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Abstract 

Libraries, as repositories of knowledge and cultural heritage, hold critical roles in preserving 

and providing access to vast knowledge resources and face various disaster threats such as 

fires, floods, earthquakes, and digital (cyber-attacks, data breaches) that could result in 

significant loss and disruption. The increasing complexity of library disaster management 

necessitates not only the integration of emerging technologies but also a reevaluation of staff 

competencies. As emerging technologies such as Artificial Intelligence (AI), Internet of Things 

(IoT), Blockchain and Cloud Computing reshape the landscape of disaster preparedness and 

recovery, library staff must possess new technical skills and competencies to manage these 

technologies effectively. This paper examines the critical role of staff competencies in 

implementing emerging technologies for library disaster management. Through a 

comprehensive review of recent literature (2015–2024), case studies, and real-world 

applications, this paper explores the interplay between staff competencies and technology, 

offering insights into how libraries can enhance their disaster management capabilities. 

 

Keywords: Libraries, Disaster, Disaster management, Emerging technologies, Staff 

Competencies. 

 

Introduction 

The library sorts, collects, organizes, preserves, and provides an approach to knowledge and 

information and this makes it an indispensable unit in any institution as the case may be; It is 

an information center and the powerhouse of research in an institution which should be shielded 

from disasters (Aboyade et al. 2021). Libraries, being custodians of knowledge and culture, 

battle various disaster threats ranging from natural disasters (earthquakes, floods, cyclones) to 

cyber-attacks and infrastructure failures. Gajanan (2023) confirmed that disaster has a wide 

scope which encompasses natural and man-made which are unleashed by man either 

intentionally or accidentally. Ansari et al. (2024) affirm that disasters pose a significant threat 

to libraries, endangering human safety, and library assets have disorganized libraries and hinder 

them from providing their services. Traditionally, library disaster management has focused on 

physical precautions and manual interventions. However, with the advent of emerging 

technologies such as Artificial Intelligence, the Internet of Things, Cloud Computing, and 

Blockchain there is an increasing shift toward automated systems that offer advanced 

capabilities for the monitor, detecting, predicting risks, and responding to crisis potential 

disasters, but the successful application of these tools is highly dependent on the competencies 

of library staff. These technologies' profits cannot be maximized because it is sophisticated, 

therefore the role of the human factor remains crucial. Staff must be equipped with the 

necessary skills to handle, and interpret data, make informed decisions, and manage these 

technologies effectively.  
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Library and Academic library  

Todorinova and Wilkinson (2020) define the library as a community hub for knowledge, its 

role not just as a repository of books but as a place for learning, collaboration, and community 

engagement. They looked at how libraries have evolved to include digital services, maker 

spaces, and event hosting to meet the needs of diverse user groups. Johnson & Colby (2021) 

are of the concept that an academic library is a learning and research center that meets and 

serves the needs of the university community. They express its transition from print-based 

collections to digital resources, and how academic libraries support teaching and research 

through access to e-resources, research consultations, and information literacy programs. 

 

Concept Disaster 
Disaster is an unforeseen happening caused by man's action, inaction, or nature that results in 

destruction, damage, catastrophe, and even loss of life or property (Aboyade et al. 2021).  

Disaster has been established as any sudden event that disrupts the normal functioning of an 

institution or community, causing widespread damage and distress. Smith (2020) affirmed that 

disasters can be natural, like floods and earthquakes, or man-made, such as fires, terrorism, or 

cyber-attacks on libraries, disasters threaten collections, digital records, facilities, and user 

services. Disasters threaten the preservation of physical and digital collections and disrupt the 

accessibility of library services (Alshammari et al., 2022). Buchanan & Ahmed (2021) examine 

the impact of natural disasters on library collections, focusing on floods and hurricanes. They 

note that climate change has exacerbated the frequency and severity of these events, requiring 

libraries to adopt proactive measures, such as environmental monitoring systems and disaster 

recovery plans. 

 

Disaster management is various coordinated processes in which disaster is being prepared for, 

responded to, mitigated, and recovered from which aim at reducing the risks associated with 

disasters and minimizing their impact when they occur. In libraries, this involves strategies for 

minimizing risks, ensuring the safety of personnel and collections, and restoring operations 

after a disaster. Alexander (2020) in his own opinion said that disaster management is a 

comprehensive process that entails preparedness, response, recovery, and mitigation 

activities designed to reduce the impact of natural and man-made disasters.  

 

Emerging technologies 

Emerging technologies are various advanced tools and systems that are in the early stages of 

usage but have significant potential to transform various industries. Artificial Intelligence (AI), 

Internet of Things (IoT), Blockchain (BC) and Cloud Computing (CC) are emerging 

technologies that offer innovative ways to detect risks, respond to incidents, and recover from 

damage. Despite constraints like severe operating conditions and the cost of maintenance and 

deployment, IoT, integrated with Web technologies and clubbed with emerging techniques like 

AI, machine learning, and big data analytics, provides solutions for real-time monitoring of 

potential disaster scenarios (Zafar et al., 2019).  

 

Rotolo et al. (2020) in their view states see emerging technologies as those technologies in the 

early stages of development but have the potential to impact society and industries 

significantly. They highlight the features of these technologies, such as novelty, rapid growth, 

and potential to disrupt established technologies and industries. Liu and Zhao (2023) affirm 

that these technologies are being increasingly integrated into library disaster management 

systems.  
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Staff Competencies 

Staff competency includes all the library-related knowledge, skills, and abilities that a library 

staff acquired to enhance their effective discharge of duties and to ensure the safety of the 

library and its holdings. Marrelli et al. (2020) affirmed that staff competencies are the 

combination of skills, knowledge, and behaviors that employees must possess to perform their 

job roles effectively. They highlight the importance of competency with organizational growth 

and productivity, of which Kyndt et al. (2022) said that digital competencies are an essential 

component of modern staff competencies, especially in the era of digital transformation and 

technology. They emphasize how digital literacy, problem-solving abilities, and adaptability 

have become key components of competencies for employees in a technology-driven age. This 

can be achieved through training and retraining of library staff.  

 

Technology proficiency is a core competency of staff in emerging technologies in library 

disaster management.  
Kedia et al. (2020) in their technological point of view carried out a systematic review to 

identify technologies (such as Close circuit cameras- CCTV, earthquake early warning 

systems, smart grids, satellite imaging, drones, the internet of things, etc.) that improve 

situational awareness and assist decision-making across US government and domestic and 

international agencies during disaster-response operations of which library is not left out.  Islam 

& Ryan (2023) highlight the importance of technological integration in disaster management. 

They focus on the use of artificial intelligence (AI), big data analytics, and geospatial 

technologies in disaster prediction, early detection, and response. They argue that technology 

enhances the accuracy and efficiency of disaster management efforts. The training of staff 

members in handling necessary equipment (both manual and those that are technology incline) 

in case of emergency; activities such as electrical installations, installing single switch control, 

periodic, termite treatment, drown operation, and digitization of library materials cannot be 

over-emphasized and these are done strategically to prevent disasters in the library or mitigate 

its effect during it occurrence (Bansal, 2015). 

 

The introduction of IoT devices in libraries allows real-time environmental monitoring, such 

as temperature and humidity control, which is vital for preserving physical collections (Chen 

et al., 2021). However, library staff must be proficient in using these devices, understanding 

the data generated, and making informed decisions. The ability to interpret IoT-based alerts 

and take preventive action is now a critical competency for modern librarians. AI can offer 

predictive insights into risks such as infrastructure failures or cyber threats thereby analyzing 

vast amounts of data and identifying patterns (Alshammari et al., 2022) but library staff must 

possess the decision-making skills to act on these predictions because competency in using AI 

tools and understanding the data provided by these systems enhances the ability to prevent 

potential disasters. 

 

Cloud computing technology plays of crucial role in ensuring the continuity of services after a 

disaster, management of cloud storage and access to backup files remotely, can enable quick 

recovery of digital collections (Liu & Zhao, 2023). Cloud technology management is essential 

to minimize downtime and ensure the accessibility of library resources even after a crisis.  

 

Hughes (2020) stated that libraries that used blockchain-based systems were able to recover 

their digital records without losing any data, providing a robust solution to data security 

challenges. Because of the effectiveness of blockchain in preserving the integrity of digital 

collections following cyber-attacks. Rathore (2016) looked at emerging technologies (ETs) 

impact on improving performance in disaster management (DM) processes and its impact on 
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the performance according to the different phases of the DM cycle (preparedness, response, 

recovery, and mitigation) through a systematic review of the literature. Scopus, ProQuest, 

EBSCO, and Web of Science were used as data sources, and an initial sample of 373 scientific 

articles was collected, of which 69 publications were analyzed using VOSviewer software for 

text mining and cluster visualization. The results show that ETs foster the preparedness and 

resilience of specific systems when dealing with different phases of the DM cycle. Simulation 

and disaster risk reduction are the fields of major relevance in the application of ETs to DM, 

thus represent a starting point for scholars to develop future research on the topic.  

 

Ishiwatari (2024) examined the role of drones in disaster management by analyzing various 

applications of drones in response to the Noto Peninsula earthquake in January 2024. Drones 

were used on the ground in a variety of new ways, including the transport of emergency 

supplies, restoration of cellphone communications, and inspection of damaged facilities. He 

identified several issues, such as the need to incorporate drone capabilities into disaster 

management plans, develop appropriate laws and regulations, establish public-private 

coordination mechanisms, address technological limitations due to advances in technology, and 

implement training programs specifically for drone operators. Collaboration among 

government agencies, private organizations, and industry associations in disaster. His response 

highlighted the importance of fostering partnerships and mobilizing collective expertise in 

disaster management and conclusively stated that there is an important role emerging 

technology (drones) can play in enhancing emergency response efforts and mitigating the 

impact of future disasters. 

 

Khan et al., (2020) looked at how emerging technology especially Unmanned Aerial Vehicles 

(UAVs) has gained significant interest in recent years, due to its wide range of applications, 

such as disaster management, rescue operations, military, civil, and so forth. UAVs are 

versatile in design and can cover larger areas, contrary to the Tethered Balloon and Loon 

Balloon systems. In any natural or human-made disaster, there is a high potential risk of 

damage to resources such as buildings, transport systems, communication systems, and basic 

services. UAVs prove to offer a better solution to provide fast, cost-effective, easy-to-deploy, 

and secure wireless communication to the victims. UAVs can be integrated with different 

technologies, such as the Internet of Things, Wireless Sensor Networks, Heterogeneous 

Networks, and Cloud computing. UAVs are most often used to fulfill both user services and 

requirements such as wireless communication facilities to end-users, as a relay node to extend 

the coverage of the core network. 

 

Summary  

Libraries face a wide range of disaster risks that threaten their collections, but emerging 

technologies offer powerful tools for disaster management. IoT sensors enable real-time 

monitoring, AI improves disaster prediction, blockchain secures digital records and cloud 

computing facilitates rapid recovery. To fully leverage these technologies, libraries must invest 

in continuous staff training to bridge competency gaps in areas like AI, IoT, and cloud 

computing. A holistic approach, combining emerging technologies with traditional strategies, 

is essential for building disaster resilience, protecting collections, and ensuring service 

continuity in an increasingly complex risk environment. 

 

Conclusion 

Emerging technologies are revolutionizing library disaster management, emphasizing the need 

for enhanced staff competencies. By utilizing AI, IoT, blockchain, and cloud computing, 

libraries can better prevent, mitigate, and recover from disasters, ensuring the protection of 
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valuable collections for future generations. To achieve this, staff must be proficient in using 

these technologies for tasks such as environmental monitoring, risk prediction, data security, 

and disaster recovery. The success of disaster management in libraries depends on a balance 

between adopting new technologies and continuously developing staff skills, ensuring service 

continuity even during crises. 

 

Reference  

Aboyade, M., Kolajo, F. S., Popoola, S. O., & Agbetuyi, P. (2021). An assessment of disaster 

preparedness in the libraries of South-Western, Nigerian universities. Library 

Philosophy and Practice (e-journal), https://digitalcommons.unl.edu/libphilprac 

 

Alexander, D. (2020). Disaster management: An overview of frameworks and principles. 

Journal of Emergency Management, 18(3), 200-215. 

https://doi.org/10.5055/jem.2020.0483 

 

Alshammari, M., Alharbi, S., & Alruwaie, M. (2022). AI applications in disaster prediction 

and management: A review. International Journal of Artificial Intelligence Research, 

15(1), 12-25. 

 

Ansari, A. J., Vaidya, P., Malik, B. A., & Ali, P. N. (2024). Preparing for the unthinkable: A 

systematic look at disaster preparedness in libraries. International Journal of Disaster 

Risk Reduction, https://doi.org/10.1016/j.ijdrr.2019.101311 

 

Bansal, J. (2015). Disaster management in libraries: An overview. Retrieved from 

https://www.researchgate.net/publication/313327897_Disaster_management_in_librar

ies_a n_overview 

 

Buchanan, G., & Ahmed, S. (2021). Libraries in the path of climate change: Preparing for 

natural disasters. International Journal of Disaster Risk Science, 12(2), 145-159. 

https://doi.org/10.1007/s13753-021-00318-7 

 

Chen, H., Zhang, Y., & Li, S. (2021). IoT-based monitoring in libraries: Applications and 

challenges. Smart Library Systems Journal, 5(4), 101-110. 

https://doi.org/10.1080/14740338.2021.1878649 

 

Gajanan R. (2023). Disaster management in libraries: A study. International Journal for 

Multidisciplinary Research International Conference on Multidisciplinary Research & 

Studies 2023. E-ISSN: 2582-2160. Retrieved from www.ijfmr.com 

 

Hughes, T. (2020). The role of blockchain in digital preservation: A library perspective. Journal 

of Information Technology in Libraries, 39(1), 53-68. 

 

Ishiwatari, M. (2024). Leveraging Drones for Effective Disaster Management: A 

Comprehensive Analysis of the 2024 Noto Peninsula Earthquake Case in Japan. 

Progress in Disaster Science, 100348. 

 

Islam, R., & Ryan, K. (2023). The role of technology in modern disaster management: A review 

of AI, big data, and geospatial applications. Disaster Prevention and Management, 

32(2), 102-120. https://doi.org/10.1108/DPM-01-2023-0005 

 

https://digitalcommons.unl.edu/libphilprac
https://doi.org/10.5055/jem.2020.0483
https://doi.org/10.1016/j.ijdrr.2019.101311
https://doi.org/10.1007/s13753-021-00318-7
https://doi.org/10.1080/14740338.2021.1878649
http://www.ijfmr.com/
https://doi.org/10.1108/DPM-01-2023-0005


 
10th HYBRID CONFERENCE INTERNATIONAL CONFERENCE OF SCHOOL OF SCIENCE AND TECHNOLOGY EDUCATION (SSTE) 

934 
 

Johnson, S., & Colby, L. (2021). Academic libraries in the digital age: Balancing tradition and 

technology. The Journal of Academic Librarianship, 47(1), 102310. 

https://doi.org/10.1016/j.acalib.2020.102310 

 

Kedia T, Ratcliff J, O’Connor M, (2020) Technologies enabling situational awareness during 

disaster response: A systematic review. Disaster Medical Public Health Preparation 

24(1), 1–19. 

 

Khan, A., Gupta, S., & Gupta, S. K. (2020). Multi-hazard disaster studies: Monitoring, 

detection, recovery, and management, based on emerging technologies and optimal 

techniques. International journal of disaster risk reduction, 47, 101642. 

 

Kyndt, E., Govaerts, N., & Dochy, F. (2022). Digital competencies for the workforce: The 

influence of organizational support and learning motivation. The Learning 

Organization, 29(5), 395-409. https://doi.org/10.1108/TLO-02-2022-0029  

 

Liu, X., & Zhao, Q. (2023). Cloud-based solutions for library disaster recovery. Library 

Technology Reports, 59(2), 67-74. https://doi.org/10.1080/00987913.2023.1359124  

 

Marrelli, A. F., Tondora, J., & Hoge, M. A. (2020). Staff competency development: A 

framework for ensuring high-quality care. Psychiatric Services, 71(2), 104-112. 

https://doi.org/10.1176/appi.ps.202000034 

 

Rathore, V. (2016). Technology in disaster management and disaster risk reduction: A review 

of applications. Technology, 6(4). 

 

Rotolo, D., Hicks, D., & Martin, B. R. (2020). What is an emerging technology? A reflection 

on the characteristics of emerging technologies. Research Policy, 49(7), 104068. 

https://doi.org/10.1016/j.respol.2020.104068 

 

Smith, D. (2020). Integrated disaster management in libraries: The role of emerging 

technologies. Library Management Journal, 42(7), 89-103. 

 

Todorinova, L., & Wilkinson, T. (2020). The evolving role of the library: From book 

depository to community hub. Journal of Library Administration, 60(6), 497-511. 

https://doi.org/10.1080/01930826.2020.1749849 

 

Zafar, U., Shah, M. A., Wahid, A., Akhunzada, A., & Arif, S. (2019). Exploring IoT 

applications for disaster management: identifying key factors and proposing future 

directions. Recent trends and advances in wireless and IoT-enabled networks, 291-309. 

https://doi.org/10.1016/j.acalib.2020.102310
https://doi.org/10.1108/TLO-02-2022-0029
https://doi.org/10.1080/00987913.2023.1359124
https://doi.org/10.1176/appi.ps.202000034
https://doi.org/10.1016/j.respol.2020.104068
https://doi.org/10.1080/01930826.2020.1749849

