people’s well-being and work life are complex and sometimes
mixed. While general life satisfaction remains quite stable, the impact at work depends on whether
employees see Al as a helpful tool or as an extra burden.

The study also found that trust in Al systems depends largely on algorithmic literacy. People
with higher technical skills tend to be more critical towards Al. In many sectors, the results suggest
that important human skills — such as empathy, ethical judgement, and mentoring — cannot be
replaced by automated systems.

The paper emphasises the need for human-centred governance of GAI and better digital skills for
everyone. It also calls for long-term studies to better understand the lasting effects of Al on Slovenian
society.

Keywords: Generative Artificial Intelligence (GAI); wellbeing; work engagement; education;
leadership; Slovenia.
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ABSTRACT

This paper analyzes the role of artificial intelligence (AI) in the transformation of the public
sector through the concept of new public management (NPM). In the Republic of North Macedonia,
NPM has not been implemented as a single, coherent model, but as a set of reforms and instruments
that are gradually introduced in various institutions, most often under the influence of European
integration processes. In conditions of increased demands for efficiency, transparency and
accountability, Al is emerging as a key instrument for the modernization of public administration. The
concept of new public management emerges as a response to these challenges, promoting principles
such as results orientation, competition and rationalization of resources. In parallel, technological
development, especially in the field of artificial intelligence, opens up new opportunities for the
transformation of public administration. Al enables automation, analysis of large amounts of data and
improvement of processes in the The paper focuses on global trends and their application in the
Republic of North Macedonia, identifying the main benefits, limitations and institutional challenges.
This paper aims to analyze the institutional application of NPM in the country, as well as the key
challenges associated with its implementation. The research methodology is based on a qualitative
approach, which includes: analysis of relevant scientific literature, analysis of international reports,
comparative approach that allows for a systematic understanding of trends and challenges. The results
indicate that Al has significant potential for improving the public sector through: increased efficiency,
reduced administrative costs, improved transparency, better decision-making. However, there are also
serious risks: algorithmic bias, privacy threats. dependence on technology In the context of North
Macedonia, these risks are further emphasized due to institutional unpreparedness. The research shows
that while there is potential for significant progress, the implementation of Al is limited due to
insufficient digital maturity, legal framework, and human resources.

Keywords: artificial intelligence, new public management, public administration, digitalization,
public policies
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ABSTRACT

Party-hopping, a phenomenon in which elected representatives switch their allegiance from one
political party to another, has become a prevalent and contentious issue in Indian politics. This abstract
offers a glimpse into the dynamics of party-hopping in India, aiming to shed light on the motivations,
consequences, and implications of this practice. The paper delves into the factors that drive elected
officials to switch parties, ranging from ideological misalignment and personal ambitions to pragmatic
considerations in a highly competitive political landscape. Furthermore, this research highlights the
consequences of party-hopping on India's democracy, including its impact on voter trust, party
structures, and the overall stability of the political system. It explores how party-hopping can both
enhance and undermine democratic processes, depending on the context and the motivations behind
the switches. Through a comprehensive analysis of historical and contemporary case studies, the paper
seeks to provide insights into the underlying dynamics of party-hopping, its impact on Indian politics,
and its broader implications for democratic governance. By understanding the multifaceted nature of
this phenomenon, policymakers, scholars, and citizens can engage in informed discussions and
potentially devise strategies to address the challenges it presents to the Indian political landscape.

Keywords: Elections, Party-hopping, Indian politics, Political Defections and Party Switching.
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ABSTRACT

In order to understand the connection between language and thought, we must look at the
cognitive phenomena of the human mind. One of the disciplines that studies the mental functioning of
an individual is cognitive linguistics. The subject of this paper is to analyse the phenomenon of
metaphor as a means of experiencing and understanding abstract experiences. Therefore, the subject of
this research project is to explore the metaphor not as a figure of speech but as a cognitive mechanism.
Cognitive linguistics has been dealing with conceptual metaphor since 1980, with the publication of
the works of George Lakoff and Mark Johnson. The data for this study is a corpus of several different
conceptual metaphors excerpted from the speeches of two American political candidates in the 2024
presidential election. After the theoretical view of the cognitive-linguistic approach to metaphor, the
author deals with the examination of all the categories found in the speeches of the two candidates.
The aim of the study is to describe and classify, and then interpret and explain the types of metaphors
and their representation in political discourse. Special attention was focused on the balance between
the two models of corpus analysis: qualitative and quantitative. The corpus analysis resulted in nine
basic categories that are deeply expanded and illustrated with the relevant examples. After the corpus
has been analysed and the results compared, it can be concluded that the political discourse abounds
in various metaphorical-linguistic expressions. Furthermore, it was concluded that the source domains
of journey, war and buliding are the most productive categories. This proves the key role of structural
metaphor, through which the understanding of an abstract concept is structured using a more concrete
one.

Keywords: cognitive linguistics, conceptual metaphor, abstract domain, concrete domain,
structural metaphor.
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ABSTRACT

The paper provides an overview of methods for representing knowledge and knowledge frames.
The hierarchical organization of knowledge as well as the apparatus of logical reasoning are defined.
An expert evaluation system has been developed along with input-output composition models of the
expert system for the maintenance of rotating machines.

Keywords: Knowledge, expert system, knowledge frames, reasoning, knowledge bases.
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ABSTRACT

Business Process Reengineering (BPR) represents a new business concept or philosophy that
emerged in the 1990s. The central focus of reengineering philosophy is on processes, referring to
process design. The reengineering revolution had two main themes: the first was organizing around
processes, and the second was organizing processes in a superior way.

Keywords: Benchmarking, reengineering, Ugljevik thermal power plant
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ABSTRACT

The monetary policy of the European Union is one of the key instruments for achieving
macroeconomic stability, sustainable economic growth, and maintaining price stability within the euro
areca member states. This paper analyzes the institutional framework of the European Union’s
monetary policy, with particular emphasis on the role of the European Central Bank, its objectives,
instruments, and operational mechanisms. Special attention is given to the challenges that monetary
policy has faced in recent years, including the consequences of the global financial crisis, the COVID-
19 pandemic, inflationary pressures caused by disruptions in supply chains, and geopolitical
uncertainties. The aim of the research is to examine the current state of the European Union’s
monetary policy, assess its effectiveness in achieving its established objectives, and identify the key
perspectives for its future development. The study applies descriptive and comparative analysis
methods, as well as an analysis of relevant statistical indicators and official documents of the
European Central Bank.

Keywords: Monetary policy, European Union, European Central Bank, euro area, inflation,
financial stability.
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