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Archives exist to collect and manage the memory of nations, including documentary heritage 
management. The transformation of the archives from the physical to digital format is even more 
imperative in the digital age. The purpose of this paper is to investigate the usage of cloud computing 
as a disaster management tool for documentary heritage management from the perspective of the 
National University of Lesotho’s Library (NUL) digitisation project. This single qualitative case study used 
interviews as a technique for data collection. Data was collected from the NUL digitisation project team 
consisting of seven purposively selected staff members. The analysis of data was done manually and 
thematically in accordance with the research objectives. The findings of the study revealed that the NUL 
understands what disaster management entails, although there are no proper mechanisms in place for 
guiding the management of disasters. Furthermore, the results showed that, currently, there is no policy 
framework guiding the management of disasters at the institutional level. Additionally, the findings 
showed that cloud computing may indeed be used as a disaster management tool because of its 
associated benefits. The study makes a meaningful and original contribution to the body of knowledge 
by recommending a framework for the adoption of cloud computing as a disaster management tool for 
documentary heritage management in libraries.  
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1 Introduction 
Archives exist to collect and manage the memory of nations, including documentary heritage (Ngulube, Modisane & Mnkeni-

Saurombe 2011; Ryden, 2023). The transformation of these archives from a physical to a digital format is even more 

imperative in the digital age. There are several advantages associated with digital transformation of archives. Digital 

archives save storage space, unlike printed/physical archives. Globally, organisations in both the public and private sectors 

in countries such as the United States (US), France, Denmark, Switzerland, the United Kingdom (UK), Canada, Germany, 

Spain, the Netherlands, and Japan use cloud-based data centres for the storage of records and data (McLeod & Gormly 

2018; Slingerland 2024). In Africa, the storage of records in the cloud is operational in South Africa, Namibia, Ethiopia, and 

Botswana as part of a package for the utilisation of an EDRMS for records management (Shibambu 2022; Karlos 2023; 

Julaihi et al. 2024).  

The information management landscape has witnessed a profound transformation from the physical to the digital in the 

21st century, with libraries becoming not only curators of printed works but also stewards of extensive digital collections. 

The digital collections are also affected by disasters such as cybersecurity threats, hardware and storage failures, data 

corruption, and obsolescence of file formats and software, among others (Somvir, Kumar & Kaushik 2024). Rachman and 

Afidhan (2018) highlight the need for disaster preparedness plans and policies for digital collections in Indonesia, as digital 

collections grow. One advantage of digital collections is that they can be accessed with ease from any geographical location, 

but they are being destroyed by different forms of disasters resulting from floods, fires, and other forms of disasters 

(Robertson 2016). Lesotho is susceptible to many hazards classified as hydro-meteorological (floods, storms, strong winds 

and heavy snow) and climatological (droughts, extreme heat, cold temperatures, wildfires and changing erratic weather 

patterns) hazards (Lesotho Multi-hazard Health Contingency Plan, 2020/23). These can affect physical collections in 

libraries. Specifically, the challenges faced by digital materials include hardware failures, cyber-attacks, power outages, IT 

failures, and obsolescence. A lack of formal digital disaster preparedness policies and risk assessments has put digital 

collections in academic libraries at risk of destruction by these disasters (Rachman 2020). With the increasing global socio-
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economic devastations, both the international community and national disaster management authorities make disaster 

preparedness, response, and mitigation their top priority.  

Najar and Wani (2021) define a disaster as a calamity, either man-made or natural, that negatively affects livelihoods 

and property. In the context of libraries, a disaster may be defined as any catastrophic occurrence that significantly affects 

the regular operations of the library (Verma & Shahane 2020; Abidin, Kiran & Samsuddin 2024). The literature reports an 

increase since the 1950s, in terms of the number of disasters as well as the magnitude, and the number of people affected 

(Prestamo 2018; Mahmoodi, Jasemi Zergani, Hashemi & Millar 2022). Disaster management involves “extensive 

coordination, communication and integration within a dynamic and ad hoc environment” (Dorasamy et al. 2013:183). The 

Lesotho Disaster Management Act, 1997, defines disaster management as 

 

a continuous and dynamic multi-sectoral, multi-disciplinary process of planning which seeks, by the systematic 

study and analysis of disasters, to improve measures relating to prevention, mitigation, emergency 

preparedness, response and post¬-disaster recovery.  

 

Several authors define cloud computing differently. In the context of libraries and other information centres specifically, 

cloud computing refers “to the usage remote servers and computing resources intended to store, manage, and process 

data, thereby transcending the constraints imposed by traditional, on-premises IT based infrastructures” (Ashikuzzaman 

2024:1). According to Suman, Patel and Vijesh (2023), cloud computing is a web-based platform that utilise virtually shared 

servers to provide infrastructure devices, platforms, software, and other resources as a service and hosting to customers 

on a pay-per-use basis. For Mishra and Rohit (2023:3), cloud computing is the “distribution of services like servers, 

databases, networks, software, storage etc. by use of the internet for faster innovation, flexible ICT tools and economies of 

scale”. 

 

2 Study context 

The study was contextually set at the NUL in Maseru, Lesotho. The NUL is the only public university in Lesotho. It was 

established through the National University Act No. 13 of 1975, with its supreme body being the Council and Senate as the 

principal academic authority. The hub of information services for the university is currently located at the Thomas Mofolo 

building, which is on the main campus in the town of Roma, while the other campus is in Maseru, named the Institute of 

Extra Mural Studies (IEMS) (Tseole & Modiba 2023). 

 

3 Problem statement 

Several types of information services, including documentary heritage information services, are faced with the challenge of 

being destroyed by different types of disasters if there are no proper strategies in place to safeguard them. Ngulube et al. 

(2011) note that when information specialists receive holdings in their repositories, they also accept the responsibility and 

custody of those materials. They should therefore protect these materials from disasters. One of the strategies or tools that 

can be used to protect the holdings from disasters is cloud computing because of its benefits associated with significant 

cost cutting, improved reliability and access to records, regardless of the location, flexibility, scalability, enhanced data 

protection, and more (Mosweu, Luthuli & Mosweu 2019). The other benefits of cloud computing, as identified by Maqueira-

Marín et al. (2022), include improved access to real-time standard platforms, low implementation costs and minimal risk of 

disaster recovery and its accompanying costs. Similarly, Gupta et al. (2021) opine that an organisation that adopts cloud 

computing does not have to worry about space upgrade, as is always the case with physically based servers, where costs 

are always incurred every time there is an upgrade. The literature lists examples of academic libraries that have adopted 

cloud computing, and they include those in Nigeria, India and Pakistan (Chudasma, Bhatt & Trivedi 2019; Asim, Arif & Rafiq 

2024; Mabawonku et al. 2024; Nazir, Shahzad & Khan 2025).  

However, despite its benefits, evidence suggests that academic libraries are lagging in adopting cloud computing as a 

preservation strategy and disaster management tool (Masenya 2021). Organisations in the services of protecting heritage 

information should therefore guard against any loss of their holdings caused by disasters, whether natural or man-made 

(Olubiyo 2023). To the best knowledge of the researcher, no study has been undertaken in Lesotho with the aim of using 

cloud computing technology as a disaster management tool for documentary heritage. The only closely related study is the 

one conducted by Tseole (2020), which investigated cloud technology services at the NUL. The difference is that while the 

current study focuses specifically on cloud computing as a disaster management tool, the other study was more general in 

its approach. 
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4 Purpose and study objectives  

The purpose of this study was to investigate the usage of cloud computing as a disaster management tool for documentary 

heritage management at the NUL. To achieve this purpose, the following objectives guided the study. 

 

• To determine how cloud computing can be used as a disaster management tool for documentary heritage 

management from the experiences and perspective of the National University of Lesotho Library digitisation 

project. 

• To suggest a framework for the adoption of cloud computing as a disaster management tool for documentary 

heritage management in libraries in Lesotho. 

 

5 Literature review 

Consistent with the study objectives, this section reviews the relevant literature about the usage of cloud computing as a 

disaster management tool. 

 

5.1 Disaster management in academic libraries 

Heritage information is not a renewable resource and therefore should be sustainably protected, both locally and globally 

(Yale University 2014; Moustafa 2015). Kamatula, Mnkeni-Saurombe and Mosweu (2013) opine that heritage can refer to 

anything that has been carried over from the past, such as documents, which serve as evidence of the inherited past by 

present-day society. According to UNESCO (2015), documentary heritage refers to items that are moveable, such as signs, 

codes, sounds, and images, which can be preserved and are reproducible.  

Disaster management should be part of all institutions dealing with documentary heritage management. According to 

Reza, Rajab, and Rosidanti (2022:102), disaster management is “the management of the risks and consequences of a 

disaster.” It includes various aspects of planning and responses in all phases of a disaster event: mitigation, preparedness, 

response, and recovery. Libraries, including academic libraries, have transitioned from managing physical collections such 

as rare manuscripts, historic photographs, research datasets, and more, to digital ones. As custodians of both physical and 

digital heritage, academic libraries grapple with an array of challenges that threaten their collections, such as the ever-

present threats of disasters (Somvir et al. 2024). 

Al Kurdi (2021) states that the total number of disasters has doubled since the 1980s. Specifically, Ngulube et al. (2011) 

lists the following disasters that have affected documentary collection since 2003: hurricane Ivan that destroyed records at 

the Cayman Islands National Archive in 2004; hurricanes Katrina and Rita caused large-scale devastation in Louisiana, 

Mississippi and Alabama in the US in 2005; and the Free State library was burnt to ashes as a result of public 

demonstrations in 2011. Salvaging fire-destroyed collections at Jagger libraries of the University of Cape Town in South 

Africa continued for years after the blaze (Viljoen 2023). The significance of disaster preparedness and management in 

libraries is considered a core area of library and information science and its related disciplines, including archival sciences, 

and is proposed to be included as a strategic response to an emergency (Chisita & Ngulube 2022). 

 

5.2 The use of cloud computing as a disaster management tool in academic libraries 

Cloud computing is the latest technological trend that has greatly affected the service operation of all organisations, 

including those in libraries and other information industries (Njoku & Ken-Agbiriogu 2021). Cloud computing is defined as a 

technology that depends on the processing and storage of computer data through a centralised and commercialised server 

that is accessed via the internet (Niqresh & Tawalbeh 2020). It is based on the premise that instead of individuals and 

organisations buying the necessary hardware and software, they can receive these through subscription from a third party 

for the required amount (Jahangiri, Saberi & Vakilamofrad 2021). 

Cloud computing is considered a viable strategy to consider a disaster management strategy by academic libraries 

(Masenya 2020; Singhal et al. 2023). The existing literature also provides evidence of increased interest in cloud-based 

storage in the records profession (Tsvuura, Mbawuya & Ngulube 2021; Ferguson-Boucher 2011). With the emergence of 

diverse technologies, cloud computing is one of the key solutions to providing off-site storage that deals with redundancy 

and is scalable. In the context of documentary heritage management, cloud computing could include online storage, backup 

solutions and collaboration services (Tsvuura et al. 2021; Islam, Islam, Anwar & Alam 2023). By safeguarding digital content 

in geographically dispersed data centres, cloud storage minimises the vulnerability to physical disasters and hardware 

failures, enabling efficient data recovery (Somvir et al. 2024). According to Mosweu et al. 2019), one of the benefits of cloud 

computing associated with the management of records is that it facilitates convenient, on-demand network access to a 

shared pool of configured computing resources. For Islam et al. (2023), cloud computing also offers several benefits for 
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libraries, like reducing the cost related to hardware and software, maintenance, local technical needs, and high electricity 

consumption. 

 

6 Research methodology 

The study was qualitative in nature and adopted a case study design. The qualitative approach was found to be relevant 

for the study because it answers questions about experiences, meaning and perspectives, most often from the standpoint 

of the participant (Hammarberg et al., 2016:499). Similarly, Powell and Connaway (2004), Tseole (2020), and Mohajan 

(2018) argue that the qualitative approach focuses on observing events from the participant’s point of view and the purpose 

is to understand the attitudes, behaviours and opinions of study participants. Structured interviews were used for data 

collection from seven members of the NUL digitisation team.  

The census sampling technique was therefore used for selecting the study sample while the findings were presented 

thematically in accordance with the objectives of the study. Similarly, in studying the creation and storage of records in the 

cloud by Zimbabwe Open University, Tsvuura et al. (2021) followed the same methodology. Interviews were conducted with 

seven staff members who made up the digitisation team and who were available at the time. Data analysis was done 

manually through content analysis. 

 

7 Findings and discussion 

The following section presents the study findings based on the interviews conducted by the researchers in line with the 

study objectives. The interviews were recorded using a smartphone. Permission to record the interviews was requested 

from and granted by the participants. The researchers explained that the collection of data through an interview was purely 

academic and that, immediately after the paper is completed, all recordings would be destroyed and that the paper would 

in no way be used for profit-making by the researchers. Table 1 below presents the characteristics of the study participants. 

 

      Table 1: Characteristics of participants 

Gender Designation Classification 

Female Access assistant Participant A 

Male Systems librarian Participant B 

Female Archivist Participant C 

Female Trainee librarian Participant D 

Male Museum curator Participant E 

Male Serials librarian Participant F 

Male Assistant archivist Participant G 

 

Consistent with the objectives, the findings of the current study are presented under the following themes: disaster 

management in libraries, cloud computing as a disaster management tool for libraries and the challenges of using cloud 

computing in the library context.  

 

7.1 Disaster management in libraries 

Bansal (2015) argues that disaster plan and management are essential for the efficient functioning of libraries and other 

information centres. Similarly, (Ansari et al. 2024) also believe that good disaster planning and management for libraries 

are important as they protect the valuable assets held by those libraries. Nonetheless, libraries continue to face several 

challenges, the biggest of which are disasters. Libraries should therefore prioritise and react to these disasters as they pose 

significant threats to libraries and other custodians of different information, including heritage information. The first question 

sought to identify the understanding of disaster management in the context of libraries, and the following were the responses 

from the participants: 

 

• Participant A 

Libraries contain crucial information that needs to be preserved and protected from different types of disasters. For 

instance, library buildings from the very beginning should be strategically erected at places that may not be easily 

affected by disasters such as water. 

 

• Participant B  
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It is about safeguarding of the records held by the library against natural disasters.  

 

• Participant C 

A tool or a mechanism that the libraries use to prevent disasters from affecting or destroying collections. 

 

• Participant D 

To manage risks emanating from libraries which may affect documentary collections. 

 

• Participant E 

Disasters are not different across different contexts. However, in libraries, disaster management is about anything 

meant to manage a disaster that can harm the collection. 

 

• Participant F 

A disaster plan in place to mitigate hazards that may occur and affect library collections. 

 

As a follow-up to the question on the understanding of disaster management above, participants were requested to 

state whether their library ever experienced any type of disaster which they could remember, and even though there was a 

difference in terms of the exact year, all participants were of the same view that their libraries experienced a fire that affected 

the library server room. Participants further mentioned that some library collections were destroyed by water in the process 

of extinguishing the fire by the campus fire department.  

Furthermore, participants were asked if their library had either a disaster management policy or a plan. All participants 

indicated that their library does not have either a disaster management policy or policy plan. This, despite the presence of 

the Lesotho National Disaster Risk Reduction Policy (2011), the study revealed that this has not trickled down to the 

institutional level. Several studies have revealed this to be the case for libraries in most parts of the world, including in 

Malaysia (Juryiah & Norazlina 2015), Jamaica (Harris 2021) and Australia (Cowell 2020). Contrary to the findings, Cheema 

et al. (2016) suggest that it is important for institutions to have disaster plans and, in the absence of either a coherent policy 

or a plan, a disaster is exacerbated because there is no clear boundary of mandate or jurisdiction. In their study on disaster 

preparedness in universities, Cheema et al. (2016) recommend that universities should develop emergency plans based 

on the following important elements: 

 

• Action steps that give campus officials the roadmap of what to do in on a crisis. 

• The scope of the plan explains the roles and responsibilities of staff and students at different stages. 

• Communication methods include a communications centre that will ensure effective information exchange. 

• Clarified media responsibilities to avoid misinformation. 

 

7.1 Cloud computing as a disaster management tool for libraries 

In line with one of the study objectives, participants were requested to state the extent to which they believe cloud computing 

may be used as a tool for disaster management, and they all held the same view that, indeed, cloud computing could be 

used as a disaster management tool because cloud computing facilitates a safer storage in which collections may be 

retrieved even after the disaster. The following are the responses from participants: 

 

• Participant A 

I believe, using cloud computing, we can still have our records in the event of disasters, we can still have access to 

the records. 

 

• Participant B 

Yes, cloud computing can be used as a disaster management tool even though we currently do not have a 

guideline/policy to formalise it. 

 

• Participant C 

Cloud computing is helpful as we can still be able to retrieve our collections in the event of a disaster. 

 

• Participant D 

Partially yes, cloud computing may be used as a disaster management tool to minimise damage if a disaster strikes. 
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• Participant E 

Even though I am not knowledgeable about cloud computing, my understanding is that of having to keep our 

digitised records in a different location and not on local server. I don’t even know where the cloud is, but I believe 

therefore in the event of a disaster we can still have access to those records as they are not located locally. 

 

Reviewing the literature on the role of cloud computing in disaster-prone environments, Masenya (2021) holds that 

cloud computing offer and alternative as a preservation strategy. Similarly, Kaur et al. (2022) state that information 

technology has previously been used at different phases of a disaster. In particular, “cloud computing provides the facilities 

of infrastructure, software, and platform for information sharing to disaster management departments, data security, and 

backup” (Kaur et al. 2022; Habiba & Akhter 2013). Vermiglio et al. (2022) also argue that information systems have 

supported disaster management practitioners in recent times by providing access to data collected by emerging 

technologies, including the Internet of Things (IoT), cloud computing, machine learning, artificial intelligence, social media 

communication and blockchain. Peteva (2023) suggests that cloud computing provides opportunities for storing, accessing 

and sharing digital cultural content.  

STL Digital (2023) provides the following characteristics of cloud computing if applied in the context of disaster 

management: 

 

• Backup and restore: The fastest and by far the cheapest ways to recover data through cloud-based recovery 

approaches. Moreover, it also helps to mitigate regional events, such as natural disasters, by moving the data to 

different geographical locations. 

• Warm standby: Cloud computing enables organisations to obtain a scaled-down version of a completely 

functional business environment. The scaled-down version will constantly run alongside the actual environment 

in a different geographic location, far from the central server. In this way, the organisation will always have a 

backup version in a separate location in case of disasters. 

 

On the question of the challenges of cloud computing, participants unanimously agreed that libraries, particularly in 

Lesotho, face challenges related to funding. They believe that even though there may be strategies in place to address 

certain issues, what normally becomes a challenge is financing those strategies. In the case of cloud computing, for 

instance, the concern is that even though their systems are in the cloud, sustainability in terms of continued subscription 

may be a challenge. Interestingly, one participant mentioned the issue related to the digital divide, that even though they 

work hard to avoid disasters by making use of technology, not all clients have access to computers and the internet. In line 

with this view, authors such as Koulouris, Vraimaki and Koloniari (2021), and Abidin, Abdullah, Shaari and Saad (2024) 

mention that even as library services are improved using the latest technological developments, challenges such as the 

digital divide and technological obsolesce remain, thus, calling for more, including strategies in addressing disparities in 

access to information. A recent example is the British Library on 29 October 2023, which faced a malicious cyberattack in 

the form of ransomware and services were interrupted. This, therefore, led to the development of a comprehensive 

framework aimed at improving security measures to protect the library’s valuable collection (British Library 2024; Abidin et 

al. 2024). 

 

8 Recommendations  

The second objective of this study sought to propose a framework for the adoption of cloud computing as a disaster 

management tool for documentary heritage management in academic libraries in Lesotho. The pyramid design in Figure 2 

depicts a hierarchical and foundational approach to implementing cloud computing as a tool for disaster management in 

heritage institutions. The proposed framework consists of four layers, which include documentary heritage assets, disaster 

management phases, cloud computing capabilities, and outcomes. Each one of these layers represents a critical 

component, building towards the goal of resilience and sustainable preservation using cloud computing.  
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Figure 1: Proposed framework for adoption of cloud computing as a disaster management tool for documentary heritage 

management in academic libraries (Image generated with the assistance of AI, 2025) 

 

 

8.1 Layers one: Documentary heritage assets 

At the foundation of the pyramid are the heritage resources that include archives, manuscripts, and digital records. These 

assets form the core of cultural memory and institutional knowledge, making their protection the primary objective of the 

framework. 

 

8.2 Layer two: Disaster management phases 

The next layer comprises the four phases of disaster management: 

• Prevention: Implementing proactive measures such as secure cloud storage and risk monitoring. 

• Preparedness: Training personnel and conducting cloud-based simulations to ensure readiness. 

• Response: Leveraging cloud platforms for real-time access and coordination during crises. 

• Recovery: Restoring data from cloud backups and performing post-disaster evaluations. 

 

This layer ensures that disaster management processes are systematically integrated into heritage preservation 

strategies. 

 

8.3 Layer three: Cloud computing capabilities 

Above the disaster management phases are the enabling technologies: 

 

• Storage and backup: Providing redundancy and secure archiving. 

• Remote access: Maintaining continuity of operations during disruptions. 

• Security and encryption: Protecting sensitive heritage data from cyber threats. 
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• Scalability: Allowing institutions to adapt resources as needs evolve. 

 

These capabilities empower disaster management activities and strengthen institutional resilience. 

 

8.4 Later four: Outcomes 

At the apex of the pyramid are the desired outcomes: 

 

• Resilience 

• Reduced data loss 

• Improved response 

• Sustainable preservation 

 

9 Conclusion 

The purpose of this study was to investigate the usage of cloud computing as a disaster management tool. In conclusion, 

the study demonstrates that cloud computing offers a viable and strategic solution for disaster management in the 

preservation of documentary heritage. By harnessing cloud computing capabilities such as secure storage, remote access, 

and scalability, institutions can significantly reduce the risk of data loss and improve their ability to respond effectively to 

different disasters. The integration of cloud technologies across all phases ensures a comprehensive approach to 

safeguarding cultural and historical resources. 

The proposed framework provides a clear structure for aligning documentary heritage assets, disaster management 

processes, and technological enablers towards achieving resilience and sustainable preservation. Successful 

implementation, however, depends on collaboration among key stakeholders and addressing barriers such as infrastructure 

limitations and skill gaps.  
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