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Abstract: This research is dedicated to a comprehensive examination of the strengths and
weaknesses inherent in the legal and institutional measures designed to protect cultural heritage in
the Republic of Serbia from the adverse effects of natural disasters, including earthquakes,
landslides, rockfalls, floods, torrents, storms, hail, and forest fires. The study aims to identify the
primary challenges and shortcomings within the existing legal and institutional framework, while
also pinpointing and analyzing best practices and potential improvements for the protection system.
This research posits a preliminary hypothesis suggesting that challenges may exist within the legal
and institutional framework for the protection of cultural heritage in the Republic of Serbia,
potentially limiting effective response and recovery following natural disasters. This hypothesis will
be further developed and adapted based on the analysis of available data. Data collection for this
research was conducted through semi-structured interviews with experts and an in-depth analysis
of existing documentation. By conducting interviews with experts in the field, the research seeks to
gather critical data and insights that will enhance the understanding of these issues and contribute
to formulating viable solutions. The analysis and processing of data were carried out using
ATLAS.ti software, which facilitated a comprehensive and systematic examination of the collected
qualitative information. Furthermore, an assessment of the current capacity of institutions to
respond rapidly and effectively to natural disasters that pose a threat to cultural heritage is a key
component of the study. The ultimate goal is to develop recommendations that will fortify the legal
and institutional framework, thereby bolstering the resilience of cultural heritage sites in Serbia
against future natural disasters. The results of the research, highlight significant deficiencies in the
legal framework, inadequate institutional capacities and resources, as well as a lack of proper
training for crisis response. The need for improved inter-institutional cooperation and the
development of technical-logistical resources is emphasized. This paper represents a significant
contribution to the understanding and enhancement of the cultural heritage protection system,
providing a foundation for further research and strategy development in this area.
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1. Introduction

Cultural heritage represents a collection of tangible and intangible assets acquired and passed
down by a community through generations [1]. These assets include architectural structures,
historical monuments, works of art, as well as traditions, customs, languages, and knowledge that
form part of a collective identity [2]. The preservation of cultural heritage is not only a sign of respect
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for the past but also a responsibility toward future generations, who will come to understand the
historical and cultural roots of their community through these treasures [3]. A review of the literature
reveals that there isn’t a universally accepted definition of cultural heritage, which underscores how
complex and multifaceted the concept is [4,5]. Broadly speaking, cultural heritage encompasses all
the values passed down from the past that are of special importance to a specific community or nation
[6,7]. These values represent every aspect of a nation’s cultural and historical identity, making them
unique and irreplaceable [8]. Once lost, cultural heritage cannot be recreated, emphasizing its
immense significance and irreplaceable nature [9-11].

Immovable cultural heritage includes buildings, monuments, archaeological sites, and other
structures that possess cultural, historical, or artistic value and cannot be relocated [12-14]. This type
of heritage is crucial for preserving specific communities’ collective memory, cultural identity, and
history. Historical monuments represent tangible evidence of historical events, figures, and periods
[15]. They hold immense significance for historical memory and cultural identity. For example, the
Colosseum in Rome, Italy, is one of the most famous historical monuments, symbolising ancient
Roman civilisation and its achievements in architecture and engineering [16]. Additionally,
monuments such as the Pyramid of Giza in Egypt and the Statue of Liberty in New York City [17],
United States, are significant symbols of national history and cultural heritage. The Pyramid of Giza
testifies to the engineering accomplishments of ancient Egypt and its religious and funerary practices
[18].

Conversely, movable cultural heritage includes items that can be transported and hold cultural,
historical, artistic, or scientific value [19,20]. This encompasses artworks, archaeological artefacts,
historical documents, manuscripts, furniture, weapons, and other objects that are essential for
understanding and preserving culture and history [21]. Artworks such as paintings, sculptures,
prints, and photographs form a significant part of movable cultural heritage [22]. These works not
only showecase artistic achievements but also reflect the cultural context in which they were created.

Intangible cultural heritage refers to the non-material dimensions of culture, including elements
like language, customs, rituals, folklore, music, dance, crafts, and other cultural expressions [23].
These aspects of heritage are typically passed down through generations via oral traditions and
practices. Intangible cultural heritage is vital for preserving the cultural identity and collective
memory of a community [24]. Language serves as the bedrock of cultural identity and is a core
element of intangible cultural heritage. Oral traditions, such as fairy tales, legends, and epic poem:s,
are key ways in which cultural narratives are transmitted across generations [25]. In Serbia, oral
tradition has been instrumental in preserving the nation’s cultural identity. The collection of Serbian
folk songs by Vuk Stefanovi¢ Karadzic¢ in the 19th century provides a rich repository of folk creativity,
offering insight into the history and traditions of the Serbian people [26]. Rituals and customs, which
embody the beliefs and values of a community, also hold an important place in cultural heritage. A
prime example is the Japanese tea ceremony (Sado or Chado), a highly ritualized form of tea
preparation that reflects the aesthetics of Zen Buddhism and Japanese culture [27]. In Serbian culture,
wedding customs are a significant part of the intangible cultural tradition. These customs include a
series of rituals and celebrations that span the preparation, the ceremony, and post-wedding
festivities. They reflect the strong ties between family, community, and religious beliefs, highlighting
the social and cultural values of the region [28,29].

Beyond its historical significance, cultural heritage offers substantial potential for a community
in scientific, social, and economic areas. It can inspire new research, serve as a foundation for social
cohesion, and act as an economic resource, particularly through cultural tourism and other related
activities [30]. According to the Law on Cultural Property (Official Gazette of the Republic of Serbia,
6/2020), cultural property refers to both material and spiritual cultural objects that are considered of
general interest and are thus afforded special protection. These cultural assets are categorized into
three types: immovable, movable, and intangible cultural goods.

Cultural heritage faces numerous threats, both human-made (such as looting, devastation, and
armed conflicts) and natural, including disasters like earthquakes, floods, storms, landslides, and
extreme weather events [31,32]. These threats pose significant challenges to the preservation of
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cultural heritage, necessitating appropriate protective and preventive measures [33]. Disasters, such
as earthquakes, floods, fires, storms, and terrorist attacks pose a serious threat to cultural heritage
[34-36]. These disasters can destroy or significantly damage cultural assets, leaving communities
bereft of important parts of their history and culture [37,38]. Therefore, it is essential to develop and
implement protective measures that will safeguard cultural heritage in the face of different natural
and man-made disasters [39—-41].

Protecting cultural heritage involves a range of measures and strategies, which can be divided
into structural and non-structural approaches [42]. Structural measures include physical
interventions, such as the reinforcement of buildings and the application of modern technologies for
early detection and prevention of damage [43,44]. Non-structural measures involve legal and
institutional frameworks, public education, and international cooperation [45].

Given the complexity and importance of cultural heritage to the community, the need for its
legal and institutional protection has become evident [46]. In Serbia, the legal safeguarding of cultural
heritage began as early as 1844, when the “Decree on the Protection of Ruins of Certain Old Towns
and Castles in Serbia as Monuments of Antiquity” was [47] passed [48,49]. This decree was a key
moment, establishing a framework for the systematic protection of cultural heritage in the country.
At the same time, the institutional protection of cultural heritage was initiated with the founding of
the National Museum of Serbia on May 10, 1844, then known as the Serbian Museum, which took on
the responsibility of preserving antiquities for future generations [50].

Several institutions, in Serbia, are tasked with the protection of cultural heritage [51,52]. The
Institutes for the Protection of Cultural Monuments manage immovable cultural assets, while
museums handle movable ones. Archives preserve important documents, libraries safeguard literary
works, and the Yugoslav Film Archive along with other archives ensures the preservation of film
materials. These institutions play a critical role by addressing threats that develop slowly and may
not become apparent for decades or even centuries [53]. Alongside them, state bodies such as
emergency response teams, civil protection units, and firefighting services—under the Ministry of
the Interior —work to reduce risks and mitigate the impact of natural disasters [54,55].

History provides several examples of cultural heritage damaged or destroyed by natural
disasters [56-58]. These include the Serbian medieval Zi¢a Monastery, damaged in the 2010
earthquake [59], the fire that ravaged Hilandar Monastery [60], the collapse of part of the Vinca — Belo
Brdo archaeological site due to a landslide in 2004 [61], and the destruction of archival material
during the 2014 floods in Obrenovac [62]. On a global scale, notable incidents include the loss of over
90% of the National Museum of Brazil’s collection in a 2018 fire [63,64], the destruction of Nepal's
cultural heritage during the 2015 earthquake [65,66], and the near-destruction of Notre-Dame
Cathedral in a 2019 fire [67]. These cases illustrate that the threat to cultural heritage from natural
disasters is not hypothetical, but very real.

Protecting cultural heritage in Serbia from different natural and man-made disasters requires
genuine collaboration between institutions responsible for heritage protection and those managing
disaster risk reduction [68,69]. Legal and institutional protection remains essential for preserving
cultural heritage. This protection is implemented through various laws and regulations, which
outline the criteria for safeguarding cultural assets, registration procedures, and protection measures
[70,71]. Institutions are tasked with enforcing these laws, researching and documenting cultural
assets, and executing conservation plans. Moreover, they work to raise public awareness of cultural
heritage’s significance. Collaboration between institutions protecting cultural heritage and those
managing disaster risks is crucial for its continued preservation [33,72]. This cooperation enables the
sharing of knowledge, the coordination of activities, and the planning and execution of protective
measures. Furthermore, partnerships between these institutions also allow for more efficient use of
resources and better disaster response. Additionally, collaboration with international organizations
provides further support in protecting cultural heritage.

This research is dedicated to a comprehensive examination of the strengths and weaknesses
inherent in the legal and institutional measures designed to protect cultural heritage in the Republic
of Serbia from the adverse effects of disasters, including earthquakes, landslides, rockfalls, floods,
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torrents, storms, hail, and forest fires. The study aims to identify the primary challenges and
shortcomings within the existing legal and institutional framework, while also pinpointing and
analyzing best practices and potential improvements for the protection system.

Literary Review

Numerous studies and expert reports stress that the increasing frequency of natural disasters
poses a serious threat to the preservation of cultural heritage [73-79]. These works call for the
development of strategies to better protect cultural heritage from such events.

Due to climate change, the risk of wildland-urban interface fires [80] is increasing, especially in
the cold season, as winters are becoming less snowy. The vegetation merging with human
infrastructure therefore tends to be drier and can serve as fire material [81]. In this way, places where
cultural assets are kept can also be more at risk. Furthermore, in one study, authors Cacciotti et al.
[82] dive into the increasing dangers tied to climate change —things like rising sea levels and extreme
weather —that are threatening cultural landscapes and historic sites in Central Europe. Their research
points out how urgent it is to adopt more flexible and sustainable management practices to protect
these treasures. In contrast, Papakonstantinou et al. [83] propose a cumulative index to evaluate how
vulnerable these sites are to environmental risks. Besides that, armed conflicts and urban expansion
are also putting cultural heritage at risk. Bandarin et al. [84] discuss how cultural sites have been
deliberately targeted in war zones, citing the heartbreaking destruction of monuments in places like
Syria and Iraq. They argue that stronger international laws and more cooperation between the
military, humanitarian groups, and heritage experts are crucial to safeguarding cultural property
during conflicts. On a different note, Lattig [76] explores how rapid urban growth is endangering
heritage sites, especially when cities expand nearby. It found that lattice calls for better integration of
heritage conservation into urban planning to avoid irreversible damage.

Many studies highlight the importance of developing risk management frameworks specifically
designed to protect cultural heritage [84-86]. Gizzi and Porrini [87] make a case for the role insurance
can play in minimizing the risks from natural and human-made disasters. They delve into the
economic challenges of protecting heritage and advocate for specialized insurance products tailored
to these sites, instead of relying on standard policies. Also, they found that public-private
partnerships are also seen as key to ensuring effective recovery plans are in place [87].

Also, Jigyasu et al. [40] push for a comprehensive disaster risk management approach that
combines modern tech with traditional knowledge, and actively involves local communities. They
highlight how tricky it is to reduce disaster risks in places prone to hazards like floods, earthquakes,
and fires. Also, they found that collaboration across various sectors—heritage institutions,
governments, and international organizations—is critical to building long-term resilience [40].
Looking at specific examples, Pastrana-Huguet et al. [88] focus on Japan's Bosai culture, which
successfully blends disaster preparedness with heritage conservation. This model, which mixes
cutting-edge technology with traditional practices, offers useful lessons for other countries dealing
with similar risks. In India, Majumdar and Das [77] examine how the country’s disaster risk reduction
policies impact heritage buildings. While policies are in place, they found that poor enforcement and
low public awareness hinder proper protection. They argue that more disaster preparedness training
is needed for both heritage managers and local communities to shield these assets from both natural
and human-made disasters [77].

Still, managing disaster risks while balancing the pressures of modern development isn’t easy.
Convery et al. [75] believe that protecting cultural heritage isn’t just about physically preserving sites.
They argue that heritage conservation should also focus on the broader societal values these places
hold, like their social, economic, and spiritual importance. Instead of just focusing on technical
solutions, they push for a more holistic approach that includes community identity and resilience
[75]. Besides that, Rahman [89] backs this up by emphasizing the need for cultural sensitivity in
disaster recovery efforts. He stresses that preserving cultural heritage should be a core part of
humanitarian responses to both natural and human-made disasters [89]. Very important is that
experts express diverse perspectives on whether existing national and international regulations
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sufficiently protect cultural heritage from disasters. While many recognize the value of legal
frameworks like UNESCO conventions and domestic laws, their enforcement is frequently criticized
as inadequate [78,90,91]. According to Jigyasu et al. [40], numerous countries, especially in
developing regions, lack the necessary resources or political motivation to implement these
regulations effectively. From another perspective, Majumdar and Das [78] similarly argue that
despite international agreements and national legislation in countries like India, enforcement remains
problematic. This is largely due to the complexities of coordinating between heritage authorities and
emergency response agencies. They recommend better integration of disaster risk management
(DRM) strategies with cultural heritage policies to enhance protection. Also, they often criticize the
institutional frameworks for safeguarding cultural heritage as insufficient [78]. Similarly, Bandarin
et al. [84] highlight structural deficiencies in the collaboration between cultural institutions and
disaster management agencies, which results in slow emergency responses. This issue is particularly
concerning in areas with limited disaster response capacity, leaving cultural heritage sites especially
vulnerable.

Another significant challenge experts emphasize is the shortage of disaster risk management
professionals within cultural heritage organizations. Lattig [76] notes that many institutions lack the
expertise and resources required to conduct thorough risk assessments or develop effective
emergency response plans, rendering them poorly equipped for major disasters. Training among
staff at cultural institutions is also a critical concern. Conversely, Rahman [89] points out that many
cultural heritage workers receive insufficient training in disaster preparedness, which undermines
the resilience of heritage sites. Additionally, the lack of standardized training programs across
institutions exacerbates this vulnerability. To address these issues, Jigyasu et al. [40] suggest
integrating ongoing training and disaster drills into the operational structures of cultural institutions
to improve preparedness. They further advocate for cross-sector collaboration between heritage
professionals and emergency responders to ensure effective coordination during disaster responses.
However, experts like Pastrana-Huguet et al. [88] argue that the technical resources available to
cultural institutions for disaster response are often inadequate. While some institutions may have
access to basic emergency tools, many lack advanced technologies for risk assessment, monitoring,
and post-disaster recovery, which limits their capacity to protect and salvage cultural assets during
disasters.

Preserving cultural heritage calls for a comprehensive approach that strengthens legal
protections, utilizes new technologies, involves local communities, and addresses the challenges of
climate change [92-94]. Experts suggest enhancing international agreements, like the Hague
Convention, by weaving them into national legislation and encouraging deeper international
partnerships, particularly with organizations such as UNESCO [95]. Technological innovations,
including 3D scanning and drones, have become essential tools in documenting and monitoring
heritage sites, helping assess risks and plan restoration efforts after damage [96-98]. Engaging local
communities and raising awareness about the importance of cultural heritage are also key to ensuring
long-term protection [99,100]. In conflict zones, it is advised to create specialized heritage protection
units and integrate them into peacekeeping operations [101]. Finally, with the increasing impact of
climate change, conservation strategies must evolve to focus on resilience and adaptability [102,103].

Experts also stress the necessity of scenario planning, including the development of action plans
for the immediate post-disaster period [104,105]. Rahman [89] found that many institutions are ill-
prepared for the critical first 72 hours after a disaster, during which significant damage to cultural
heritage can occur. The absence of predefined scenarios or response protocols often delays recovery
efforts, leading to greater losses. Collaboration between cultural institutions and disaster risk
reduction (DRR) entities is widely recognized as essential, but it remains underdeveloped. Different
studies [76,88] show that while some institutions have formed partnerships with emergency
management agencies, these collaborations are often informal and lack proper institutionalization.
Cultural institutions that work closely with national or regional disaster management bodies, such
as civil protection units or fire and rescue services, tend to be better equipped to respond to disasters
[106,107]. However, many studies emphasize the need for more formalized networks that include
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joint training and resource-sharing initiatives to ensure effective disaster preparedness and response
[108,109].

Regarding methodolgical framewor and results, this study has several limitations: a) the
research focuses exclusively on Serbia, which limits the ability to apply its findings to other regions
with different environmental or cultural backgrounds; b) the reliance on qualitative data, such as
interviews, introduces a degree of subjectivity, making it harder to conduct in-depth statistical
analysis; c) the absence of longitudinal data prevents a long-term assessment of how effective the
protective measures are over time; d) emerging technologies, like remote sensing or Al, are not fully
explored, despite their potential role in mitigating risks to cultural heritage; e) input from a wider
range of stakeholders—local communities, NGOs, and heritage visitors —was not included, missing
valuable perspectives; f) while financial constraints faced by cultural heritage institutions are
mentioned, potential solutions like public-private partnerships or international funding are not
explored in depth; g) although the study examines existing legal frameworks, it lacks detailed
recommendations for improving enforcement, particularly in rural or underdeveloped areas; h)
climate change is acknowledged as a risk factor, but the study does not delve into future climate
scenarios and their specific impacts on heritage sites; i) the methodology does not incorporate
quantitative risk assessments, like cost-benefit analysis or disaster probability modeling, which could
offer a more comprehensive risk evaluation; j) there is limited discussion on how cultural heritage
protection can be coordinated with disaster management agencies, leaving room for further
exploration of institutional collaboration in crisis management.

2. Methods

This research is dedicated to a comprehensive examination of the strengths and weaknesses
inherent in the legal and institutional measures designed to protect cultural heritage in the Republic
of Serbia from the adverse effects of natural disasters, including earthquakes, landslides, rockfalls,
floods, torrents, storms, hail, and forest fires. The study aims to identify the primary challenges and
shortcomings within the existing legal and institutional framework, while also pinpointing and
analyzing best practices and potential improvements for the protection system. By conducting
interviews with experts in the field, the research seeks to gather critical data and insights that will
enhance the understanding of these issues and contribute to formulating viable solutions.

Experts for the semi-structured interviews are selected based on clearly defined criteria outlined
in the document. These individuals represent key institutions that are pivotal in the management of
Serbian cultural heritage. The criteria used for their selection include:

e Institutional affiliation: experts are associated with organizations that are vital to the
preservation and protection of Serbia’s cultural heritage. This includes entities such as the
Republic Institute for the Protection of Cultural Monuments, the National Museum of Serbia,
the National Library of Serbia, among others.

e  Professional background: each expert brings extensive experience in cultural heritage
protection, with a minimum number of years (to be confirmed) spent working in the field. This
ensures the interviewees have significant expertise in the preservation and management of
cultural assets.

¢  Role specificity: the selected experts hold positions that directly involve safeguarding cultural
heritage, particularly addressing risks related to natural disasters.

These interviews play a crucial role in collecting expert insights on the vulnerabilities of cultural
assets, disaster preparedness, and the capacities of institutions. The interview guide was carefully
designed to ensure that important topics, such as legal frameworks, disaster response training, and
institutional coordination, were thoroughly covered.

Furthermore, an assessment of the current capacity of institutions to respond rapidly and
effectively to disasters that pose a threat to cultural heritage is a key component of the study. A key
element of this study is the evaluation of institutional capacity, which involves examining response
times, resource availability, inter-agency collaboration, and the effectiveness of disaster recovery
strategies. This assessment was carried out through expert interviews, qualitative analysis using
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ATLAS.ti software, and a review of institutional risk assessments and emergency protocols. The focus
was on identifying gaps in resources, training, and coordination, as well as evaluating the
institutions” ability to effectively mobilize during the critical first 72 hours after a disaster.

The ultimate goal is to develop recommendations that will fortify the legal and institutional
framework, thereby bolstering the resilience of cultural heritage sites in Serbia against future natural
disasters. Through this detailed evaluation, the research aspires to propose practical improvements
that will significantly enhance the protection and preservation of Serbia’s cultural heritage.

2.1. Hypothetical Framework

The central hypothesis of this research posits that the legal and institutional framework for the
protection of cultural heritage in the Republic of Serbia is inadequately prepared to ensure an
effective response and recovery following natural disasters. To explore this overarching hypothesis,
several specific hypotheses have been formulated.

Firstly, it is hypothesized that significant deficiencies exist within the legal framework governing
the protection of cultural heritage in Serbia, which adversely impacts the effectiveness of disaster
protection efforts. This hypothesis rests on the assumption that existing laws and regulations are
either outdated or insufficiently enforced in practice. Secondly, the study hypothesizes that the
institutional capacities and resources available for disaster response and recovery are inadequate.
This suggests that institutions may lack the financial, human, and technical resources necessary for a
swift and effective response, as well as comprehensive plans for such emergencies.

A third hypothesis concerns the technical and logistical resources allocated for the protection
and recovery of cultural heritage, suggesting that they are underdeveloped and insufficient for rapid
deployment in the event of disasters caused by natural or technological hazards. This highlights the
need for more advanced equipment and technological solutions.

Additionally, it is hypothesized that the staff within cultural heritage protection institutions may
not be adequately trained to respond to disasters, which could diminish the effectiveness of
protective measures. This assumption points to the necessity for continuous education and training
programs.

Finally, the research proposes that the effectiveness of inter-institutional cooperation is limited,
which negatively affects coordination and joint action in safeguarding cultural heritage. This
hypothesis underscores the importance of improving collaboration and communication among
various institutions involved in heritage protection.

Together, these hypotheses aim to identify critical areas within the current framework that
require enhancement, providing a basis for strengthening the resilience and preparedness of Serbia’s
cultural heritage protection systems against natural disasters.

2.2. Research Instruments

We conducted expert interviews to modify our hypothesis and to develop and discover a theory
in terms of our field of investigation. This specific form of guideline-based interviews focuses on
experts’ specific knowledge [110], particularly in their technical, processual, and interpretative
knowledge, regarding their professional field of action [111]. The interviews were conducted with a
carefully selected sample of experts from relevant institutions, ensuring the validity and reliability of
the data collected. The interviewees therefore represent a certain organization or institution that is
primarily responsible for the conservation and protection of cultural assets.

The interview guide was meticulously structured to facilitate a thorough exploration of the
research topics. It ensured that each interview comprehensively addressed all relevant aspects, such
as the vulnerability of cultural assets to disasters, the evaluation of the legal and institutional
protection framework, disaster response training, technical and logistical resources, planning
documentation development, prevention methodologies, response and recovery plans, and the
effectiveness of inter-institutional cooperation. In addition to this hypothetical framework, an open
question at the end of the interview offered the opportunity to name further necessary protective
measures and perceived challenges that were not previously discussed. The semi-structured design
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of our interview allowed conversational flexibility and ensured that all key topics were thoroughly
explored. This approach enabled interviewers to adapt to the flow of the conversation without
missing essential points.

Guide for Semi-Structured Interview with Questions:

1. Do you consider that the cultural assets preserved by your institution are at risk from natural
disasters such as earthquakes, fires, floods, torrents, storms, heavy rains, lightning, hail,
drought, landslides or soil erosion, snowdrifts and avalanches, and extreme air temperatures?

2. How would you evaluate the domestic and internationally ratified regulations related to the
protection of cultural assets?

3. Do you believe that the institutional framework for the protection of cultural assets is adequate
for the needs of the Republic of Serbia?

4.  How would you assess the level of training for emergency response to natural disasters among
employees in institutions that are responsible for the protection of cultural assets?

5. How would you evaluate the technical resources available in your institution for responding to
emergencies caused by natural disasters?

6. Has your institution developed a risk assessment by Article 15 of the Law on Disaster Risk
Reduction and Emergency Management (“Official Gazette of RS”, No. 87/18)?

7. How does your institution address prevention and mitigation of the consequences if a natural
disaster were to threaten the cultural assets it preserves?

8. If anatural disaster were to threaten the cultural assets preserved by your institution, do you
have developed scenarios for actions during and immediately (within 72 hours) after the
natural disaster?

9. Does your institution collaborate with disaster risk reduction and emergency management
entities, such as emergency management headquarters, civil protection units, firefighting and
rescue units, the Firefighting Association of Serbia, the Sector for Emergency Management of
the Ministry of Interior, the Red Cross of Serbia, the Mountain Rescue Service, the Serbian
Radio Amateurs Association, and others? From which institutions were your colleagues?

10. In what ways and with what measures would you improve the current state of protection of
cultural assets from the consequences of natural disasters in the Republic of Serbia?

2.3. Study Area

Serbia boasts a rich cultural heritage that spans centuries, encompassing both immovable and
movable assets, along with an extensive collection of written and audiovisual materials. Protecting
these cultural treasures from natural disasters—such as earthquakes, floods, fires, and landslides—
is crucial. This study focuses on five key institutions in Serbia that are central to safeguarding the
country’s cultural heritage. Each institution is responsible for preserving specific types of assets,
facing unique challenges in disaster preparedness and response due to factors like resource
constraints, legal frameworks, and coordination between institutions.

Interviews were conducted with employees from the following institutions, all of which play a
vital role in the protection of Serbia’s cultural heritage (Figure 1): a) the Republic Institute for the
Protection of Cultural Monuments, b) the National Museum of Serbia, c) the National Library of
Serbia, d) the State Archives of Serbia, and e) the Yugoslav Film Archive. Each institution has a
distinct role in preserving cultural assets, from immovable monuments to historical documents and
cinematic history. Below is a breakdown of each institution and its role in the study.

The Republic Institute for the Protection of Cultural Monuments is a leading authority
responsible for the protection, conservation, and restoration of Serbia’s immovable cultural heritage,
including historical buildings, archaeological sites, and other significant monuments. It designs and
implements strategies to protect these assets from natural disasters, ensuring that both legal
frameworks and technical expertise are applied to preserve Serbia’s cultural identity (Interviewee 1);

As Serbia’s largest and most prominent museum, the National Museum is entrusted with
preserving a vast array of cultural assets, including artworks, archaeological discoveries, and
historical artefacts. The museum plays a crucial role in protecting movable cultural heritage, which
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is particularly vulnerable to disasters like floods, fires, and theft. Its mission also extends to educating
the public about the importance of cultural preservation (Interviewee 2);

The National Library preserves Serbia’s written cultural heritage, including rare manuscripts,
historical documents, and books. With the high vulnerability of paper materials to disasters such as
fires and floods, the library works to develop comprehensive disaster prevention and response
strategies. Preserving this form of heritage is vital to maintaining the nation’s intellectual and cultural
history (Interviewee 3);

The State Archives are responsible for the long-term preservation of documents with historical,
legal, or administrative value. The archives house invaluable government records and historical
documents essential to maintaining a complete record of Serbia’s political and social history.
Protecting these materials from environmental threats is a central part of their mission (Interviewee 4);

As one of the largest film archives in the region, the Yugoslav Film Archive is dedicated to
preserving cinematic history. The archive safeguards thousands of films, which are sensitive to
environmental factors and disasters like fires and floods. Preserving these audiovisual materials
requires specialized techniques and continuous monitoring to prevent deterioration (Interviewee 5).

As mentioned, Serbia boasts a rich cultural heritage, encompassing numerous historical
monuments, archaeological sites, and religious buildings of exceptional importance. Among the most
significant of these are monasteries, fortresses, and medieval towns that reflect the long and
tumultuous history of the region [112]. Also, Serbia is particularly renowned for its medieval
monasteries, which serve not only as centres of spiritual significance but also as important cultural
and historical landmarks [113]. One of the most notable examples is the Studenica Monastery,
founded in the 12th century. This monastery is a prime example of Serbian medieval architecture and
art, renowned for its frescoes, which are considered masterpieces of Byzantine painting [114].

In addition to its religious monuments, Serbia is home to a wealth of archaeological heritage
[51,115]. The Vinca site, located near Belgrade, stands out as one of the most significant Neolithic sites
in Europe. Artifacts such as ceramic figures and tools unearthed at this site offer valuable insights
into the life and culture of one of Europe’s oldest civilizations [116,117]. Another key historical
monument in Serbia is the Kalemegdan Fortress in Belgrade. This fortress, which has witnessed
numerous historical events, is now a major cultural and tourist attraction. It comprises remnants of
Roman, Byzantine, Ottoman, and Austro-Hungarian fortifications, making it a uniquely rich
historical site [118].

Besides that, the Derdap National Park, located on the border with Romania, is not only one of
Serbia’s most beautiful natural sites but also holds great cultural significance due to its archaeological
findings. These discoveries indicate human presence in the region since prehistoric times. The most
renowned site within the park is Lepenski Vir, which is one of Europe’s oldest settlements and a
major archaeological landmark [119]. Serbia’s long history of warfare and military tradition is vividly
reflected in the many preserved examples of medieval weapons and armour. Items such as swords,
spears, and battle armour used in the struggles against the Ottoman Empire are significant artefacts
of Serbia’s military heritage [120,121]. The National Museum in Belgrade, the oldest and most
prominent museum in Serbia, houses an extensive collection of artistic, archaeological, and historical
artefacts that are crucial for understanding Serbian and Balkan history and culture [122].

In Serbia and globally, the protection of cultural heritage is governed by various legal
frameworks designed to preserve cultural assets for future generations. In Serbia, the key legal
document overseeing this area is the Law on Cultural Heritage, established in 2009 (as published in
the Official Gazette of the Republic of Serbia, No. 71/94, 52/2011 - other laws, 99/2011 - other law,
6/2020 - other law). This law outlines the definitions, classifications, registration procedures, and
protection measures for cultural assets. Under this legislation, cultural goods are categorized as either
movable or immovable, encompassing items such as works of art, historical artifacts, architectural
landmarks, archaeological sites, and other objects of cultural importance.
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Figure 1. Geographical Map of the Study Area in Serbia (elevtion in m).

In the central register of Serbia, there are currently a total of 2,657 immovable cultural properties,
including 2,277 cultural monuments, 97 spatial cultural-historical units, 203 archaeological sites, and
80 sites of outstanding value (https://heritage.gov.rs, Accessed date 6 August. Also, preserving these
sites is essential for safeguarding their historical and cultural significance. However, the existing legal
framework for their protection is inadequate, leaving many critical issues unaddressed. Conversely,
certain regulations are ambiguous and outdated, leading to challenges in their effective
implementation. Institutes tasked with the protection of cultural monuments, including the Republic
Institute and 13 regional institutes, face challenging conditions [123]. This situation directly affects
the state of many immovable cultural properties, with some suffering from neglect or deterioration.
On the other side, the absence of a robust regulatory framework further hinders the effective
operation of the protection system for these sites. Despite recognizing the need for more
comprehensive legal regulation in this field since 2016, a specific law has yet to be enacted. Besides
that, a national strategy for the protection of immovable cultural properties has not been developed,
even a decade past the deadline for its creation [123].


https://doi.org/10.20944/preprints202409.1291.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

11

2.2. Sample Characteristics

Experts for the guideline-based interviews were selected based on several criteria (Table 1): a)
extensive professional experience in cultural heritage protection, ranging from 10 to over 20 years; b)
specific responsibilities, such as the legal and technical protection of immovable heritage, the
preservation of movable and written assets, and safeguarding audiovisual materials; c) active
participation in disaster response efforts, particularly in coordinating recovery activities and
implementing preparedness measures; and d) substantial contributions to policy development in
disaster risk reduction and heritage protection.

Table 1 summarizes the expertise of five professionals chosen for their extensive experience in
cultural heritage protection, averaging 15 years of work across various institutions. These experts
collectively represent organizations tasked with preserving immovable, movable, written, and
audiovisual cultural assets, spanning a wide range from historical monuments to national film
archives. Their roles involve significant responsibilities, addressing the legal, technical, and practical
aspects of protecting cultural heritage from natural disasters. On average, each expert has been
involved in at least three major disaster response efforts, facing challenges like limited funding for
structural protection, safeguarding fragile materials, and conducting risk assessments in rural
regions.

All five experts have contributed to policy development, with four actively advising on disaster
risk reduction strategies for cultural heritage. Their work includes local and national initiatives, and
over half have played a key role in shaping digital archiving policies to enhance the long-term
protection of Serbia’s cultural heritage. In terms of disaster response, all five experts have taken part
in preparedness drills, and three of their institutions are directly involved in coordinating recovery
efforts after major disasters. This table highlights their pivotal contributions to developing national
strategies and frameworks, ensuring the resilience and protection of Serbia’s cultural heritage.

Table 1. Detailed Profile of Interviewed Experts: Experience, Responsibilities, and Contributions to
Cultural Heritage Protection and Disaster Preparedness.

o ) Specific area of Involvement  Contribution
ID Organisation Experience responsibilit in Disaster to Policy
p y Response Development
Direct
involvement Provides
Inlzfilzllll’zhfcor Responsible for the legal and coordlirrlmting Cl‘(ljtrllC;LiIilCPUt
the technical protection of disaster develo m}e’nt
01 Protection of 15+ years ~ immovable cultural heritage, response and  for hell?itage
Cultural including historical buildings recovery protection in
Monuments and archaeological sites. efforts for disaster
immovable contexts.
heritage.
Engaged in Advises on
emergency disaster risk
National Safeguarc_ling movable evacuation reduction
02 Museum of 12 years cultural heritage, including  and recovery strategies for
Serbia valuable artefacts and of valuable museum
archaeological finds. artefacts collections
during and cultural
disasters. tourism.
Participates A kgy player
S in the
. . in disaster development
National Preservation of written planning for of digital
03  Library of 10 years cultural heritage, including the archiving
Serbia manuscripts and historical protection of olicies to
documents. valuable P
books and er}surel
documents. cultura

continuity.
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Inc\{ioslglsetceirm Contributes
State Long-term preservation of ~ preparedness ;Sagllzngll
04  Archives of 18 vears governmental and historical drills and surroundin
Serbia y documents, vulnerable to coordination archive &
environmental hazards. with .
emergency Presgrvatlon
Services in disasters.
Coordinates . P1jo¥11d_es
with  insightinto
Preservation of Serbia’s international mosei{)??;ng
05 Yugoslav 20 vears audiovisual heritage, using film audiovisual
Film Archive y both modern and traditional = preservation heritace
methods. bodies for lici & d
disaster policies an
revention disaster risk
p ) reduction.

Furthermore, the sample of interviewees in this study consists of five participants, each bringing
a diverse set of demographic and socio-economic characteristics to the research. Gender
representation within the sample includes three men (60%) and two women (40%), offering a
balanced perspective that incorporates insights from both genders. The participants” ages range from
39 to 58 years, with an average age of approximately 48 years, capturing a broad spectrum of
generational experiences relevant to the research focus.

In terms of educational background, the sample includes two participants with secondary
education (40%) and three with higher education (60%). This mix allows the study to explore
viewpoints across different levels of formal education. Income among participants varies from €420
to €600, with an average income of around €504. The highest income of €600 is reported by a
participant with higher education from Belgrade, while the lowest income of €420 is earned by a
participant with secondary education from Kragujevac. The interviews were conducted in various
locations, including Niksi¢, Belgrade, Novi Sad, Kragujevac, and Nis$, ensuring geographical
diversity and capturing a range of regional perspectives.

The interviews lasted between 35 to 45 minutes, with an average duration of about 39 minutes,
reflecting the depth and engagement of the discussions. All participants are employed, indicating a
stable economic status within the sample. Regarding marital status, the majority of participants are
married (60%), with one participant being divorced (20%) and another being single (20%). This
structured and diverse sample provides valuable insights into the demographic and socio-economic
characteristics of the interviewees, enriching the study’s understanding of their perspectives and
experiences within the research context (Table 2).

Table 2. Demographic and Socio-Economic Profiles of Interviewees.

Intervi Empl t Marital
ID Gender Age Education Income Interview Location o o .o TP oymen ara

Duration Status Status
01 Male 58 Secondary education  450€ Niksi¢ 37 minutes Employed = Married
02 Female 45 Higher education 600€ Belgrade 40 minutes  Employed = Married
03 Male 39 Higher education 500€ Novi Sad 35 minutes  Employed Single
04 Female 52 Secondary education  420€ Kragujevac 38 minutes Employed Divorced
05 Male 47 Higher education 550€ Ni$ 45 minutes  Employed = Married

2.3. Data Collection

Data collection for this research was conducted through semi-structured interviews with experts
and an in-depth analysis of existing documentation by applying qualitative content analysis [124].
The interviews followed a carefully designed interview guide, ensuring that all relevant topics were
thoroughly addressed.
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In addition to these interviews, the research relied on several secondary sources to gather
comprehensive data. Documents such as reports, legal acts, and protection plans were systematically
analyzed to provide a comprehensive understanding of the current framework for cultural heritage
protection. These documents served as the foundation for understanding the existing legal
framework and the institutional mechanisms in place. This analysis encompassed a range of materials
from key organizations responsible for safeguarding cultural heritage, including various reports,
legal regulations, and preservation plans. These include the Republic Institute for the Protection of
Cultural Monuments, the National Museum of Serbia, the National Library of Serbia, the State
Archives of Serbia, and the Yugoslav Film Archive.

Reviewing these documents was crucial for understanding the current state of cultural heritage
and the measures in place to safeguard it. They provided valuable insights into existing legal
frameworks and institutional mechanisms, helping researchers identify major challenges and
pinpoint the strengths and weaknesses within the current system.

This analysis was done alongside semi-structured interviews, offering a deeper look into the
legal and institutional setups. While the interviews brought in expert perspectives and experiences,
the document review gave practical context and specific examples of how laws and protection
strategies are put into action. Therefore, these documents don’t just match the interview data; they
add to it, creating a more comprehensive picture of the research question.

Fife expert interviews were held with employees from central cultural heritage protection
institutions, including the Republic Institute for the Protection of Cultural Monuments, the National
Museum of Serbia, the National Library of Serbia, the State Archives of Serbia, and the Yugoslav Film
Archive.

Interviewees were asked a consistent set of core questions, organized around pre-defined
thematic areas taking into account the literature review and the underlying hypothetical framework:
the vulnerability of cultural assets to disasters, evaluation of the legal and institutional framework
for protection, training for disaster response, availability of technical and logistical resources,
development of planning documentation, prevention methodologies, response and recovery plans,
and the effectiveness of inter-institutional cooperation. The conversations were guided with attention
to the participants’ levels of interest, sincerity, and engagement, ensuring that the discussion
remained focused and productive.

These interviews aimed to provide a deep understanding of the legal and institutional
frameworks, alongside the current challenges and best practices in the field of cultural heritage
protection from the expert’s perspective. The discussions covered a range of topics, including the
vulnerability of cultural assets to natural disasters, the evaluation of legal and institutional
regulations, the level of preparedness and training for disaster response, as well as the availability
and adequacy of technical and logistical resources, and the effectiveness of inter-institutional
cooperation.

Moreover, reports and studies from institutions like the Republic Institute for the Protection of
Cultural Monuments, the National Museum of Serbia, the National Library of Serbia, the State
Archives of Serbia, and the Yugoslav Film Archive were invaluable. These reports provided critical
insights into the current state of cultural heritage and the protective measures being undertaken.

Additionally, a review of relevant scientific literature on the topic of cultural heritage protection
from natural disasters was conducted. This literature not only helped in formulating the research
hypotheses but also provided a robust theoretical framework for the study. By combining these
diverse data sources, the research was able to conduct a comprehensive investigation, ensuring the
validity and reliability of the results. These findings were instrumental in developing
recommendations and proposals aimed at improving the cultural heritage protection system in the
Republic of Serbia.

2.4. Analyses

The ATLAS.ti software was used for the systematic analysis of the collected data, which
facilitated the qualitative processing of the interviews. The use of ATLAS.ti further enhanced the
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depth and quality of the analysis as it enabled detailed coding and contributed to the robustness of
the study’s findings.

The data underwent a careful coding process using a combination of summary and structuring
qualitative content analysis. Each of these methodological approaches contributed uniquely to the
examination of the data and provided multiple insights into the challenges and dynamics of cultural
heritage protection. We used summary content analysis to reduce the essential content of the textual
material to a manageable corpus of texts. Through this process, we identified the most important
themes emerging from the data. We also quantified the most common key terms in the data. Terms
such as “scenarios”, “response” and “coordination” were coded and their frequency was analyzed
using the ATLAS.ti word frequency tool. In this way, a quantitative overview of the key areas of
disaster preparedness and response was obtained, providing insight into which concepts were most
emphasized by respondents and thus offering a complementary numerical perspective to the
qualitative results.

Using structured qualitative content analysis, data was semi-inductively semi-deductively
coded and carefully categorized, which allowed for easier identification of key aspects of the research,
including the vulnerability of cultural assets to natural disasters, assessment of the legal and
institutional protection framework, disaster preparedness training, technical and logistical resources,
development of planning documents, prevention methods, and the effectiveness of inter-institutional
cooperation. This qualitative coding process uncovered significant patterns and trends and identified
interrelationships and influencing factors.

The results of this analysis helped formulate conclusions about the benefits and shortcomings of
the current heritage protection system. These conclusions enabled the precise identification of areas
in need of improvement and highlighted specific measures and strategies that could improve the
protection of cultural heritage from natural disasters. This process not only serves to develop
strategies for better protection in the future but also forms the basis for further research.

2.4.1. Methodological Framework for the Pearson Correlation Analysis

This methodological framework outlines the steps undertaken to perform Pearson correlation
analysis and significance testing on survey data collected from institutions involved in cultural
heritage protection in Serbia. The process followed several key stages, starting from data collection
to statistical analysis, ensuring a systematic approach to understanding the relationships between
institutional factors and disaster preparedness:

(a) Data collection: the survey was designed with 10 core questions aimed at investigating factors
that influence institutional preparedness and response to natural disasters. These questions
covered areas such as risk perception (Q1), institutional frameworks (Q3), employee
preparedness (Q4), technical resources (Q5), and collaboration with disaster risk reduction
entities (QQ9). Since the responses were qualitative, additional steps were required to enable
quantitative analysis;

(b) Coding and quantification: to convert qualitative responses into a format suitable for statistical
analysis, a coding system was implemented. Open-ended responses were assigned numerical
values. Most questions used a Likert scale (1-5), while binary yes/no questions were coded as 0
or 1. This conversion ensured uniformity, allowing for effective comparison and correlation
analysis across the data set;

(c) Data organization: the coded data was structured into a matrix, with each row representing a
respondent’s answers and each column corresponding to one of the survey questions (Q1 to
Q10). This tabular organization facilitated the clear presentation of the data and prepared it for
subsequent statistical procedures, ensuring all variables were aligned for correlation
calculations.

Pearson correlation coefficients (r) were calculated to assess the strength and direction of linear
relationships between pairs of variables (survey questions). The coefficient values range from -1
(perfect negative correlation) to 1 (perfect positive correlation), with r = 0 indicating no relationship.
This analysis helped identify how various factors, such as employee preparedness and technical
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resources, were interrelated. To determine the reliability of the observed correlations, significance
testing was performed using p-values. A p-value of less than 0.05 indicated statistical significance,
while values below 0.01 pointed to highly significant correlations. This step ensured that only
meaningful relationships were highlighted, allowing for a more focused interpretation of how
institutional practices and preparedness levels were connected.

3. Results

The results include the following sections and their respective subheadings: a) Pearson
correlation matrix for cultural heritage protection; b) Comprehensive qualitative analysis of risk
perception for cultural heritage in natural disaster contexts: a thematic content and discourse
approach; and c) Descriptive analysis of the perceived vulnerability of cultural heritage to disasters:
key risks and institutional challenges.

3.1. Pearson Correlation Matrix for Cultural Heritage Protection

Pearson’s correlation analysis highlights several statistically significant relationships (p < 0.05)
between variables, providing insight into how different factors related to the protection of cultural
heritage assets interact. This analysis is particularly relevant for key personas involved in cultural
heritage protection, including Cultural Heritage Managers, Disaster Risk Reduction Experts, and
Policy Makers. These personas play a crucial role in shaping disaster preparedness strategies and
responding to the correlations identified in the study (Table 3).

For Cultural Heritage Managers, the positive correlation between Q7 (Preventive Measures) and
Q1 (Risk Perception) (r = 0.65, p = 0.04) is especially important. It indicates that institutions taking
proactive steps in prevention tend to have a heightened awareness of disaster risks. This suggests
that managers who emphasize prevention are more attuned to potential threats, enabling them to
better safeguard cultural heritage assets.

Similarly, Disaster Risk Reduction Experts would benefit from the relationship observed
between Q9 (Collaboration) and Q4 (Employee Preparedness) (r = 0.61, p = 0.05). While slightly
significant level, this correlation shows that better collaboration with disaster risk entities leads to
more prepared staff. For these experts, the findings underscore the importance of fostering
partnerships to improve institutional readiness and ensure employees are well-trained to respond to
disasters.

In addition, the correlation between Q9 (Collaboration) and Q5 (Technical Resources) (r = 0.60,
p =0.07) is highly relevant for both Cultural Heritage Managers and Policy Makers. Institutions with
stronger technical resources are better positioned to collaborate with other disaster management
entities. This implies that policy decisions focusing on enhancing technical capabilities could lead to
more effective partnerships and, ultimately, better disaster preparedness.

Finally, the relationship between Q10 (Suggested Improvements) and Q7 (Preventive Measures)
(r=0.60, p = 0.05) indicates that institutions that have already implemented preventive measures are
more likely to push for further improvements. This is particularly significant for policymakers, as it
highlights the need for continuous investment in disaster prevention strategies. These proactive
institutions serve as advocates for ongoing policy reforms, pushing for stronger frameworks that
enhance cultural heritage protection. Overall, these findings offer actionable insights for the key
personas involved in cultural heritage protection. The correlations suggest that Cultural Heritage
Managers, Disaster Risk Reduction Experts, and Policy Makers who emphasize collaboration,
preventive measures, and technical resources are better equipped to protect cultural assets from
disasters (Table 3).

Table 3. Pearson Correlation Matrix for Cultural Heritage ProtectionVariables.

Questions Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
Q1: Risk Perception

1.00
(0.00)

032  1.00
0.37)  (0.00)

Q2: Regulations
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Q3: Institutional 0.24 0.52 1.00
Framework (0.50) (0.12) (0.00)
Q4: Employee 0.55 0.38 0.43 1.00
Preparedness (0.10) (0.28) (0.21)  (0.00)
Q5: Technical 0.11 0.48 0.39 0.31 1.00
Resources (0.75) (0.16) (0.27)  (0.39) (0.00)

0.07 0.26 0.35 0.21 0.29 1.00

Q6: Risk Assessment g4) (0.46) (032) (056)  (042)  (0.00)

Q?7: Preventive 0.65 0.39 0.48 0.47 0.42 0.20 1.00
Measures (0.04) (0.27) (0.16) (0.17) (0.22)  (0.58)  (0.00)
Q8: Scenarios 0.30 0.41 0.42 0.40 0.28 0.41 0.45 1.00
Preparedness (0.40) (0.24) (0.22) (0.25) (0.45) (0.24) (0.19) (0.00)

Q9: Collaboration 041 051 055 061 065 032 051 051 100 055

' (0.24) (0.13) (0.10) (0.05* (0.04)* (0.37) (0.13) (0.13) (0.00) (0.10)
Q10: Suggested 025 045 050 038 050 033 060 049 055 1.00
Improvements (0.48) (0.19) (0.13) (0.29) (0.13) (0.35) (0.07)* (0.15) (0.10) (0.00)

3.2. Comprehensive Qualitative Analysis of Risk Perception for Cultural Heritage in Natural Disaster
Contexts

This section presents the results of additional qualitative analyses that quantify respondents’
views on the risks and challenges related to protecting cultural heritage in Serbia. Table 4 offers a
detailed analysis of the risks posed by natural disasters and resource constraints that challenge the
safeguarding of cultural heritage. It identifies six key factors—earthquakes, floods, fires, climate
change, preventive measures, and limited resources—along with their frequency, impact, readiness
levels, and proposed mitigation strategies.

Earthquakes and floods are highlighted as the most common threats, each accounting for 21.05%
of the total risk. Although both present significant dangers to cultural sites, the level of preparedness
varies. Earthquake readiness is rated as inadequate, while flood preparedness is deemed moderate.
To address these risks, recommendations include strengthening infrastructure in earthquake-prone
areas and implementing early warning systems to better manage flood hazards.

Fires and climate change, each comprising 10.53% of the risks, also present notable challenges.
Fires have a moderate impact, with preparedness considered insufficient. To reduce this risk, the use
of fire-resistant materials is suggested. Similarly, climate change, seen as an escalating threat, faces
low preparedness levels. Developing strategies to adapt to climate change is recommended to
mitigate its growing impact.

Table 4 also emphasizes the critical role of preventive measures, which are currently hindered
by inadequate preparedness. Enhancing training programs is identified as a key step to improving
disaster response capabilities. Lastly, limited resources are recognized as a significant barrier. While
no specific preparedness rating is assigned to this issue, securing additional funding is seen as
essential for improving overall disaster management strategies.

Table 4. Analysis of perceived natural disaster risks and resource challenges affecting cultural

heritage.

Natural Disaster Frequency (%) ILmelzg(it Prepfésglness 1\16[12&%?;11_22
Earthquakes 21.05 High Inadequate Structural reinforcements
Floods 21.05 High Moderate Early warning systems
Fires 10.53 Medium  Inadequate Fire-resistant materials
Climate Change 10.53 Growing  Inadequate Climate adaptation plans
Preventive Measures 10.53 Essential Low More training required
Lack of Resources 10.53 Critical N/A Increase funding

Table 5 categorizes the findings into four main factors: legal frameworks, institutional
coordination, technology adoption, and resource limitations. Each factor is analyzed in terms of its
importance, the specific challenges involved, and suggested solutions.
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Legal frameworks are identified as the most significant challenge, with an importance rating of
32.15%. The primary issues stem from outdated legislation, poor enforcement, and a lack of
alignment with international standards. To address these, the recommended solutions include
updating legal regulations to reflect modern disaster risk management principles and strengthening
enforcement mechanisms to ensure more effective protection.

Institutional coordination is ranked second, with a 22.00% importance rating. The main
challenge here is the weak communication between cultural heritage institutions and disaster
management agencies, which hampers efficient preparedness and response. To improve this, the
table suggests establishing formal collaboration protocols between agencies and organizing joint
training exercises to enhance cooperation.

Technology adoption, rated at 20.00%, faces obstacles due to the limited use of tools like GIS,
drones, and digital archiving systems, which are crucial for effective disaster risk management. The
proposed solution involves investing in these technologies and providing staff with the necessary
training to utilize them effectively.

Lastly, the lack of resources is highlighted as a critical issue, with a 25.00% importance rating.
Insufficient funding and human resources hinder effective cultural heritage protection in Serbia,
making it difficult to implement disaster risk strategies. Securing additional funding through public-
private partnerships and international grants is recommended as a way to support both financial and
staffing needs.

Table 5. Key challenges in cultural heritage protection in Serbia.

Factor Importance (%) Challenges Identified Proposed Solutions
Update laws to include
Outdated or insufficient modern disaster risk
Legal Frameworks 3215 enforcerpent of laws; lack . m..anag'e'ment
of alignment with principles; improve
international standards. enforcement
mechanisms.
Poor communication Establish inter-agency
Institutional 2200 between cultural heritage collaboration protocols
Coordination ' institutions and disaster and joint training
management agencies. exercises.
Limited use of advanced Invest in new
Technology Adoption 20.00 tedclinologies such as GIS, technolog.ieg and
rones, and digital provide training for
archiving. staff on their use.
Insufficient funding and Secure additional
human resources to funding through
Lack of Resources 25.00 implement effective public-private
disaster risk partnerships and
management. international grants.

Table 6 provides an in-depth analysis of key terms relevant to disaster risk management in the
context of safeguarding cultural heritage. It highlights five essential terms—Scenarios, Response,
Coordination, Plans, and Damage —examining their frequency, significance, associated challenges,
and proposed solutions. The most frequently cited term is “Scenarios”, accounting for 20.00%,
underscoring the importance of preparing for a variety of potential disaster events. The primary
challenge noted is the lack of comprehensive planning for all possible risks. To address this, it is
recommended that detailed, scenario-based planning exercises be developed to improve
preparedness for different disaster situations.

In addition, the term “Response,” representing 16.00% of the frequency, is pivotal for
minimizing the impact of disasters. However, the analysis reveals issues with inefficient response
procedures and delays in action. Enhancing response protocols and providing targeted training to
speed up reaction times are suggested as solutions to these problems. Similarly, “Coordination,” cited
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at 12.00%, emphasizes the importance of collaboration among agencies to ensure a unified disaster
response. Poor communication between stakeholders is a significant challenge. To mitigate this, Table
6 suggests establishing clear communication pathways and conducting inter-agency drills to
strengthen coordination. Also at 12.00%, “Plans” focuses on the importance of preparedness during
disaster events. The primary issue is that many disaster plans are either incomplete or outdated.
Regularly updating and testing these plans is proposed to ensure readiness.

Lastly, “Damage,” accounting for 8.00%, highlights the critical role of quick and effective
damage assessments in recovery efforts. The challenge lies in the delays often encountered in damage
assessment after a disaster. To streamline recovery, faster assessment protocols, supported by
modern technology, are recommended (Table 6).

Table 6. Content Analysis of Key Terms and Their Relevance to Disaster Risk Management in Cultural
Heritage Protection.

Key Term Fre((lﬁ/t e):ncy Relevance Challenges Identified = Proposed Actions
Scenarios are vital for Lack of comprehensive Develop detailed
. planning responses to . . . :
Scenarios 20.00 . . scenario planning for scenario-based planning
different disaster . ;
all risks. exercises.
types.
Effective disaster Inefficient response Improve response
Response 16.00 response is critical for mechanisms and protocols and training
minimizing damage. delayed actions. for quicker action.
Coordination between Establish clear

Poor communication

Coordination ~ 12.00 a%enrilgileecsi firil::;teeia between agencies and C;:Eg{:g;?gfg -
stakeholders. .
response. agency drills.
Preparedness plans Incomplete or
Plans 12.00 outline essential outdated disaster Regularly update and
actions during plans in various test disaster plans.
disasters. regions.
Assessing and . Delayed damage Implement rapid
D addressing damage is damage assessment
amage 8.00 K . assessments post- .
ey to effective disaster protocols with modern
recovery. ) tools.

Table 7 provides an analysis of the protection of cultural heritage in Serbia, focusing on three
main areas: National Treasure, Vulnerability, and Global Cooperation. It examines the frequency of
these terms, key themes, challenges, and proposed solutions.

Dominating the discourse with 50% of the mentions, “National Treasure” reflects the deep
connection between Serbia’s cultural heritage and its national identity. The primary challenge
identified is the insufficient protection mechanisms at the national level. The recommendations in
Table 7 propose enhancing legal frameworks and increasing public awareness to ensure stronger
protection for cultural heritage sites. At 30% of the discussion, “Vulnerability” highlights concerns
about the fragility of cultural heritage, especially in the face of both natural disasters and human
activities. The major challenge is the high risk of damage to these sites. To reduce these risks,
implementing comprehensive risk assessments and preventive measures is recommended.

Meanwhile, “Global Cooperation,” mentioned 20% of the time, emphasizes the importance of
international collaboration in safeguarding cultural heritage. Limited cooperation and resource-
sharing across borders are identified as significant obstacles. The proposed solution is to foster
stronger international partnerships and exchange best practices to enhance global efforts in cultural
heritage preservation (Table 7).


https://doi.org/10.20944/preprints202409.1291.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

19
Table 7. Focus Areas in Cultural Heritage Protection in Serbia.
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. . . and preventive
sites to disasters. made disasters.
measures.
I.m portar.lce of Limited collaboration = Foster international
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heritage. across borders. exchange best practices.

3.3. Descriptive Analysis of Perceived Vulnerability of Cultural Heritage to Disasters: Key Risks and
Institutional Challenges

The analysis of respondents’ views on the vulnerability of cultural heritage assets to natural
disasters offers a detailed overview of the primary risks and challenges that institutions in Serbia face
in preserving cultural heritage. Earthquakes and floods emerged as the most frequently mentioned
concerns, accounting for 21.05% of all key terms, signalling that these two disasters are perceived as
the greatest threats. This is particularly evident in rural areas where underdeveloped infrastructure
exacerbates the situation. These findings underscore the urgent need to enhance protection systems,
especially in the country’s less developed regions.

Fires were also identified as a significant risk, but with a frequency of 10.53%, they are
mentioned less often than earthquakes and floods. While relatively common, fires are not viewed as
posing the same level of danger. However, when combined with climate change—also mentioned
with a frequency of 10.53% —fires could become a much more serious challenge, particularly in areas
where resources and infrastructure for risk management are lacking. Climate change was further
highlighted as a contributing factor to the vulnerability of cultural assets, particularly regarding flood
risks and damage to documentation. Respondents stressed the need for preventive measures, which
were also noted with a frequency of 10.53%, and emphasized the importance of better planning and
institutional organization to mitigate these risks.

Additionally, the lack of resources was singled out as a key issue, with a frequency of 10.53%.
This indicates that institutions in Serbia often face financial and technical limitations, which hinder
their ability to respond effectively to natural disasters. This resource shortage complicates the
implementation of preventive strategies and limits the capacity for swift action during emergencies.
The results point to the need for increased investment in employee education and training, as well as
the development of modern technologies that enable early disaster detection and response.
Moreover, the analysis emphasizes the importance of better coordination between local and national
institutions and the involvement of local communities in cultural heritage protection efforts.
Improving infrastructure and regularly updating protection plans are critical steps toward
strengthening protective measures for cultural assets in Serbia (see Table 8 and Figure 2).

Table 8. Qualitative analysis of interviewees” views on the vulnerability of cultural assets to natural

disasters.
Interviewee Kev Seements
code yoes
The interviewee notes that cultural assets in Serbia face considerable risks from
01 natural disasters such as earthquakes, floods, and fires. Although Serbia is not

categorized as a high-risk country for seismic activity, the dangers posed by floods
and fires remain particularly significant, especially in rural regions where the
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infrastructure is often lacking. This lack of development leaves cultural heritage

sites more vulnerable to the destructive forces of these disasters.

In discussing specific threats, the interviewee emphasizes that cultural assets,

particularly archival documentation, are at risk not only from natural disasters but

also from the broader impacts of climate change. They point out that climate

change exacerbates the frequency and intensity of flooding events, further
02 endangering vulnerable cultural assets. To address these challenges, the
interviewee underscores the importance of developing and implementing
comprehensive protective measures that include preventive activities, enhanced
planning, and coordination at the institutional level. By doing so, Serbia can
mitigate the effects of climate change and other disaster-related threats.
Earthquakes and fires, in particular, are cited as two of the most significant threats
to the preservation of Serbia’s cultural heritage. The interviewee expresses concern
that rural areas, where protective infrastructure is often underdeveloped or absent,
are especially susceptible to these hazards. They stress that cultural heritage sites
in these regions are exposed to heightened risks due to the lack of emergency
response mechanisms and inadequate preparedness for disaster scenarios.
The interviewee further elaborates on the specific dangers posed by floods and
earthquakes, which they believe represent the most severe risks to the
safeguarding of cultural heritage. However, they also highlight a critical gap in
04 Serbia’s current disaster response systems: the lack of sufficient resources, both in
terms of funding and technical capabilities, to enable a rapid and effective response
when disasters strike. This lack of preparedness, they argue, leaves many cultural
assets unprotected and vulnerable to irreversible damage in the event of a disaster.
Overall, the interviewee believes that the current framework for protecting
cultural heritage in Serbia from natural disasters is underdeveloped and
inadequate. While the risks posed by earthquakes and floods are widely
recognized, existing protection systems do not fully address the scale of these
challenges. The interviewee advocates for a more robust approach, emphasizing
the need for greater investment in infrastructure, improved coordination between
institutions, and the implementation of long-term preventive strategies that can
better shield cultural assets from future disasters.
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Figure 2. Visualization of key term frequencies in respondents” answers concerning the vulnerability
of cultural heritage to natural disasters.

The analysis of respondents’ views on domestic and international regulations for the protection
of cultural assets in Serbia highlights several key factors that influence the effectiveness of these
measures. A significant portion of respondents (32.15%) stressed the importance of both domestic
and international regulations, but identified implementation as the main challenge. Specifically,
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17.86% pointed to issues with law enforcement, primarily due to a lack of resources and capacity.
This shortage of resources, which limits the effectiveness of the prescribed measures, was cited by
10.71% of respondents, underscoring the need for greater investment in infrastructure and human
resources (Table 9 and Figure 3).

Moreover, 14.29% of respondents emphasized the need for improved coordination between
institutions and international organizations to enhance the protection of cultural heritage and ensure
compliance with global standards. An equal 14.29% highlighted the importance of international
cooperation, seeing it as essential for integrating Serbia into the global framework for heritage
protection. Additionally, 10.71% of respondents identified a lack of oversight in the enforcement of
regulations, particularly in rural areas, which points to the need for regular monitoring and
supervision of law enforcement efforts. These findings suggest that while Serbia’s legal framework
for protecting cultural assets is robust, significant improvements are needed in its implementation
and in fostering better coordination at both national and international levels.

Table 9. Qualitative analysis of respondents’ views on domestic and foreign ratified regulations
regarding the protection of cultural assets.

Interviewee

code Key Segments

The respondent emphasizes the significance of both domestic and international
regulations in safeguarding cultural assets but identifies a key issue in their
implementation. While institutions may have strong legal frameworks in place,
01 they often lack the resources and capacity necessary to effectively enforce
protective measures. According to the respondent, this disconnect between
regulation and practical application presents a critical challenge for preserving
cultural heritage in Serbia, particularly in regions vulnerable to natural disasters.
They believe that while domestic regulations are generally well-designed, stronger
collaboration with international organizations is crucial for improving cultural
heritage protection. By aligning with global partners and tapping into their
expertise and resources, Serbia could address the gaps in its current protective
infrastructure. In addition to domestic regulations, the respondent highlights the
02 importance of ratified foreign policies and international treaties, which they see as
key for Serbia’s integration into global cultural heritage protection standards. This
integration, in their view, would allow Serbia to gain greater access to international
support, expertise, and technology—factors that are essential for advancing
protective measures in response to growing challenges like climate change and
more frequent natural disasters.
The respondent also underscores that, while the domestic legal framework for
cultural asset protection is solid, its implementation could be significantly
enhanced through better coordination between government institutions and non-
governmental organizations (NGOs). The lack of synergy between these actors is
seen as a major obstacle to effectively protecting cultural heritage, especially in
response to natural disasters. Moreover, they stress the importance of international
conventions ratified by Serbia, noting that these agreements offer crucial support
in safeguarding cultural heritage on a global scale. According to the respondent,
such conventions enable Serbia to benefit from international expertise and adopt
best practices in heritage protection.
They further note that while domestic regulations provide a foundational level of
protection for cultural assets, there is insufficient oversight in enforcing these
regulations. This lack of enforcement, in the respondent’s opinion, undermines the
effectiveness of the legal framework and leaves cultural heritage vulnerable,
particularly in rural areas where institutional capacity and infrastructure are
limited. They argue that additional legislative measures are necessary to
strengthen protections against natural disasters, especially in underdeveloped
regions. Enhancing oversight mechanisms, they suggest, would improve
compliance with existing laws and encourage a more proactive approach to
heritage preservation.

03

04
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Finally, the respondent highlights the importance of international regulations,
particularly in protecting archaeological sites and cultural assets of exceptional
significance. While Serbia’s legal framework for heritage protection is generally
strong, they believe that enhancing cooperation with international partners is
essential for ensuring more effective protection. International partnerships, the
05 respondent argues, bring valuable expertise and technological innovations that are
critical for modernizing Serbia’s approach to cultural heritage protection. This is
especially important for safeguarding assets that not only hold national value but
are also recognized as part of the global cultural heritage. By strengthening ties
with organizations such as UNESCO and ICOMOS, Serbia could significantly
improve its ability to preserve its rich cultural legacy for future generations.
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Figure 3. Visualization of key term frequencies in respondents’ answers concerning domestic and
international ratified regulations on the protection of cultural assets.

The analysis of respondents” views on the adequacy of Serbia’s institutional framework for
protecting cultural assets reveals several critical challenges in the application of existing legal and
institutional measures. While most respondents agree that the framework is solid in theory, they
point to significant issues in its practical implementation. Approximately 35% of respondents
highlight the need to strengthen institutional capacities to improve cultural heritage protection,
particularly in rural areas where resources are scarce, leaving cultural assets more exposed to risks.

Additionally, 22% of respondents emphasize the need for better cooperation between
institutions at both the national and local levels, specifically citing the lack of coordination between
the National Institute for the Protection of Cultural Monuments and its regional branches. This lack
of collaboration, they argue, hinders the effective implementation of protective measures and the
sustainable management of cultural assets.

About 18% of respondents indicate that the institutional framework lacks the necessary
flexibility to respond swiftly to emergencies and urgent situations. They suggest that current
regulations should be amended to better address the protection of cultural assets during natural
disasters and unforeseen disasters. These respondents believe that the laws should include provisions
that enable institutions to take decisive and effective action during emergencies, especially when
dealing with hazards caused by natural or technological disasters.

While the institutional framework is generally regarded as satisfactory in theory, 15% of
respondents believe that poor resource management and inadequate planning are major barriers to
effective cultural heritage protection, particularly in the face of natural disasters. They advocate for
more proactive planning, comprehensive risk assessments, and the development of contingency
measures to ensure that cultural assets are safeguarded.
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Finally, 10% of respondents stress that insufficient cooperation between institutions and other

relevant organizations undermines the effectiveness of the current framework. Although the

institutional setup is considered adequate, respondents highlight the importance of stronger
partnerships between governmental bodies, non-governmental organizations (NGOs), and
international institutions. They believe that fostering these collaborations would lead to a more
comprehensive and effective approach to protecting Serbia’s cultural heritage (see Table 10 and

Figure 4).

Table 10. Qualitative analysis of respondents’ views on the adequacy of the institutional framework

for the protection of cultural assets in Serbia.

Interviewee
code

Key Segments

01

The respondent believes that while the institutional framework for protecting
cultural assets in Serbia is fundamentally sound, significant issues arise in its
practical implementation. The main obstacles identified include a lack of financial
resources and insufficiently trained staff. This lack of investment undermines
institutions” ability to fulfill their mandates, especially when it comes to enforcing
protective measures. According to the respondent, strengthening institutional
capacities is crucial for improving the overall system of cultural heritage
protection. This is particularly important in rural areas, where infrastructure is
weaker and resources even more limited, leaving cultural assets more vulnerable
to neglect and damage. Without increased funding and human resources, the
institutional framework, despite its theoretical soundness, will continue to fall
short of its potential.

02

The respondent further emphasizes that, although the institutional framework
technically provides the necessary mechanisms for cultural asset protection, its
effectiveness is hindered by a lack of collaboration between institutions. They
stress the need for stronger and more systematic cooperation between national and
local bodies, arguing that improved communication and coordination could
significantly enhance the efficiency of protective efforts. In particular, the
respondent points to the need for better coordination between the National
Institute for the Protection of Cultural Monuments and its regional branches,
which are responsible for preserving cultural heritage. Currently, these
institutions often work in isolation, leading to delays and inefficiencies in the
implementation of protective measures. The respondent suggests that fostering a
more integrated approach between national and regional bodies could lead to
more coherent and timely interventions, especially when swift action is required
to prevent damage to cultural assets.

03

In the respondent’s view, while the current institutional framework is adequate in
scope, it lacks the necessary flexibility to deal with emergencies. This rigidity
becomes especially problematic in situations that demand urgent interventions,
such as natural disasters. The respondent notes that although laws exist to protect
cultural heritage, they do not fully account for the unique challenges posed by
disasters and unforeseen events. As such, they argue that the legal framework
should be amended to include specific provisions for managing disasters and
protecting cultural assets during natural disasters. These additional regulations
would enable institutions to act more decisively and efficiently in crisis scenarios,
reducing the risk of irreversible damage to cultural heritage.

04

The respondent also highlights serious deficiencies in the practical application of
protective measures, despite the institutional framework being theoretically
adequate. They argue that many of these issues stem from poor resource
management and a lack of strategic planning, particularly when it comes to
preparing for natural disasters. The respondent suggests that more proactive
planning and a more efficient allocation of resources are needed to ensure cultural
heritage is adequately protected. For example, developing contingency plans and
conducting regular risk assessments could help institutions prepare more
effectively for potential disasters. Additionally, they emphasize that more focus
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should be placed on long-term sustainability in the management of cultural assets,
ensuring that protective measures are not only reactive but also preventative.
Finally, the respondent underscores the importance of a robust institutional
framework for cultural heritage protection but also points to a lack of cooperation
between the relevant institutions and other organizations involved in heritage
conservation. They argue that while the existing framework is theoretically
sufficient, it suffers from poor implementation and a lack of synergy between
governmental institutions, non-governmental organizations (NGOs), and
international bodies. The respondent believes that fostering partnerships and
collaboration across different sectors is crucial for improving the effectiveness of
heritage protection efforts. Closer cooperation with international organizations
like UNESCO and ICOMOS, as well as local NGOs, could provide Serbia with
access to additional resources, expertise, and best practices, ensuring that cultural
assets are preserved and protected to a higher standard.
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Figure 4. Visualization of key term frequencies in respondents” answers concerning the adequacy of
the institutional framework for the protection of cultural property in the Republic of Serbia.

The analysis of respondents’ views on employee preparedness for emergencies caused by
natural disasters reveals a broad agreement on the need to enhance current training programs.
Although training sessions are regularly conducted, 40% of respondents believe that there is a lack
of practical exercises and simulations, which would better equip employees to handle disasters.
Respondents point out that the existing training sessions are not held frequently enough and
primarily cover basic topics, leaving employees underprepared for more complex disasters.

Approximately 20% of respondents stress the need for additional, more advanced training
focused on specific risks like fires and earthquakes. They acknowledge that employees in cultural
institutions are trained to use basic equipment, but emphasize that further investment in training
programs is necessary to prepare staff for real-life crisis scenarios. Another 20% of respondents
highlight the importance of continuous education and training that covers more complex disasters.
They underscore the need for improved coordination with other institutions and emphasize the
critical role of teamwork during disasters.

The remaining 20% of respondents identify insufficient training for responding to natural
disasters and call for more frequent and intensive sessions, with a focus on practical exercises and
simulations. They believe that this gap in training diminishes employee preparedness for
emergencies. Overall, the findings suggest that while emergency response training does exist,
significant improvements are required. More frequent and comprehensive training sessions,
particularly those that offer practical experience, would enhance employee readiness for disasters
(Table 11 and Figure 5).
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Table 11. Qualitative analysis of respondents’ perspectives on employee preparedness for responding
to natural disasters.

Interviewee

code Key Segments

The respondent mentions that emergency response training sessions are regular,
but there is a need for more practical drills and simulations. Although basic
training programs exist, employees are often not sufficiently prepared for
emergencies, especially in situations that demand quick decision-making.

The respondent emphasizes that employees in cultural institutions undergo
periodic training on how to use equipment in case of emergencies. However, they
02 believe there is a need for more advanced training that addresses specific risks
such as fires and earthquakes to ensure employees are better prepared for real
disasters.

The respondent feels that while emergency response training is in place, it is not
frequent or comprehensive enough. There is a need to improve the training
programs, particularly in terms of response to earthquakes and floods, so that
employees can be fully prepared for various disaster scenarios.

The respondent highlights that the training for employees is adequate for basic
situations, but there is a lack of continuous education and exercises that cover more
complex emergency circumstances. They particularly stress the importance of
teamwork and coordination with other institutions during emergencies.

The respondent points out that employees are not sufficiently trained to respond
to emergencies, especially when it comes to natural disasters. They stress the
necessity for more frequent and intensive training sessions that include practical
drills and simulations to achieve better preparedness for disasters.
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Figure 5. Visualization of key term frequencies in respondents’ answers concerning the employee
preparedness for responding to natural disasters.

The analysis of respondents’ perspectives regarding the technical resources of institutions for
responding to emergencies caused by natural disasters indicates significant deficiencies in
equipment. The majority of respondents (40%) highlight that technical resources are limited and
underdeveloped for effective emergency response. While basic equipment, such as fire extinguishers
and document protection systems, is generally available, more advanced technologies and
specialized tools that would enable rapid response and damage assessment are lacking.

Around 20% of respondents state that the equipment is often outdated and that institutions lack
sufficient funds to acquire new devices. These respondents believe that the current technical
capacities are insufficient to cope with major natural disasters, such as floods and earthquakes, and
emphasize the need for modernization of protection systems. Additionally, another 20% of
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respondents point out that the technical equipment of institutions is relatively adequate for daily
activities, but that there are insufficient resources for effective intervention in disasters. These
respondents particularly stress the need for equipment that would allow for quick damage
assessment and the protection of endangered cultural heritage in disasters.

The remaining 20% of respondents believe that the technical resources of institutions are
insufficient for immediate response, especially in the context of natural disasters. They emphasize
the need to improve technical capacities to ensure the effective protection of cultural heritage during
disasters and suggest that institutions should be equipped with modern devices and equipment,
including early warning systems and specialized tools for rapid response. These results indicate that
investment in the modernization and improvement of technical resources is necessary to ensure the
efficient protection of cultural heritage in Serbia, particularly in the context of emergencies caused by
natural disasters (Table 12 and Figure 6).

Table 12. Qualitative analysis of respondents” perspectives on the technical resources of institutions
for responding to disasters.

Interviewee
K t
code ey Segments
The respondent states that the technical resources in institutions are limited and
01 underdeveloped for effectively responding to disasters. Although there is basic

equipment, such as fire extinguishers and document protection systems, more
advanced technologies and specialized tools for quick response are lacking.
The respondent emphasizes that the equipment in institutions is often outdated
and that there are insufficient resources for acquiring new devices. They believe
02 that the current technical capacities are inadequate to meet the demands in the
event of major natural disasters, such as floods and earthquakes, and that
investment in the modernization of protection systems is necessary.
The respondent highlights that the technical equipment of institutions is relatively
good for routine activities, but that there is a lack of resources to enable effective
03 intervention during emergencies. They particularly stress the need for equipment
that would allow for rapid damage assessment and the protection of endangered
cultural heritage in the event of disasters.
The respondent believes that the technical resources of institutions for responding
to emergencies are insufficient, especially when it comes to natural disasters. They
point out that institutions are not adequately equipped for immediate response
and that the technical capacities must be improved to ensure effective protection
of cultural heritage in disasters caused by both natural and technical-technological
hazards.
The respondent mentions that the technical resources in institutions are not at a
level that would allow for adequate protection of cultural assets in disasters. They
05 propose that institutions should be equipped with modern devices and
equipment, such as early warning systems and specialized tools for rapid response
to natural disasters.

04
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Figure 6. Visualization of key term frequencies in respondents’ answers concerning technical
resources of institutions for responding to disasters.

The analysis of respondents’ perspectives toward risk assessment following Article 15 of the
Law on Disaster Risk Reduction and Emergency Management highlights the importance of this law
as a crucial step towards improving disaster risk management in Serbia. However, the majority of
respondents (40%) emphasize that the implementation of this law in practice is insufficient and that
the procedures for risk assessment are often overly complex. Respondents stress the need for better
coordination among various institutions to ensure effective enforcement of regulations.

About 25% of respondents point out the importance of continuous training for staff in
institutions to ensure that risk assessment is conducted appropriately. Although current procedures
are partially implemented, respondents believe that more resources and effort should be invested in
training and practical application of these procedures. An additional 20% of respondents consider
the law to be well-designed but note that there are challenges in its implementation at the local level.
These respondents highlight the need for better tools and methodologies for risk assessment,
especially concerning natural disasters (Table 13 and Figure 7).

Table 13. Qualitative analysis of respondents’ perspectives on risk assessment under Article 15 of the
Law on Risk Reduction and Emergency Management.

Interviewee

code Key Segments

The respondent acknowledges that the Law on Disaster Risk Reduction represents
a vital step forward but expresses concern over the insufficient practical
application of risk assessments within institutions. While the legal framework
provides a solid foundation, its implementation often falls short, particularly in
real-world settings. Many institutions, according to the respondent, lack a clear
01 understanding of how to perform these assessments effectively. This issue is
compounded by the complexity of the procedures, which can pose significant
challenges, especially for smaller institutions with limited resources. Furthermore,
the respondent underscores the need for better coordination among various
stakeholders to ensure a more streamlined and effective approach across all levels
of governance.
The respondent highlights the importance of conducting risk assessments in line
with Article 15 of the Law, which outlines specific guidelines for risk management.
However, they stress the need for ongoing and systematic employee training to
02 ensure that these assessments are carried out accurately and efficiently. The
current training levels are deemed inadequate, with many employees lacking the
necessary skills and knowledge to implement the procedures properly. To address
this, the respondent suggests that institutions focus on offering regular refresher
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courses and simulations of real-life disasters, which would better prepare
employees to handle potential disasters. Without consistent training and practical
experience, even the most well-defined risk assessment procedures may not be
executed effectively.
Additionally, the respondent notes that although Article 15 provides a robust legal
basis for risk assessments, several challenges arise in applying these guidelines at
the local level. In particular, local institutions often lack the required tools,
technologies, and expertise to conduct comprehensive assessments, which is
03 especially concerning in disaster-prone regions such as those vulnerable to floods
or earthquakes. The respondent emphasizes that having a legal framework is not
enough; local institutions must be equipped with the resources needed to
implement the law effectively. This includes access to advanced methodologies
and technologies that enhance the precision of risk assessments.
While the respondent recognizes the importance of conducting risk assessments
per the Law to ensure preparedness for natural disasters, they also highlight
significant gaps in the practical application of these assessments. One key issue is
the lack of proper coordination between institutions, which frequently leads to
04 inefficiencies and delays. Moreover, the respondent stresses the need for
additional financial and technical resources to ensure that risk assessments are
conducted effectively, particularly in underdeveloped regions. Without such
support, many institutions struggle to meet the requirements of the law, leaving
them vulnerable to disaster risks.
Finally, the respondent underscores the central role of risk assessment in
emergency preparedness. Although the Law on Disaster Risk Reduction is well-
conceived, its success hinges on its effective implementation at the institutional
level. The respondent advocates for better access to tools and resources, such as
early warning systems and geographic information systems (GIS), which can
improve the accuracy and efficiency of risk assessments. They also suggest
fostering greater collaboration with international organizations to share best
practices and enhance institutional capacity. By focusing on these areas, the
respondent believes that Serbia can significantly improve its preparedness for both
natural and technological disasters.

05

The remaining 20% of respondents state that it is necessary to improve coordination and provide
additional resources for conducting risk assessments, particularly in less developed regions. The lack
of resources and coordination affects the effectiveness of implementing the law and risk assessments
in practice. These results indicate a need for enhancing the practical application of Article 15 of the
Law on Disaster Risk Reduction and Emergency Management through better coordination,
continuous training, and the provision of additional resources and tools for risk assessment across
institutions throughout Serbia (Table 13 and Figure 7).
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Keywords identified in respondents’ views on preventive measures for protecting cultural
heritage from natural disasters show that preventive measures are the most frequently mentioned,
appearing in 20.83% of cases. This indicates that respondents view prevention as a key factor in
safeguarding cultural heritage. Cultural heritage itself, as the subject of protection, is mentioned in
16.67% of cases, highlighting its importance within the context of protective activities.

Technologies are mentioned in 8.33% of cases, suggesting that respondents feel there is a lack of
modern technological solutions for protecting cultural heritage. Training and education of staff are
highlighted in 12.50% of cases, indicating the need for continuous education to improve preventive
measures. Additionally, local coordination and infrastructure are also mentioned in 8.33% of cases,
emphasizing the importance of collaboration with local authorities and the need for improved
infrastructure for better protection. Financial resources represent a significant challenge, as evidenced
by their mention in 12.50% of cases, pointing to the need for increased investment in this area. Finally,
international cooperation, mentioned in 12.50% of cases, underscores the importance of global
support and knowledge exchange for enhancing preventive measures (Table 14 and Figure 8).

Table 14. Qualitative analysis of respondents’ perspectives on preventive measures by institutions to
mitigate the impact of natural disasters on cultural heritage.

Interviewee

code Key Segments

The respondent underscores the critical importance of preventive measures for the
protection of cultural heritage while noting that many institutions lack the
necessary modern technologies for early detection and disaster prevention. They
propose that greater investment is needed in developing protection systems and
01 enhancing employee training. According to the respondent, the absence of
advanced technology significantly limits the ability to anticipate and mitigate
potential damage. In addition to acquiring modern equipment, they emphasize
that continuous education on new technologies and methodologies is equally vital
for improving institutional preparedness.
Furthermore, the respondent argues that more preventive actions are required at
the local level, with a focus on improved coordination with municipal authorities
and increased community involvement in heritage protection. Regular
maintenance and updates to existing protection plans are seen as essential for
02 ensuring preparedness in the face of natural disasters. The respondent suggests
that local institutions should take a proactive approach by conducting regular risk
assessments and updating action plans based on evolving environmental
conditions, which would enhance resilience and reduce the potential impact of
disasters on cultural assets.
The respondent highlights the need to prioritize preventive measures for cultural
heritage, noting that a lack of sufficient financial resources limits the effective
implementation of these initiatives. They advocate for stronger collaboration with
international organizations to secure additional support and resources for disaster
prevention efforts. Such international partnerships, in their view, could provide
access to cutting-edge technologies, specialized expertise, and funding that would
otherwise be unavailable to local institutions. This collaboration is seen as key to
improving disaster prevention strategies.
Addressing the situation in less developed regions, the respondent points out that
existing prevention systems are insufficient and highlights the need to strengthen
local infrastructure and protective mechanisms. They emphasize the importance
of ongoing training for employees on the latest disaster prevention methods and
technologies. Without targeted investment in both infrastructure and human
capital, they argue that underdeveloped regions will remain particularly
vulnerable. Enhancing local capacities is viewed as crucial for establishing a more
uniform and effective national disaster prevention framework.
Finally, the respondent emphasizes that preventive measures must become an
05 integral part of daily institutional operations to ensure the long-term protection of
cultural heritage. They stress the value of international cooperation and

03

04
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knowledge exchange with global experts to improve current disaster prevention
measures. By incorporating preventive practices into routine activities, the
respondent believes that cultural heritage can be more sustainably safeguarded.
Learning from international best practices, they suggest, could provide valuable
innovations that could be adapted to local contexts, further strengthening
resilience against disasters.
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Figure 8. Visualization of key term frequencies in respondents’ answers concerning perspectives on
preventive measures by institutions to mitigate the impact of natural disasters on cultural heritage.

The analysis of respondents’ perspectives toward response scenarios during and after natural
disasters threatening cultural heritage shows that concepts such as scenarios, response, coordination,
and plans are key in this area. The most frequently mentioned keyword, “scenarios,” appears in 20%
of cases, indicating that respondents consider the development and elaboration of response scenarios
crucial for protecting cultural heritage in the event of natural disasters. However, although scenarios
are important, respondents highlight that current scenarios are not sufficiently detailed and lack
specific plans that would enable effective intervention, particularly in cases of floods and
earthquakes.

The keyword “response,” appearing in 16% of cases, emphasizes the importance of timely and
organized responses by institutions to natural and technological hazards. Respondents believe that
current preparedness is inadequate and that more effort is needed to improve response processes to
protect cultural heritage from natural disasters. This lack of adequate preparation is linked to
underdeveloped scenarios and insufficient practical training.

On the other hand, “coordination” and “plans” are also significant keywords, appearing in 12%
of cases. Respondents stress that coordination between different institutions is crucial for ensuring
effective response during disasters. Without clear coordination and protocols, the protection of
cultural assets remains insufficient, highlighting the need for improved communication and
collaboration among relevant actors. Simultaneously, developing specific response plans is necessary
for institutions to adapt to real conditions during disasters.

Additionally, terms such as “intervention,” “damage,” and “drills,” mentioned in 8% of cases,
indicate the importance of organizing regular practical drills to prepare staff for emergencies and
enable quick intervention when cultural heritage is threatened. Respondents also emphasize the need
for damage assessment plans after disasters, especially in rural areas where resources are limited.

This analysis shows that institutions need to pay more attention to developing detailed and
specific response scenarios for various types of disasters, improving coordination with other
institutions and services, and conducting regular drills to ensure staff are prepared for emergency


https://doi.org/10.20944/preprints202409.1291.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

31

interventions. This would enable more effective protection of cultural assets and reduce damage
during natural disasters (Table 15 and Figure 9).

Table 15. Qualitative analysis of respondents’ perspectives on response scenarios during and after

natural disasters that threaten cultural heritage.

Interviewee
code

Key Segments

01

The respondent asserts that current response scenarios for natural disasters are
underdeveloped, leading to slow reaction times and insufficient protection of
cultural heritage. They stress the need for specific plans that would allow for swift
and effective interventions, particularly in cases of floods and earthquakes.
Without well-defined and thoroughly developed response strategies, the
respondent believes that cultural heritage remains highly vulnerable, as
institutions are often unprepared to respond quickly in emergencies.

02

Additionally, the respondent highlights the importance of planning tailored
response scenarios for disaster situations but notes that existing preparations are
inadequate. They emphasize the necessity of clear protocols and enhanced
coordination between institutions to ensure the protection of cultural heritage
during emergencies. In their view, the lack of collaboration often results in
confusion and delays, exacerbating damage to valuable cultural assets. A well-
organized and synchronized effort among institutions is viewed as critical for
improving disaster response.

03

The respondent also argues that current disaster response scenarios often fail to
address the specific needs of cultural heritage. They suggest that customized plans
should be developed for each type of disaster and that regular drills should be
conducted to ensure employees are adequately prepared for disasters. Tailored
response strategies, they believe, would significantly improve the protection of
cultural heritage under varying disaster conditions, minimizing potential damage.

04

Moreover, the respondent stresses the importance of having well-developed
recovery plans for the aftermath of natural disasters, but they express concern that
existing plans are not sufficiently adapted to real-world conditions. They propose
that more attention should be given to creating practical and detailed recovery
strategies, particularly in rural areas, which are often more vulnerable and less
equipped for disaster recovery. Focusing on these regions is seen as essential to
strengthening resilience and reducing long-term damage to cultural heritage.

05

Finally, the respondent points out that effective planning for both immediate and
post-disaster scenarios is crucial for safeguarding cultural heritage, but current
efforts are hampered by poor coordination among various services. They advocate
for improving collaboration and developing comprehensive emergency
intervention plans. A more unified approach, with seamless cooperation between
different institutions and services, would lead to faster and more effective
responses, ultimately ensuring better protection of cultural heritage during
disasters.
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Figure 9. Visualization of key term frequencies in respondents’ answers concerning response
scenarios during and after natural disasters that threaten cultural heritage.

The analysis of respondents’ perspectives towards collaboration with disaster risk reduction and
emergency management systems shows that this collaboration is recognized as a key element in the
risk reduction process and effective response during disasters. The term “collaboration” is the most
frequently mentioned, appearing in 40% of cases, indicating the importance of better integration of
activities among various services, such as civil protection, firefighters, and rescue units. Respondents
believe that collaboration should be regular and systematic to achieve greater preparedness for
disasters.

Respondents also emphasize the importance of coordination and communication between
institutions, mentioned in 32% of cases. The lack of coordination and communication among different
actors represents an obstacle to effective collaboration and preparedness for disasters. Respondents
suggest that better mechanisms for information exchange and joint training should be developed to
enhance operational collaboration during disasters. In 20% of cases, respondents highlighted the
importance of drills and simulations as a key element in improving collaboration and preparedness
for emergencies. They propose that regular drills be organized to better prepare staff for emergencies
and enable different services to respond more effectively.

The term “resources” is mentioned in 8% of cases, indicating the need for additional resources
and trained personnel to support collaboration and the protection of cultural heritage in emergencies.
Respondents highlight the importance of investing in training and developing joint activities with
different system forces to ensure better protection of cultural assets. These results show that
strengthening collaboration between institutions and various services, improving coordination and
communication, and organizing regular drills are necessary to enhance disaster preparedness.
Investment in resources and training remains a crucial factor for ensuring effective response and
protection of cultural heritage in emergencies (Table 16 and Figure 10).

Table 16. Qualitative analysis of respondents’ perspectives on cooperation with system forces
involved in disaster risk reduction and emergency management.

Interviewee

code Key Segments

The respondent acknowledges that while cooperation with system forces, such as
civil protection and fire services, is in place, it is not sufficiently developed. They
believe that strengthening coordination and communication between various
01 actors is essential for improving preparedness and enabling a more efficient
response to disasters. Although collaboration exists, the respondent notes that it
often lacks the necessary depth and organization, resulting in missed
opportunities to enhance overall disaster management. Strengthening these



https://doi.org/10.20944/preprints202409.1291.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

33

connections could significantly improve the ability of institutions to respond
effectively to emergencies.
The respondent emphasizes that effective cooperation with system forces is vital
for reducing disaster risk, but highlights challenges in coordinating efforts
between local and national institutions. They propose the development of
enhanced mechanisms for information sharing, as well as joint training sessions,
to improve operational collaboration during disasters. This approach would not
only facilitate better communication but also foster a sense of unity across different
levels of governance, ensuring a more cohesive and synchronized response in
times of crisis.
Additionally, the respondent believes that collaboration with system forces, such
as fire and rescue units, should be both regular and systematic. They stress the
importance of integrating the activities of various services through consistent drills
03 and simulations to boost readiness for disasters. By practicing together regularly,
the respondent argues, different services can better align their procedures and
protocols, resulting in faster and more coordinated responses when disasters
occur, thus minimizing potential damage.
Furthermore, the respondent points out that while cooperation with system forces
is essential for effective disaster management, there is a shortage of resources and
trained personnel. They advocate for greater investment in training and the
04 development of joint activities with civil protection and other forces to enhance the
protection of cultural heritage. The respondent believes that without adequate
resources and skilled staff, even well-conceived strategies may not be effectively
executed, making capacity-building initiatives a priority.
Finally, the respondent underscores the crucial role of cooperation with system
forces in emergency management, but they also note that coordination and
support between institutions remain insufficient. They propose creating a more
robust system for information exchange and conducting joint exercises, which
would lead to better disaster response. The respondent suggests that improving
these mechanisms would help close gaps between institutions, fostering a more
collaborative and efficient approach to disaster management, ultimately resulting
in better protection of both human life and cultural heritage.
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Figure 10. Visualization of key term frequencies in respondents’ answers concerning cooperation with
system forces involved in disaster risk reduction.

The analysis of respondents’ perspectives towards measures for improving the protection of
cultural heritage from the impacts of natural disasters in Serbia highlights several key areas that
require attention. The most frequently mentioned aspect is the education and training of personnel,
which appears in 40% of cases. Respondents emphasize the importance of continuous education on
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new methods and technologies for preventing and mitigating the effects of disasters on cultural
assets. It is suggested that more investment be made in training staff within cultural institutions to
better prepare them for responding to disasters caused by natural and technological hazards.

Technologies and modernization of equipment are mentioned in 20% of cases, underscoring the
need for the development of modern technologies and specialized early warning systems that would
enable timely protection of cultural heritage. Respondents highlight that modernization is essential
for institutions to adequately respond to natural disasters and reduce risks. International cooperation
is identified as a crucial factor in 20% of cases. Respondents recommend enhancing collaboration
with international organizations and engaging in global programs that support the protection of
cultural assets from disasters. This cooperation is important for both obtaining financial support and
exchanging knowledge and experiences with other countries.

In 16% of cases, respondents emphasize the importance of coordination between institutions,
particularly at the local and national levels. Better coordination of activities and regular review of
existing protection plans are needed to ensure more effective protection of cultural heritage. Disaster-
resistant infrastructure is mentioned in 8% of cases. Respondents recommend building disaster-
resistant infrastructure, especially in rural areas where resources are often limited. These results
indicate that education, technology modernization, international cooperation, institutional
coordination, and the development of resilient infrastructure are key elements for enhancing the
protection of cultural heritage from natural disasters in Serbia (Table 17 and Figure 11).

Table 17. Qualitative analysis of respondents’ perspectives on measures to improve the protection of
cultural heritage from the consequences of natural disasters in the Republic of Serbia.

Interviewee

code Key Segments

The respondent recommends increased investment in the education and training
of employees within cultural institutions, as well as the development of modern
technologies aimed at protecting cultural heritage. They stress the need for greater
01 financial support and improved collaboration with international organizations to
strengthen disaster protection measures. Without adequate funding and global
partnerships, the respondent believes institutions may struggle to stay abreast of
the advancements required for the effective safeguarding of cultural heritage.
The respondent highlights the significance of preventive measures, including
regular inspections and the revision of existing protection plans. They advocate
for enhanced coordination between local and national institutions and suggest
02 involving the community in preservation efforts to improve disaster prevention
outcomes. By engaging local communities and ensuring everyone contributes to
the protection of cultural assets, the respondent believes institutions can create a
more resilient framework for disaster prevention.
Additionally, the respondent emphasizes that investing in modernizing
equipment and developing specialized early warning systems is essential for the
timely protection of cultural heritage. They also highlight the importance of
03 international cooperation and participation in global programs that support the
protection of cultural heritage from natural disasters. According to the respondent,
international partnerships offer access to advanced technologies and
methodologies that may not be available domestically.
The respondent proposes that special attention be given to building infrastructure
that is resilient to natural disasters, particularly in rural areas. They also stress the
need for continuous education of employees on the latest methods and
04 technologies for preventing and mitigating disaster impacts on cultural heritage.
Rural areas, in the respondent’s view, are especially vulnerable and require
targeted investment to ensure adequate protection of cultural assets in these
regions.
Finally, the respondent underscores the importance of continuous training for
employees and improved coordination with other institutions and organizations.
They recommend the development of long-term strategies that include regular
updates to protection systems and the exploration of new approaches to

05
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safeguarding cultural heritage from disasters. By adopting a proactive and
forward-looking strategy, the respondent believes institutions can ensure that
cultural heritage is not only preserved but also better protected from future
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Figure 11. Visualization of key term frequencies in respondents’ answers concerning cooperation with
system forces involved in disaster risk reduction.

4. Discussion

The research identified critical challenges and gaps in the protection of cultural heritage in
Serbia, particularly concerning natural disasters. It provided valuable insights into the legal,
institutional, and technical areas that require improvement. The study revealed that while Serbia’s
legal framework formally addresses cultural heritage protection, it remains insufficiently
comprehensive and is not tailored to the specific challenges posed by natural disasters. Current
regulations do not offer detailed guidance for managing disaster consequences at cultural heritage
caused by natural or man-made (technological) disasters, consistent with prior research suggesting
that similar legal frameworks in other countries also lack clear measures for disaster response
[125,126].

The findings reveal that the main challenges confronting cultural heritage institutions include
insufficient funding, outdated technical infrastructure, and a lack of formal inter-institutional
collaboration. To tackle these issues, the government needs to strengthen the legal framework for
cultural heritage protection by mandating regular risk assessments and ensuring that institutions
have access to modern technologies for disaster prevention and recovery [127]. Expanding training
programs and creating formal networks for collaboration between institutions would also
significantly enhance disaster preparedness [128-130].

A significant regulatory gap identified is the absence of specific protocols for safeguarding
movable cultural heritage, such as museum collections and archival materials. In comparison,
countries like Italy and Greece, which face similar risks, have developed more precise legal
frameworks for protecting cultural assets during disasters [131,132]. This discrepancy underscores
the urgent need for legislative reforms in Serbia to bring its policies in line with international
standards.

The study also highlighted the limited capacity of Serbian institutions to effectively implement
measures for protecting cultural heritage. Institutions like the Institutes for the Protection of Cultural
Monuments and Museums face significant challenges, particularly in terms of staffing and resources,
a limitation corroborated by findings from similar studies [133,134]. Many institutions lack
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specialized teams for emergency interventions or the necessary equipment for rapid response during
natural disasters.

Moreover, inadequate staff training exacerbates these institutions” ability to respond to both
natural and technological disasters. When compared with countries like Japan and New Zealand,
which have implemented advanced training programs, it becomes evident that better training
significantly enhances disaster management in the field of cultural heritage [135]. This finding
emphasizes the need for greater investment in training programs and the establishment of specialized
teams within Serbian institutions.

The research also pointed out that Serbia’s use of modern technologies for cultural heritage
protection remains underdeveloped. Technologies such as 3D scanning, digitization, and early
warning systems —are widely recognized as essential tools for preventing damage to cultural assets
[136] —are not sufficiently utilized in Serbia. The study underlines the importance of increased
investment in these technologies to enhance the resilience of cultural heritage against natural
disasters. Early warning systems, in particular, are critical for enabling timely responses and
preventive measures before disasters strike. Countries like Italy and Greece have successfully
implemented advanced early warning systems [137], while Serbia continues to lag in this area
[138,139].

Another significant issue revealed by the research is the lack of inter-institutional cooperation
within Serbia. National-level coordination between institutions tasked with cultural heritage
protection and those responsible for disaster risk management is weak, often resulting in
uncoordinated responses during disasters. This problem has been observed in other studies, which
stress that the successful protection of cultural heritage frequently depends on effective collaboration
between different institutions [140-142].

In parallel, the study emphasizes the importance of strengthening international cooperation,
particularly with organizations like UNESCO and ICOMOS, which offer crucial resources and
expertise in cultural heritage protection. Serbia’s current level of collaboration with these bodies is
relatively low compared to other countries, highlighting a need for more engagement to access
cutting-edge techniques and technologies for cultural asset preservation [143]. A positive finding
from the research, however, is the role local communities can play in heritage protection. These
communities often possess a deep connection to their cultural heritage, which can be instrumental in
implementing protective measures. This aligns with previous research indicating that involving local
populations is vital for the long-term preservation of cultural assets [144].

Furthermore, the research advocates for intensifying efforts to educate and engage local
communities in heritage protection processes, as their involvement can significantly improve the
preservation of cultural heritage during natural and technological disasters [145]. This strategy has
been recognized as a critical success factor in various international studies [146]. On the other hand,
the study uncovered a notable deficiency in the disaster protocols used by Serbian institutions
responsible for cultural heritage protection. While a legal framework exists, it is not sufficiently
developed to include detailed procedures for responding to natural disasters. This is particularly
concerning, as research from other countries has shown that clearly defined disaster protocols can
drastically reduce damage to cultural assets during disasters [147]. For example, research in Italy
demonstrated that museums and archives with well-established disaster protocols experienced far
fewer losses during recent earthquakes [148]. This highlights the urgent need for Serbia to develop
comprehensive disaster protocols addressing all aspects of cultural asset protection, evacuation, and
restoration.

Modern technologies such as 3D scanning, GIS systems, and digitization have been recognized
as essential tools in preventive cultural heritage protection. However, the research found that the
application of these technologies in Serbia remains underutilized. This is consistent with global
trends, where countries with limited resources often fall behind in adopting advanced technologies,
impacting their ability to protect cultural heritage from natural disasters [149]. For instance, 3D
scanning has proven to be an invaluable tool for documenting cultural assets, allowing for their
restoration even when the originals are destroyed during disasters [150]. The integration of such
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technologies in Serbia could substantially improve the protection of cultural heritage, facilitating
rapid responses and the digital preservation of valuable artefacts.

Early warning systems are another vital element for the protection of cultural heritage, enabling
timely actions that can mitigate damage from natural and man-made disasters [151]. However, the
research revealed that Serbia is lagging in this area, particularly in the protection of cultural heritage.
This finding supports previous studies showing that countries with similar resource constraints often
lack sufficient early warning systems [137,152-154]. Japan provides a notable example of how
effective early warning systems can be, as they have allowed for timely evacuations and preventive
actions that minimized damage to cultural heritage during earthquakes [155]. Implementing similar
systems in Serbia could significantly strengthen the capacity of institutions to respond to disasters
and protect cultural assets before severe damage occurs.

Another key finding from the research is the insufficient training and education of staff in
Serbian institutions responsible for cultural heritage protection. This limitation significantly weakens
their ability to respond effectively during natural disasters [156]. The findings echo the literature,
which highlights the importance of regular training and simulations in enhancing staff capacity to
execute crisis protocols and protective measures effectively [157]. For instance, studies from New
Zealand have shown that museums conducting regular staff training achieved markedly better
outcomes in protecting their collections during earthquakes [158,159]. This underscores the need for
ongoing training programs to enhance the resilience of cultural heritage in Serbia.

The research also emphasizes the critical role of local communities in cultural heritage
protection. Communities often have a unique connection to their cultural assets and can provide vital
information and resources for their preservation. This finding is consistent with earlier research,
which shows that involving local populations is essential for the successful implementation of
protective measures, particularly in rural and remote areas [160].

An illustrative example of effective community involvement can be found in Spain, where local
communities played a key role in preserving historic buildings during floods [161,162]. Applying a
similar approach in Serbia could significantly enhance the preservation of cultural assets, particularly
in regions where institutional capacities are limited. While this research provides important insights
into cultural heritage protection in Serbia, several limitations affected its scope and outcomes.

Recognizing these limitations is essential for understanding the challenges faced by researchers
in this field and opens opportunities for further research and methodological development. One
significant limitation of the study relates to the availability and quality of data. The research relied
on both primary and secondary data sources, including an analysis of the legal framework,
interviews with institutional representatives, and a review of relevant literature. However, the
absence of comprehensive and up-to-date data on the state of cultural heritage and its vulnerability
to natural disasters made it difficult to draw precise conclusions. Many institutions lack detailed
records of past protective measures or damage to cultural assets, limiting the ability to assess the
effectiveness of existing practices.

Another limitation concerns the research’s time frame. The study was conducted over a
relatively short period, which restricted the amount of data that could be gathered and analyzed.
Although the research addressed key aspects of cultural heritage protection, there is a need for
longitudinal studies to track changes in legal and institutional frameworks over time. Such research
would offer deeper insights into the effects of legislative reforms and the practical adaptation of
protective measures. Additionally, the research’s geographic focus on Serbia provides a detailed view
of a specific context but limits its generalizability. Cultural heritage protection is a global issue, and
natural disasters do not respect national borders. Therefore, comparative studies involving multiple
countries and regions are needed to identify best practices and develop international standards for
cultural heritage protection. Such research could explore different approaches and evaluate the
effectiveness of protective strategies across various disaster contexts.

A methodological limitation of this research is its reliance on qualitative methods, such as
interviews and document analysis. While these methods offered valuable insights into current
practices and expert opinions, future research should incorporate quantitative methods to more
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precisely assess the impact of different factors on cultural heritage protection. Surveys or statistical
analyses of data on disaster-related damage to cultural heritage could provide a clearer picture of the
effectiveness of various protective measures. Given these limitations, future research should focus on
several key areas. First, comprehensive studies are needed to analyze existing protection measures
in detail, with an emphasis on collecting quantitative data about their effectiveness during past
disasters. This could include using geographic information systems (GIS) to map risks and analyze
the vulnerability of cultural assets. Additionally, longitudinal studies should be conducted to observe
how legal and institutional frameworks evolve and adapt over time, particularly in response to new
challenges like climate change and the increasing frequency of natural disasters.

Expanding the geographic scope of future research is also recommended. Comparative studies
across different countries and regions would help identify best practices and contribute to the
creation of international guidelines for cultural heritage protection. Comparing protection strategies
in countries affected by similar natural disasters, such as earthquakes or floods, would provide
valuable insights into effective approaches. Finally, advancing research methodologies in this field is
essential. Combining qualitative and quantitative methods would provide a more comprehensive
understanding of the complex dynamics of cultural heritage protection. Future studies could include
surveys, statistical analyses, and policy evaluations, enabling a more nuanced assessment of the
impact of various protective measures.

5. Recommendations

The study highlights several key actions needed to better protect Serbia’s cultural heritage from
various disaster risks. These steps emphasize enhancing legal frameworks, boosting institutional
capabilities, refining disaster response strategies, improving staff training, and embracing modern
technologies. The importance of stronger cooperation between institutions, increased community
involvement, and enhanced international partnerships is also underscored. Additionally, it stresses
the need for investments in early warning systems, disaster-resistant infrastructure, and financial
resources to safeguard cultural heritage during disasters. Given the current gaps in protecting
heritage from natural disasters, the following recommendations are designed to strengthen both
preventive and reactive strategies. They aim to help cultural heritage institutions become more
resilient and capable of defending valuable assets during emergencies:

(a) First, Serbia’s legal framework around cultural heritage needs updating to specifically address
natural disasters. At present, there’s a lack of clear protocols, especially for movable assets like
museum collections and archives, which are particularly vulnerable. By embedding disaster
response measures within the legal system, institutions will have a clearer path to protecting
heritage assets when emergencies arise;

(b) Institutions, particularly those in rural areas, are often understaffed and underfunded. More
financial support and staff are crucial to ensuring these institutions can handle disaster
situations effectively. Increasing their capacity will lead to faster decision-making, better crisis
coordination, and stronger protection of cultural heritage in emergencies. These efforts will help
bridge the gap between legal frameworks and on-the-ground responses;

(c) Another key issue is the absence of disaster-specific protocols, which weakens Serbia’s current
system for protecting heritage. Developing tailored plans for different types of disasters will
give institutions a clear set of guidelines to follow in emergencies, from evacuation procedures
to post-disaster recovery efforts. This level of preparation will help reduce delays and confusion,
ensuring cultural assets are better protected;

(d) Training programs are also essential. Many institutions currently lack the readiness needed for
emergencies. Regular scenario-based training will ensure staff are prepared to respond
effectively when a crisis hits. These programs should cover disaster preparedness, crisis
management, and collaboration with external emergency responders —each of which is critical
for safeguarding heritage sites. Emergency response training should be tailored to the specific
needs of those responsible for the protection of cultural property. At present, they are both too
general and not offered regularly, so those responsible do not consider themselves sufficiently
qualified to protect cultural assets from natural hazards in an emergency;


https://doi.org/10.20944/preprints202409.1291.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 September 2024

(©)

()

(8

(h)

(i)

()

(k)

)

39

Investing in modern technology like 3D scanning, GIS mapping, and digitization can
significantly enhance heritage protection. These tools allow for accurate documentation of assets
and offer real-time assessment of damage. For instance, 3D scans can create digital replicas of
monuments and artefacts, which are invaluable for restoration efforts. Embracing these
technologies will modernize Serbia’s approach to preserving its heritage. Probably the most
important precautionary measure is resources for risk assessment qualification. Experts
understand risk assessments to be important but complex. Tools, technologies and the necessary
expertise must be made available. International exchange and cooperation is also an added value
in the context of risk assessment;

Also, an injection of funds will be fundamentally necessary to provide both theoretical and
practical knowledge on the protection of cultural assets. This knowledge ranges from primary
risk assessment to the correct behaviour in disasters. Of particular importance is the investment
in cooperation at global and local levels within and between cultural institutions, authorities and
emergency organisations. It can be recommended to increase funding for the implementation of
existing regulations and, in addition, sanctions or secondary controls would be necessary to
ensure compliance with the regulations, which are good in themselves. International
cooperation on legal questions and how they could become implemented would require human
resources but also allow to draw on the experience of other countries and achieve the global
standard of cultural heritage protection;

Early warning systems are also critical for disaster preparedness. Serbia currently lacks adequate
systems for its heritage sites, leaving them exposed to sudden disasters. Implementing these
systems would allow for timely emergency responses, including evacuations and reinforcement
of protective measures, greatly reducing potential damage;

Collaboration between various institutions is another crucial element of disaster management.
Right now, cooperation between heritage preservation agencies and disaster response teams in
Serbia isn’t always seamless. Strengthening these partnerships will lead to better coordination,
enabling institutions to share resources, information, and expertise, which is vital for both
preventive and emergency efforts. Also, cooperation must take place between the emergency
services, such as the fire brigade and civil defence organization, and those responsible for the
protection of cultural assets. As the saying goes, in a crisis, people need to know people, so the
flow of information can only be successful if regular joint training sessions are held before an
incident occurs;

Serbia’s cultural heritage institutions should also expand their collaboration with international
organizations like UNESCO and ICOMOS. These partnerships can provide resources, funding,
and expertise, helping Serbia adopt best practices for heritage protection. Engaging in global
networks will also give Serbia access to advanced technologies and methodologies that may not
be readily available locally;

Local communities, who often have a deep connection to their cultural heritage, can play a key
role in protecting it. Involving them in disaster preparedness efforts not only raises awareness
but also provides additional resources and manpower during emergencies. Communities can
act as first responders, helping to protect heritage assets until institutional teams arrive.
Empowering local populations in this way will enhance long-term preservation efforts.
Concerning the expert’s perspective towards preventive measures, the recommendation on
networking stands out in particular. On the one hand, the need to fall back on municipal
authorities and community involvement at the local level and, on the other hand, to utilise
global/international networking to be able to access best practice examples and experience;
Many of Serbia’s cultural heritage sites are in rural areas where infrastructure is insufficient to
withstand natural disasters. Investments in disaster-resistant infrastructure, like reinforced
buildings and protective barriers, are necessary to shield cultural assets. Improving
infrastructure around vulnerable sites —especially those at risk of earthquakes, floods, or fires—
will minimize damage and speed up recovery efforts;

Response scenarios must be designed more efficiently, and require standardised protocols and
improved coordination between the responsible actors and organizations. Evacuation plans or
emergency plans must be customized to specific hazards (flood, earthquake, fire, etc.). The
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higher vulnerability in rural areas must also be considered here in particular, due to fewer
resources for protective measures;

(m) Finally, securing adequate funding is essential. Protecting cultural heritage requires sustained
investment in technology, training, and infrastructure to ensure assets are safeguarded during
disasters. Ongoing financial support from both national and international sources is needed to
maintain and expand disaster preparedness measures, enabling institutions to respond
effectively when emergencies strike.

By following these recommendations, Serbia can create a more resilient system for protecting its
cultural heritage, ensuring that these priceless assets are preserved for future generations.

6. Conclusions

The study delves into the complexities of safeguarding Serbia’s cultural heritage, especially in
the context of natural disasters. It becomes clear that, although there is a basic legal and institutional
structure in place, significant shortcomings exist in putting these into practice. The research points
out that the current regulations are somewhat vague and not particularly adaptable, particularly
regarding the protection of movable cultural assets like museum collections. Furthermore, a lack of
coordination between different institutions and limited use of advanced technologies—such as 3D
scanning and early warning systems— contribute to the vulnerability of cultural heritage sites.

A major contribution of this research lies in highlighting the necessity for a more forward-
thinking and cohesive strategy for cultural heritage protection. This means not only updating legal
frameworks to include specific disaster protocols but also boosting collaboration between institutions
and actively engaging the community. By encouraging a shared sense of responsibility within local
communities and forming international partnerships, Serbia can work towards creating a more
robust system to preserve its cultural assets.

The study also suggests multiple paths for future exploration and action. One of the primary
needs is for thorough, quantitative analyses that evaluate how effective current protective measures
are and how different factors impact the vulnerability of cultural heritage. Long-term studies to
monitor changes in institutional frameworks and disaster preparedness could provide valuable
insights into the progression of disaster management practices. Moreover, integrating modern
technologies and training programs into the everyday operations of cultural heritage institutions is
crucial for fostering long-term resilience.

From a wider perspective, the research emphasizes the importance of cultural heritage as a key
element of community identity and resilience. Protecting these assets goes beyond legal and technical
efforts; it involves building a societal commitment to their preservation. By involving local
communities and raising public awareness, initiatives to protect cultural heritage can be made more
sustainable and effective against future threats.

In summary, the study advocates for a multidisciplinary and comprehensive approach to
cultural heritage protection in Serbia. Addressing gaps in legal frameworks, enhancing institutional
coordination, adopting new technologies, and involving the community can collectively strengthen
the resilience of cultural heritage sites. This research lays the groundwork for developing thorough
strategies that could be applied not only in Serbia but also in other regions facing similar challenges.

From a scientific perspective, this study adds to the growing conversation about disaster risk
management by offering concrete data on how vulnerable Serbia’s cultural heritage really is. It
highlights the importance of taking an interdisciplinary approach —blending heritage conservation
with cutting-edge disaster preparedness techniques. This approach not only opens doors for future
research but also encourages exploring innovative technologies that could safeguard both the
tangible and intangible aspects of cultural heritage.

On a more social level, the research underscores that protecting cultural heritage isn’t just about
laws and technology—it's about people. The involvement of local communities, who hold deep
connections to these cultural landmarks, is crucial. By raising awareness and educating the public on
the importance of preserving heritage, a stronger sense of responsibility can be fostered, ensuring
these efforts endure. This, in turn, will help strengthen both the cultural and social resilience of
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communities across Serbia, building a deeper commitment to preparing for and responding to
disasters when they strike.
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