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Taras Rak’, Olga Smotr?
IT STEP University, Ukraine', Lviv State University of Life Safety, Ukraine’

Strategies for Integrating Artificial Intelligence into the Training of
Civil Protection Specialists

This paper explores strategic approaches to integrating artificial intelligence (Al) into the training
of civil protection specialists. In response to the growing complexity of natural and man-made threats,
Al offers transformative potential in personalizing education, simulating crisis scenarios, and
enhancing decision-making. The authors propose adaptive learning models based on trend analysis
and emphasize the importance of ethical implementation, cybersecurity, and teacher training. The
study concludes that Al can reshape pedagogy in security-oriented fields, provided that risks are
mitigated through scientifically grounded strategies and continuous policy adaptation.

In an era marked by the rapid escalation of natural disasters, man-made accidents, and
geopolitical conflicts, the training of civil protection (CP) specialists is becoming increasingly
complex. Traditional educational paradigms often fail to address the dynamic nature of these threats,
necessitating innovative approaches — such as the integration of artificial intelligence into the
educational process. Al holds transformative potential for simulating crisis scenarios, personalizing
learning paths, and enhancing decision-making under uncertainty. However, its implementation raises
critical questions regarding strategy, impact, and security. This paper explores strategic approaches to
integrating Al into the training of CP specialists and offers scientifically grounded recommendations
for its ethical and effective application in education.

Effective Al integration requires a multifaceted strategy that aligns technological capabilities
with the specific needs of civil protection. A key approach involves developing adaptive learning
models that leverage trend analysis to tailor educational trajectories. For instance, Al can analyze
external factors such as climate change, urbanization, and digitalization to prioritize the competencies
essential for CP specialists — such as risk assessment, emergency forecasting, and unmanned aerial
vehicle (UAV) operation. This underscores the need for conceptual and mathematical models that
encompass strategic trends in civil protection, competence profiles of specialists, and probabilities of
emergency scenarios, thereby optimizing personalized learning paths for each student.

The significance of this issue is reflected in the growing interest, funding, and legislative support
at the highest governmental levels across leading nations. For example, the U.S. Department of
Homeland Security (DHS) outlines measures for managing Al in civil protection, including risk
assessment and workforce training. Hybrid strategies, such as Al-driven simulations (e.g., rescue
robotics workshops) combined with human oversight are receiving considerable attention. Similarly,
the European Civil Protection Knowledge Network promotes the use of Al in hazard data analysis and
virtual training environments, emphasizing the importance of diverse datasets to avoid gaps in real-
world applicability. At the regional level, policymakers in Albania, Kosovo, and North Macedonia
stress the importance of international cooperation and capacity building, recommending alignment
with global funding for phased Al deployment. These strategies highlight the value of foresight
analysis, SWOT assessments, and scenario modeling to dynamically adapt training programs and
ensure preparedness for multifaceted threats.

Al integration is profoundly reshaping education in security-oriented fields, offering both
opportunities and challenges. It enables personalized learning by automating routine tasks and
facilitating realistic simulations that accelerate skill acquisition in areas such as crisis prediction and
resource management — potentially reducing economic losses from emergencies. However, the use of
Al in education also presents risks. While it enhances training, it may lead to data breaches,
algorithmic bias, and diminished critical thinking among students. For example, reliance on generative
Al tools can foster dependency on automation, potentially undermining independent decision-making
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in high-risk scenarios. Moreover, Al introduces new cybersecurity vulnerabilities, requiring
educational institutions to address threats such as model attacks and data leaks.

Overall, Al is driving a shift toward interdisciplinary, data-driven pedagogy, but safeguards are
essential to mitigate its adverse effects on student autonomy and system reliability. To harness Al’s
benefits while minimizing its risks, implementation must be guided by scientifically sound principles
— particularly those concerning data confidentiality and ethical use. A crucial component is continuous
professional development for educators, incorporating Al literacy into curricula to foster ethical
competencies. Pilot programs can serve as a testing ground to evaluate effectiveness prior to full-scale
deployment. As global challenges evolve, ongoing research and adaptive policies will be vital to
sustaining Al-enhanced educational ecosystems.

Keywords: artificial intelligence, civil protection, adaptive learning, crisis management,
cybersecurity, sustainable training.

JEL classification: 033, 123, H56, K24, M53.

Tibor Laszlé Csegodi
Hungarian University of Agriculture and Life Sciences

Examination of the Social, Income and Housing Quality Components of Energy
Poverty Based on Eurostat Data

Energy poverty characterized by a household's inability to afford adequate energy services
for a decent standard of living, extends beyond mere income deprivation, encompassing factors
such as poor housing conditions, high energy prices, and inefficient energy consumption.
Consequently, understanding and addressing energy poverty requires a holistic approach. energy
poverty is also shaped by factors such as the energy efficiency of dwellings, the cost of energy,
and individual energy consumption behaviours. Early scholarly contributions, notably Brenda
Boardman’s seminal work, established the foundational understanding of energy poverty as a
condition where households are unable to afford adequate energy services to maintain a healthy
and comfortable living environment. Building on Boardman's work, subsequent research has
further refined these factors, integrating aspects like energy efficiency, housing quality, and the
broader socio-economic context to provide a more nuanced understanding of energy poverty
dynamics. The complexity behind the concept of energy poverty has led to varied measurement
approaches globally, with no single, universally accepted standard for assessing energy poverty,
leading to challenges in international comparability and policy implementation. Recognizing
these complexities, the European Union has moved towards a more comprehensive
understanding, seeking to integrate various dimensions into a cohesive Framework. The European
Union's approach often incorporates metrics such as the inability to keep homes adequately warm,
the presence of leaking roofs or damp walls, and high housing cost overburden rates to capture
the lived experiences of energy-poor households.

This research employs a methodology centred on four basic indicators extracted from
Eurostat data, enabling a comprehensive examination of energy poverty's social, income, and
housing quality components. Specifically, the selected indicators—percentage of total population
living in a dwelling with structural defects, percentage of households unable to keep home
adequately warm, and housing cost overburden rate—offer a robust framework for assessing the
multifaceted nature of energy poverty across EU member states. The general trend indicates a
slight improvement in the level of energy poverty across EU countries, albeit with persistent
variations between the best and worst performers. While some policy measures may be effective
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