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Abstract
This study explores the perceptions of librarians on the adoption of cloud computing
technologies in Bayero University, Kano Library. A qualitative narrative-based approach
was employed, with data collected through interviews. The study targeted 70 professional
librarians, with a sample of eight sectional heads and two IT staff. Data analysis was
conducted using coding and descriptive methods. Findings reveal that librarians have a
positive perception of cloud computing adoption, recognizing its role in enhancing library
operations, resource management, and outreach. Commonly utilized technologies include
email services, file-sharing tools, and collaborative platforms, which improve efficiency,
security, and service reliability. Librarians acknowledge cloud computing as
transformative in streamlining processes and increasing user satisfaction. The study
suggests enhancing library operations by utilizing cloud computing technologies like
virtual team management tools and online cataloging, while emphasizing the need for
continuous training and technical support for librarians.
Keywords: Cloud Computing, University Library, Cloud Computing Adoption
Introduction
Libraries have revolutionized the storage, access, and sharing of information

through the adoption and use of cloud computing technology. Cloud computing refers to
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the use of internet-based services to store and process data, allowing institutions to access
applications, resources, and storage on demand, rather than relying solely on local servers
or physical infrastructure. This technology is increasingly relevant for libraries, which are
traditionally resource hubs that prioritize efficiency, accessibility, and cost-effectiveness.
Cloud computing has become a significant technology trend in Libraries and information
centres and emerged to be a solution for library professionals. It is becoming the rising and
emerging technology characterized by new innovations where many researches have
recently embarked.

According to the definition given by (National Institute of Standards and
Technology 2018) cloud computing is the improvement of Distributed Computing, Parallel
Computing, Grid Computing and Distributed Databases. In other words, by collecting large
quantities of information and resources stored in personal computers, mobile phones and
other equipment, Cloud Computing is capable of integrating them and putting them on the
public cloud for serving users

Mahipal (2015) described Cloud computing as a new phenomenon. Many
individuals and organizations are adopting this technological model for IT services. The
benefit is that they are saved from hosting and operating multiple servers over their own
network. It saves them from the burden and risk of constant hardware failure. They need
not to worry installing software, upgrading or backup issues. It also saves the cost of the
organization. Sahu (2015) stated that, cloud computing is making it possible to separate
the process of building an infrastructure for service provisioning from the library to
providing end user services. Cloud computing provides people the way to share distributed
resources and services that belong to different organizations or sites. Cloud computing

share distributed resources via the network in the open environment. It is a virtual pool of
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computing resources through internet. Many companies, such as Amazon, Google, and
Microsoft and so on, accelerate their pace in developing Cloud Computing systems to
enhancing their services and provide for a larger number of users. Cloud computing is
broken down into three segments: "application” "storage™ and "connectivity." Each
segment serves a different purpose and offers different products for businesses and
individuals around the world. (P.1)

Murugesan and Pandian (2012) highlighted that, the basic principle of cloud
computing is making task distributed in large numbers of distributed computers, but not in
local computers or remote servers. So, to implement cloud computing needs combining
multiple technologies, realizing virtual managing and scheduling of hardware. In other
words, by collecting large quantities of information and resources stored in personal
computers, mobile phones and other equipment, cloud computing is capable of integrating
them and putting them on the public cloud for serving users. (P.2)

Adopting the cloud technology will improve the services rendered by Librarians in
Nigerian University Libraries and with-it libraries will move to mechanical use, exploiting
internet application, creating new library interface to manage all library processes by a new
method saving time, money and effort.
Computing is the fifth stage of internet development passing through internet protocols,
and Email, then searching internet and social networks as computing uses are variegated,
some are un-aware that they use computing when using Email from Google or Yahoo, and
some other social media some share in making files through Google drive, and other
applications considered as cloud computing services (Salem, 2016).

The term “cloud computing”, which has been described as an Internet computing

model that offers unparalleled access to computing resources, was introduced into the
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public domain around 2006 when Amazon announced a limited public beta version of its
Amazon Elastic Computing Cloud (EC2) system. By this time, Google’s Gmail (first
released as Google Mail in Germany in 2004) application was already more than two years
old, but many did not at the time associate the application with the concept of cloud
computing (Le Roux and Evans 2010).
Objectives of the Study
The broad objective of the study is to examine perceptions of librarians on the
adoption and use of cloud computing technology in Bayero University, Kano library.
However, the specific objectives are to:
I.  To find out the types of cloud computing technology used by librarians in Bayero
University, Kano library
ii. To examine the perceptions of librarians on the adoption and use of cloud
computing technology in Bayero University, Kano library.
iii.  To find out the challenges associated with the adoption and use of cloud computing
technology in Bayero University, Kano library
Review of Related Literature
Cloud Computing in Libraries
The rise of big data has led to the adoption of cloud computing in libraries as a
scalable solution for storage and resource management. According to Poulo (2013), cloud
computing is a distributed computing paradigm that offers virtualized, dynamically
scalable computing resources on demand. It enables libraries to access powerful
computing capabilities that might otherwise be unaffordable, particularly for academic
institutions (Reddy & Ready, 2012). Hussaini et al. (2017) highlight several advantages

of cloud computing in university libraries, including:
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Centralized Resource Management: Storage and disk space consolidation through
third-party cloud providers.

Efficient Data Management: Reliable data distribution and accessibility across
multiple resources.

Uninterrupted Access: Continuous availability of resources via the internet.
Convenience & Flexibility: Simple integration, scalability, and innovation.

Time Efficiency: Enhances productivity and decision-making by streamlining

research and service delivery.

Types of Cloud Computing in Libraries

Librarians utilize different cloud computing models to enhance operations and

USer services:

1.

Software as a Service (SaaS): Platforms like Google Docs and OCLC support
collaboration and resource sharing (Isiaka et al., 2024; Adejo, 2024).
Platform as a Service (PaaS): Used for developing and managing customized
library applications (Adejo, 2024; Gilbert, 2023).

Infrastructure as a Service (laaS): Supports data storage and flexible IT
infrastructure (Adejo, 2024; Gilbert, 2023).

Cloud Storage Solutions: Services like Dropbox facilitate file sharing and

accessibility (Asim et al., 2024).

Cloud Computing Adoption in Nigerian Libraries

Cloud computing has become integral to modern library services, facilitating

automation, data storage, and resource management. Libraries leverage various cloud-

based technologies, including Software as a Service (SaaS), Platform as a Service (PaaS),

and Infrastructure as a Service (laaS), to enhance collaboration, accessibility, and
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efficiency (Muhammad et al., 2024; Abdullahi et al., 2024). At the University of Nigeria,
Nsukka Library, free SaaS is the most widely used, followed by PaaS and laaS, while paid
SaaS is the least utilized (Alhaji, 2024). Cloud technologies such as Google Forms, Google
Sheets, Tableau, Ex Libris Alma, Koha, and FOLIO play a significant role in collection
management and other library functions (Catherine, 2023). Similarly, scalable storage,
digital preservation systems, online catalogs, and collaborative research platforms are
widely used to improve library operations (Karthika et al., 2024).

Cloud computing comprises five primary service models. SaaS provides access to
application software and databases, while PaaS offers a computing platform that includes
operating systems, databases, and web services. laaS supplies virtual machines and other
computing resources, whereas Communication as a Service (CaaS) facilitates messaging,
conferencing, and data sharing. Network as a Service (NaaS) manages internet access,
VPNs, and flexible bandwidth services (Martha, 2015).

Librarians have mixed perceptions regarding cloud computing. While some view it
as a transformative tool that enhances accessibility and collaboration, others express
concerns about data security, privacy, and reliance on external providers (Kolawole, 2023;
Karthika et al., 2024). In South-South Nigeria, adoption is hindered by a lack of
understanding and technical expertise (Edwin, 2018), while librarians in Southwest Nigeria
acknowledge the benefits but believe cloud computing requires high technical knowledge
(Akinyoola, 2023). Perceptions of cloud computing adoption are influenced by attitudes
toward IT change, internal IT skills, and prior experience (Ibrahim et al., 2023).

Several challenges limit cloud computing adoption in libraries. Cybersecurity
threats, malware, and poor IT infrastructure are major technical concerns (Adamu, 2019).

Organizational challenges include a shortage of trained personnel and computing skills,
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while poor network broadband and unstable power supply pose environmental barriers.

Additionally, high costs of implementation and maintenance remain significant financial

constraints (Edwin, 2018).

Hussaini, et al.. (2017) describes the challenges of cloud computing adoption in

general to include:

Budget Constraint: Cost implication is a major challenge to libraries that are not

financially buoyant to subscribe to cloud computing services. It involves infrastructural

setup and implementation and procurement of standard equipments.

Conversion of Printed Copies to Electronic: The time it usually takes to convert
these resources particularly when it is handled by unqualified personnel is a
major problem in our universities.

Internet Connectivity: Constant connection is required for smooth running of
cloud computing in the library with high internet bandwidth. Libraries without
internet connections cannot implement cloud computing because it works along
with internet connection.

Epileptic Power Supply: Cloud computing requires constant power supply to
be able to function and sustained. Library should device other power backup’s
storage to help supplement power in case of power failure.

Privacy and Security: Companies are still concerned about security when using
cloud computing. Customers are worried about the vulnerability to attacks,
when information and critical IT resources are outside the firewall. The solution
for security assumes that that cloud computing providers follow standard

security practices.
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Research Method

A qualitative research methodology was adopted for this study; therefore, a
narrative-based research design was deemed appropriate. According to Clandini and
Connelly (2000), narrative design is a strategy of inquiry in which researchers explore
individuals' lives by collecting their personal stories and experiences. The population of
the study consisted of seventy (70) professional librarians at Bayero University, Kano
Library. However, a purposive sampling technique was employed to select ten (10)
participants for the study. Specifically, three (3) staff members from the Information and
Communication Technology Department of the Library were chosen due to their digital
expertise. In addition, seven (7) professional librarians, who serve as heads of various
departments and branches of the University Library, were also selected. This purposive
sampling approach ensured that participants with relevant knowledge and experience were
included, thereby enhancing the depth and richness of the study’s findings. The sample size
was justified based on the recommendation by (Eng, 2003). That a sample size of “> 6 (ie
greater than or equal to six 6)” participants for interview in narrative-based qualitative
research. This is also corroborated by Creswell (1998) who recommended a sample size of
“>10 (ie less than or equal to 10) as participants” in the same narrative-based qualitative
research. Unstructured interview was used in gathering data; and the data obtained were

analyzed using thematic qualitative data analysis method.

Table 1
Population and Sample size
S/IN  Department/Branch Libraries No. Staff Sample
1 Information and Communication Technology 6 2
2 Information Resources Development 6 1
3 Serials Management 9 1
4 Arabic and Islamic Resources 8 1
5 Reference and Information Services 7 1
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S/IN  Department/Branch Libraries No. Staff Sample
6 Customer Services 9 1
7 Sciences Library old campus 15 1
8 Agric. Library Main campus 5 1
9 Social and Management Sciences Library 5 1
70 10
Total
Findings

Demographic Variables of the Participants

Table 2 presents the general information of the participants, such as the names of

the departments in Bayero University libraries, their individual coding for data analysis,

positions held by the participants, their years of working experience, as well as their

educational qualifications.

Table 2:
Demographic Variables of the Participants
S/N  Name of Code Position Held Gender Experience Qualification
Department
1 ICT Department, P1- Head of M 6-15 years  BLS
Main Library P2 Department
M 6-16 years  B.Tech
System Analyst
Programmer M 0-5 years BLS
2 Information P3 Head of M 6-15Years  Masters
Resources Department
Development
Department
3 Serial P4 Head of Serial, F 6-15Years  Masters
Management Research and BLS
Department Documentation
4 Arabic and P5 Head of Arabic M 6-12Years B.A/M.A
Islamic and Islamic Arabic
Resources Resources MLS
Department Department (Inview)
5 Reference and P6 Head of M 6-15Years  BLS/MLS
Information Reference and
Services Information
Department Services
Department
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S/N  Name of Code Position Held Gender Experience Qualification
Department

6 Customer P7 Head of Users M 6-15Years  BLS/MLS
Service Service
Department Department

7 College of P8 Liaison Librarian M 6-15 Years Ph.D
Natural &
Pharmaceutical
Sciences
Library, Old
Campus

8 Agric Library P9 Head Agric M 6-15Years  BLS/MLS
Main campus Library Main

campus

9 Social and P10 Head Socialand M 6-16 Years BLS/MLS
Management Management
Sciences Library Sciences Library

Table 2 Indicates that out of the 10 participants, 3 were Automation Librarians (E-
Librarian), 7 were Librarians (Head of Department). The table also shows that the
participants had 6-16 years working experiences. They also had qualification ranging from
master’s degree to (B.Sc Computer Science) B.Tech and BLS. This shows that all the
participants had adequate qualification that qualifies them to serve as automation librarians.
The interviews were held in their respective offices. It should be noted however, that the
responses of the participants of university Library was match in the course of analysis.

Firstly, the interview schedule featured some personal information of the
participants starting from codes of individual participants, position held, gender,
experience, qualification of the participants and dates and time the researcher conducted
the interview. The findings on that revealed that out of 10 participants 3 were Automation
librarians (System Analyst, Digitization Officer, Computer Analyst), 7 were Librarians
(Head of Department/Branches). Also, the participants had 1-5- and 6-16-years working

experiences. They also had qualification ranging from master’s degree to B.Sc Computer
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Science, (B.Tech) and BLS. This shows that all the participants had adequate qualification
that qualifies them to serve as automation librarians.

Question 1: The researchers asked the participants on the types of cloud computing
technology used by librarians in Bayero University, Kano Library.

Types of cloud computing technology used by librarians in Bayero University, Kano
Library

P1, P2 & P3: The types of cloud computing we are using include Institutional Repository,
VTLS Virtual Services and E-mail.

The types of cloud computing we normally used fall under category of Public and Private
cloud computing technology. We are using D-space as types of cloud computing
Technology.

P4: The type of cloud computing technology we have in our library comprises of Google
Drive, institutional repository, official university library website, official university web-
portal, subscribed databases and Google Doc.

P5: Usually the types of cloud computing technology we are using include the following,
online databases, cloud based library newsletter, library webpage which is normally
regarded as public cloud and use of private cloud such as google doc, google drive and
email for private use.

P6: The bulk of the types of cloud computing technology we are having today in our library
are Gmail Drive for personal use and Library institutional repository for Library users.
P7: The types of cloud computing technology we normally used are e-mail services like g-

mail and yahoo-mail.
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P8: In our library the types of cloud computing technology we are using comprise the
following, webpage, library institutional repository, subscribed databases, as well as the
email like google drive, google doc.

P9: The types of cloud computing we are using social networking (Facebook, Twitter),
email.

P10: The types of cloud computing services available in the Library are google drive, drop
box and Google and yahoo.

The above findings revealed that, the Types of cloud computing used by the
Librarians r as the response indicate that all the ten (10) respondents had almost adopted
some types of cloud computing technology such as Google Doc, file sharing, web-based
as well as the use of DSpace Institutional repository for information storage and sharing on
the cloud. The pattern revealed that the librarians of Bayero University libraries are well
educated in terms of adopting new trends in technology. This may be due to the fact that it
is equipped with academic librarians. This justifies that Bayero University Library used
some types of cloud computing, which include databases, institutional repositories, email,
Google Docs, Google Drive, etc. It is evident that this finding is in line with the research
of Adamu (2019) that Google Drive and Dropbox were found to be the most used types of
cloud computing facilities available.

Question 2: The researcher asked the participants of the Perception of Librarians on the
Adoption and use of cloud computing technology. The responses obtained by the researcher
revealed that there are number of challenges associated with challenges associated with the
adoption and use of cloud computing as revealed by all the participants. The responses of

the participants were presented below.
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Perception of Librarians on the Adoption and use of Cloud Computing Technology in
Bayero University, Kano Library

P1: The participant stated that, adoption of cloud computing is a good idea but when
considered with our situation in Nigeria it is not easy to adopt cloud computing technology
due to lack of so many infrastructure to support it i.e. lack of internet service, power supply
etc.

P2: My perception on the adoption cloud computing is that cloud computing will be more
effective and reliable in the service delivery.

P3: My perception is positive on the adoption and use of cloud computing technology.

P4: It will ease and simplify the activities of both the user and the librarians. It will also
ensure the maximum security and control of information resources.

P5: | understand that cloud computing technology libraries require high technical
knowledge of computer.

P6: Cloud computing is a good concept that will be benefited for the library in so many
ways as it will make the job of librarians easy and lead to satisfaction of users efficiently.
P7: 1 understand that adoption of cloud computing technology in libraries enhances storage
and preservation information materials.

P8: | know that the use of cloud computing technologies in libraries will make certain
services easy.

P9: The use and adoption cloud computing technology in libraries will require the purchase
of highly expensive hardware and software technologies.

P10: The adoption and use of cloud computing technology in libraries is not beyond the

financial reach of library.
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Question 2: The researcher asked the participants of the major challenges associated with
the aadoption and use of cloud computing technology. The responses obtained by the
researcher revealed that there are number of challenges associated with the aadoption and
use of cloud computing technology as revealed by all the ten participants. The responses
of the participants were presented below.
Challenges Associated with the Adoption and use of cloud computing technology
P1, P2 & P3 R5: The major challenges with the adoption and use of cloud computing
technology are lack of awareness, technophobia, and weak internet service, lack of
power, lack of skills and training for staff, financial constraint and lack of enough
infrastructures as well as lack technical knowhow.
P4 R5: Inadequate awareness of the technology among some category of personnel,
attitudes of librarians towards the adoption and use of the technology, attitudes of the
institutional management towards the library in general.
P5 & P6 The cost of acquiring and maintaining cloud computing technology is high.
P8: The major challenge of cloud computing adoption is that security and privacy issue of
the information resources because the resources are to be made available via the internet.
P9 & P10 R5: The best challenge is that most of the librarians are personally using the
cloud unknown.
Discussion of Findings

The discussion of findings of this study was presented based on the responses
obtained from the interview conducted with the librarians’ staff of the university libraries
under study. The result of the interview in respect of the types of cloud computing
technologies used by librarians in the library studied revealed that email services: Gmail

and Yahoo Mail are commonly used for communication, while Google Drive and Google
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Docs are used for Used for personal and collaborative purposes, such as sharing and storing
documents. Institutional Repository: This is frequently mentioned as a key cloud-based
resource for storing and managing library materials. VTLS Virtual Services: A library
management system that offers cloud-based cataloging and other services. D-Space:
Specifically used for digital archiving and repository management. Library Website and
Web Portal: Provides users with access to library services and resources via public cloud
technologies. Cloud-Based Library Newsletters: Keeps users informed about library
updates. Tools like Facebook and Twitter are mentioned as part of the library's outreach
and communication strategy. Tools like Dropbox are used for file storage and sharing. This
finding is corroborated with finding of Adamu, (2019) who find out that use of cloud File
sharing services such as Google Drive and Drop Box were mostly used among the types of
cloud computing facilities available to the librarians while services such as Calendar
services with examples of Google calendar, Doodle etc were not used by majority of the
librarians.

Finding on the perception of Librarians on adoption of cloud computing
technologies shows that the Many participants expressed that cloud computing would
simplify library operations for both librarians and users. In addition, it is seen as a tool to
enhance the efficiency of service delivery and ensure user satisfaction. Moreover,
participants believe that cloud computing can provide maximum security and control of
information resources, addressing critical concerns in modern libraries. Furthermore, cloud
computing is perceived as a valuable tool for the storage and preservation of information
materials, which is a crucial aspect of library management. As a result, participants noted
that cloud computing could make services more reliable and effective. These findings were

in line with the Kolawole, (2023) who asserted that most librarians have a favorable view
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of cloud computing technology, they see its benefits, such as making information more
accessible, giving users more options, and making the whole experience better.
The finding on the Challenges associated with the adoption and use of cloud computing
technology in Bayero University, Kano. The Finding discovered that, P1, P2 & P3 R5
revealed lack of awareness, technophobia, and weak internet service, lack of power, lack
of skills and training for staff, financial constraint and lack of enough infrastructures as
well as lack technical knowhow. This finding is in identical with the finding of Edwin,
(2018), there are numerous perceived challenges associated with the adoption and use of
cloud-based technologies in university libraries in South-south, Nigeria. Prominent among
them are high cost of acquiring and maintaining cloud-based technologies, high computing
literacy required, epileptic power supply and inadequate staff training opportunities.
Conclusion and Recommendations
With the adoption and use of cloud computing technologies, libraries undergo drastic
changes and render more efficient and effective information services delivery.
The study revealed that the librarians at Bayero University, Kano Library, have embraced
and utilized cloud computing to facilitate information sharing among themselves and their
users. This allows them to avoid technological issues like computer viruses, system
crashes, and data loss, while also saving time and money and simplifying their workflow.
Based on the findings of the study, the following recommendations are made:

1. Encourage librarians to explore other cloud computing technologies that can further
simplify library operations and enhance service efficiency, such as collaborative
tools for virtual team management or online cataloging and circulation systems.

2. Provide training and support to librarians to ensure they have the skills and

expertise needed to effectively use cloud computing technologies in their work.
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