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Abstract 
 

Purpose: 
The paper examines how emerging technologies such as AI, cloud computing, mobile 
technologies, and digital preservation are transforming academic library services, with particular 
attention to opportunities and implementation challenges in Nigerian libraries. 
 

Design/Methodology/Approach: 
This study adopts a conceptual review methodology based on analysis of recent scholarly 
literature, policy documents, and case studies relating to technology-driven library 
transformation  
 

Findings: 
The review reveals that emerging technologies have enhanced remote access to information 
resources, automated library operations, improved digital scholarship support, and increased 
user engagement through virtual and mobile-based services. The study emphasizes that 
continuous professional development, institutional support, and strategic investment in digital 
infrastructure are critical for libraries to remain relevant in the evolving digital information 
landscape. 
 

Implications: 
The study highlights the need for sustainable funding, digital policy frameworks, and continuous 
professional development to support effective adoption of emerging technologies in Nigerian 
academic libraries. 
 

Originality/Value: 
The paper contributes to current discussions on digital librarianship by synthesizing emerging 
technology trends and contextual implementation challenges affecting academic libraries in 
Nigeria. 
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Introduction 

Academic libraries have increasingly 

adopted digital technologies to support 

research, teaching, and access to 

information. Libraries, once primarily 

regarded as custodians of printed 

materials, have transformed into dynamic, 

service-oriented environments that support 

digital scholarship, lifelong learning, and 

equitable access to information 

(International Federation of Library 

Associations and Institutions [IFLA], 

2021). This shift is indicative of broader 

changes within the global information 

ecosystem, in which academic libraries are 

increasingly expected to operate as 

proactive enablers of research, innovation, 

and collaboration (Jaguszewski & 

Williams, 2013; Lippincott, 2020). 

Central to this transformation is the 

integration of emerging technologies such 

as artificial intelligence (AI), big data 

analytics, mobile technologies, and cloud 

computing, which together enable the 

automation of workflows, real-time access 

to digital collections, and the delivery of 

personalized services (Chen et al., 2022; 

Cox et al., 2020). Users now expect 

19 
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academic libraries to provide the same 

seamless, on-demand experiences offered 

by commercial platforms like Google 

Scholar, Netflix, and Amazon, thereby 

raising the bar for discoverability, 

interactivity, and user engagement 

(Tenopir et al., 2019; Norris et al., 2021). 

The COVID-19 pandemic acted as a 

catalytic event, compelling libraries 

worldwide to rapidly reconfigure their 

service delivery models. With physical 

spaces shuttered, institutions prioritized 

virtual access, remote reference services, 

and digital literacy support, underscoring 

the adaptability and resilience of library 

systems (Borgman, 2021; Newman et al., 

2020). In developing contexts such as 

Nigeria, however, this transition exposed 

deep-rooted infrastructural and systemic 

deficiencies ranging from unreliable 

internet connectivity and inadequate ICT 

infrastructure to underdeveloped digital 

skills and policy misalignments (Ezema, 

2019; Emwanta & Nwalo, 2021). 

Despite these challenges, there is growing 

evidence of innovation and transformation 

within Nigerian academic libraries. 

Strategic interventions by funding bodies 

such as the Tertiary Education Trust Fund 

(TETFund) have supported the deployment 

of ICT tools, subscription to digital 

resources, and training of library personnel 

(TETFund, 2022). Open-source platforms 

like Koha (for library automation) and 

DSpace (for institutional repositories) are 

increasingly adopted, signaling a shift 

toward hybrid library models that integrate 

physical and digital services (Aregbesola 

& Oguntayo, 2020). Yet, to sustain this 

momentum, libraries must redefine their 

strategic priorities, investing in scalable 

infrastructure, ethical AI deployment, and 

professional development initiatives. 

Furthermore, the evolving role of the 

librarian demands attention. Today’s 

library professionals are expected to 

function as instructional technologists, 

data curators, digital literacy facilitators, 

and user experience (UX) designers—roles 

that require both technical fluency and 

continuous learning (Lippincott, 2020; 

Tenopir et al., 2019). Embracing these 

roles entails aligning institutional goals 

with global best practices, cultivating a 

culture of innovation, and ensuring 

inclusive access to knowledge. 

The paper specifically seeks to:  Examine 

the role of emerging technologies in 

transforming library services;  Analyze 

evolving user–staff relationships in digital 

library environments; Identify core 

competencies required of modern 

librarians;  Evaluate the integration of AI 

into library services; and, highlight case 

studies of technology-driven library 

transformation. By highlighting both 

global and local (Nigerian) perspectives, 

this study contributes to the ongoing 
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discourse on sustainable, ethical, and 

inclusive digital transformation in 

academic libraries. 

The Role of Technology in 

Transforming Library Services 

Advancements in digital technology have 

significantly reshaped the scope and 

delivery of library services, catalyzing a 

shift from traditional custodianship of 

physical collections to a more dynamic, 

hybridized model of access, engagement, 

and knowledge production. Libraries are 

no longer confined to brick-and-mortar 

spaces; they now function as digitally 

enhanced environments offering round-

the-clock services, remote access, and 

personalized user experiences that respond 

to the demands of 21st-century 

information seekers (Cox et al., 2020; 

Gotsch & Clarke, 2022). 

The emergence of hybrid library models 

combining physical collections with 

comprehensive digital services reflects this 

paradigm shift. Nigerian institutions such 

as the University of Ibadan and Ahmadu 

Bello University have implemented hybrid 

systems that integrate virtual reference 

platforms, e-resources, mobile interfaces, 

and authentication tools, allowing users to 

access materials and services irrespective 

of location (Jegede & Oduwole, 2022). 

These frameworks have been particularly 

critical during crises such as the COVID-

19 pandemic, ensuring continuity of 

service while promoting equitable access 

for marginalized and remote communities 

(Onuoha & Ezeani, 2023). 

Cataloguing and resource discovery have 

also undergone a major transformation. 

Integrated Library Systems (ILS) such as 

Koha, Alma, and SirsiDynix have 

streamlined technical services, automating 

acquisitions, metadata creation, and 

circulation. Bibliographic standards like 

MARC21 and RDA, alongside innovations 

in linked data and semantic web 

technologies such as Bibframe, are 

enabling richer, more discoverable, and 

user-centered catalogues (Oduwole & 

Oyeniran, 2021; Gotsch & Clarke, 2022). 

Furthermore, libraries are increasingly 

involved in research support through 

digital tools and platforms. Institutional 

repositories such as DSpace and EPrints 

are used to curate and disseminate 

scholarly outputs, advancing open access 

and research visibility (Suber, 2020). 

Tools like Zotero, EndNote, and 

plagiarism detection software support 

research integrity and academic 

productivity, while librarians contribute to 

grant writing, data curation, and 

bibliometric services (Aina & Salisu, 

2023). 

Virtual reference services have expanded 

engagement through platforms such as 

LibAnswers, WhatsApp, Telegram, and 

AI-powered chatbots like BiblioBot. These 
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technologies offer real-time, scalable 

support that enhances user satisfaction and 

digital literacy (Prajapati et al., 2024; 

Wagwu et al., 2024). 

In sum, technology is not simply an 

enhancement to library services; it is 

foundational to their reinvention as agile, 

inclusive, and research-aligned institutions 

in the digital age. 

User–Staff Relationship in the 

Technology-Driven Library 

The integration of digital technologies into 

library environments has significantly 

reconfigured the relationship between 

users and library staff, altering both 

service delivery mechanisms and 

professional responsibilities. Unlike 

traditional library models, where access to 

information was largely mediated by 

librarians, contemporary libraries empower 

users to independently access, evaluate, 

and utilize information resources through 

digital platforms. This evolution has 

repositioned librarians as facilitators of 

digital literacy, stewards of online 

information architecture, and active 

collaborators in research and academic 

support (Adeleke & Bamidele, 2023; 

Nwalo & Onuoha, 2024). 

The expectations of today’s library users, 

especially digital natives in academic 

contexts are shaped by their experiences 

with commercial digital ecosystems that 

emphasize speed, personalization, and 

cross-platform integration. As a result, 

users anticipate 24/7 access to digital 

collections, mobile-friendly interfaces, and 

real-time support through multiple 

communication channels such as email, 

institutional portals, WhatsApp, and AI-

powered chatbots (Iwhiwhu & Okorodudu, 

2022). To meet these expectations, library 

personnel must shift from reactive to 

anticipatory service models. This entails 

leveraging virtual reference platforms, user 

behavior analytics, and metadata 

optimization tools to offer tailored, 

context-aware services. In this model, 

digital competence, user experience (UX) 

awareness, and emotional intelligence are 

essential professional attributes (Nwalo & 

Onuoha, 2024). 

While self-service features such as 

OPACs, automated renewals, and full-text 

downloads have streamlined access and 

minimized physical contact, they have also 

elevated the importance of responsive and 

empathetic digital support. Libraries must 

therefore prioritize the humanization of 

virtual engagement. Strategies such as 

personalized greetings, acknowledgment 

of user concerns, and context-specific 

responses foster trust and satisfaction in 

technology-mediated spaces (Ifijeh, 

Adebayo, & Segun-Adeniran, 2022). 

Additionally, proactive outreach through 

targeted alerts, digital literacy tutorials, 
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and feedback surveys enhances user 

retention and engagement. 

Inclusivity remains a cornerstone of digital 

library services. Library platforms must 

accommodate users with diverse abilities, 

languages, and digital proficiencies. This 

requires implementing accessibility 

features such as screen readers, alternative 

text, text-to-speech tools, and multilingual 

interfaces, in line with global standards 

(UNESCO, 2021). Sustaining these 

evolving user–staff dynamics depends on 

continuous staff development and 

organizational change management. 

However, challenges such as limited ICT 

infrastructure and inadequate professional 

development persist, especially in 

institutions across the Global South 

(Ogungbeni & Adeleke, 2023). To address 

these gaps, libraries must adopt structured 

capacity-building strategies including 

continuous professional development 

(CPD), peer mentoring, and participatory 

learning models while fostering 

institutional cultures that reward 

innovation and adaptability. Partnerships 

with professional associations such as the 

Nigerian Library Association (NLA), the 

International Federation of Library 

Associations and Institutions (IFLA), and 

the American Library Association (ALA) 

provide valuable opportunities for training, 

certification, and global best practice 

exchange (IFLA, 2022). 

By equipping staff with the necessary 

digital competencies and interpersonal 

skills, libraries can sustain meaningful, 

inclusive, and human-centered user 

engagement in increasingly digital service 

environments. 

Core Competencies for Library 

Professionals in the Digital Age 

The transformation of libraries into 

technologically driven information 

ecosystems has necessitated a redefinition 

of the core skills required of library 

professionals. No longer confined to 

traditional roles such as circulation, 

shelving, or in-person reference services, 

today’s librarians must demonstrate a 

blend of digital fluency, systems 

proficiency, data literacy, and 

interpersonal acumen to remain relevant in 

both physical and virtual contexts 

(Adebayo & Ajiboye, 2023; Nkiko & 

Yusuf, 2022). These competencies are 

fundamental for delivering responsive, 

inclusive, and value-driven library services 

in an increasingly digital academic 

landscape. 

At the heart of modern librarianship lies 

digital literacy the capacity to locate, 

evaluate, curate, and disseminate credible 

digital information. Library professionals 

are expected to equip users with skills to 

navigate complex digital environments, 

discern misinformation, and ethically 

engage with content. This includes 
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instruction on citation practices, copyright 

compliance, open-access publishing, and 

the responsible use of information (Nkiko 

& Yusuf, 2022). In parallel, technical 

expertise in metadata standards such as 

Dublin Core, MARC21, RDA, and MODS 

is essential for organizing and ensuring 

discoverability of digital collections. 

Moreover, understanding digital 

preservation techniques, including 

bitstream integrity, format migration, and 

archival sustainability, is critical for 

safeguarding institutional memory. 

Proficiency in library systems further 

enhances operational efficiency and user 

experience. Tools such as Koha (for 

integrated library services), DSpace (for 

institutional repositories), Greenstone (for 

building digital collections), EZproxy (for 

remote access), and learning management 

systems like Moodle are now core to 

academic library functions. Competence in 

system interoperability, metadata 

harvesting (e.g., OAI-PMH), and content 

migration supports seamless access and 

collaboration across platforms (Bamidele 

& Okiki, 2023). However, many 

institutions particularly in the Global 

South report underutilization of these 

systems due to inadequate staff training. 

Equally significant is the role of data 

analytics in library decision-making. From 

usage statistics and web analytics to 

bibliometrics and altmetrics, librarians are 

increasingly expected to collect and 

interpret data to inform service planning, 

resource allocation, and institutional 

reporting (Ojedokun & Adebayo, 2023). 

These skills enable libraries to align 

services with user behavior, assess 

collection relevance, and support research 

visibility and compliance with emerging 

mandates on research data management 

(RDM). 

To sustain digital transformation, 

institutions must prioritize continuous 

professional development, hands-on 

systems training, and peer learning. 

Empowering staff with these core 

competencies not only enhances service 

quality but also reinforces the strategic role 

of libraries in supporting research, 

teaching, and institutional excellence. 

Integrating Artificial Intelligence into 

Contemporary Library Services 

The incorporation of Artificial Intelligence 

(AI) into library services represents a 

transformative shift in how information is 

organized, accessed, and delivered. Once 

confined to theoretical discourse, AI now 

plays a pivotal role in streamlining 

workflows, enhancing discovery 

mechanisms, and supporting personalized 

user engagement across various library 

environments. The post-pandemic digital 

acceleration, combined with increasing 

user expectations, has amplified the 

relevance of AI in academic libraries 
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globally, including in Nigeria, where it 

offers scalable solutions amidst resource 

constraints and growing service demands 

(Yusuf et al., 2022; Wright & Liu, 2022). 

Applications of AI in Library 

Operations 

AI-driven virtual reference services, 

underpinned by Natural Language 

Processing (NLP), have become essential 

tools for supporting users remotely. 

Chatbots and virtual assistants, such as 

LibrarianBot and AI-enabled modules 

within platforms like LibAnswers, provide 

around-the-clock responses to common 

queries, database guidance, and tailored 

information services thereby extending the 

reach of library personnel (Mohammed & 

Dada, 2023). Similarly, predictive 

analytics and recommender systems 

harness user behavior data to deliver 

personalized content suggestions, as 

exemplified by EBSCO Discovery Service 

and Ex Libris Primo VE, thus enhancing 

the relevance and precision of search 

results (Wright & Liu, 2022). 

AI-enhanced discovery platforms 

leveraging semantic search, knowledge 

graphs, and contextual indexing facilitate 

intuitive scholarly navigation and reveal 

interdisciplinary linkages, contributing to 

richer research outcomes (Wright & Liu, 

2022). In cataloguing, machine learning 

tools are increasingly employed to 

automate metadata generation and subject 

indexing, with solutions like OCLC’s 

Smart Metadata improving efficiency and 

addressing backlogs in bibliographic 

control (Akinwale & Adeyemi, 2023). 

Additionally, AI-powered plagiarism 

detection tools such as Turnitin and 

Copyleaks uphold academic integrity, with 

emerging capabilities now targeting AI-

generated content (Uche & Bello, 2023). 

Ethical, Operational, and Strategic 

Considerations 

Despite these benefits, AI adoption raises 

critical ethical and operational concerns. 

Libraries must ensure compliance with 

data protection frameworks such as the 

GDPR and Nigeria’s NDPR through 

robust privacy policies and responsible 

data governance (Nwakanma & Okoye, 

2022). Furthermore, vigilance is required 

to identify and mitigate algorithmic bias, 

ensuring transparency and inclusivity in AI 

applications (IFLA, 2023). 

Rather than displacing librarians, AI 

should be positioned as a tool for role 

enrichment, enabling professionals to 

engage in higher-order functions like 

digital scholarship and information 

literacy. Institutional readiness 

encompassing IT infrastructure, funding, 

policy frameworks, and continuous staff 

training is essential for the ethical and 

sustainable integration of AI in Nigerian 

academic libraries (Yusuf et al., 2022; 

Wright & Liu, 2022). 
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Case Studies in Tech-Driven Library 

Transformation 

The global transformation of libraries 

through digital technologies is best 

illustrated through case studies that 

highlight how institutions across various 

contexts have adopted innovative tools to 

enhance service delivery, improve access, 

and engage diverse user populations. 

While libraries in high-income countries 

often lead in deploying artificial 

intelligence (AI) and large-scale digital 

infrastructure, academic libraries in 

developing countries are increasingly 

showcasing resilience and strategic 

innovation, even amidst infrastructural and 

economic limitations. This section presents 

four illustrative examples from Nigeria, 

the United States, and the United Kingdom 

that demonstrate diverse approaches to 

leveraging technology for library 

transformation. 

University of Ilorin Library (Nigeria) 

The University of Ilorin Library stands out 

as a leading case of digital innovation 

within Nigerian academia. Its 

comprehensive integration of information 

and communication technology (ICT) 

infrastructure has facilitated the delivery of 

hybrid services that combine physical and 

digital access. A pivotal milestone in its 

transformation was the deployment of 

KOHA, an open-source Integrated Library 

System (ILS), with automated circulation, 

cataloguing, and acquisition workflows 

(Adeleke & Abdulsalami, 2024). This 

automation significantly improved service 

efficiency, reduced manual errors, and 

enhanced end-user experience by enabling 

real-time bibliographic access. 

Additionally, the library implemented a 

DSpace Institutional Repository (IR), 

which provides open access to a range of 

scholarly materials, including theses, 

dissertations, and faculty publications. 

This repository enhances research 

visibility and aligns with international 

open-access mandates (Adeleke & 

Abdulsalami, 2024). The platform 

supports global discoverability of Nigerian 

scholarship and has fostered 

interdisciplinary knowledge exchange. 

The library’s commitment to robust 

infrastructure includes widespread campus 

Wi-Fi coverage and digital authentication 

systems to facilitate secure remote access 

to subscription databases and electronic 

resources. These enhancements have made 

it possible for students and faculty to 

engage in flexible learning, in line with 

UNESCO’s (2021) advocacy for equitable 

access to information. Furthermore, the 

institution prioritizes ongoing capacity 

building through digital literacy training 

and workshops on emerging tools for 

librarians, contributing to the sustainability 
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of its digital transformation (Afolabi & 

Jimoh, 2023). 

Covenant University Library (Nigeria) 

Covenant University Library, also known 

as the Centre for Learning Resources 

(CLR), exemplifies a forward-thinking 

approach to technological integration 

within the Nigerian context. The library 

has implemented a suite of open-source 

tools, including KOHA for library 

automation and DSpace for managing and 

preserving academic outputs 

(Ajegbomogun et al., 2021). These 

platforms have modernized internal 

operations and improved public access to 

scholarly content. 

What sets the CLR apart is its advanced 

digitization strategy. The library has 

systematically digitized theses, past 

examination papers, and faculty 

publications, making them accessible 

through the IR. This move has 

significantly expanded the university’s 

research footprint and improved academic 

continuity during disruptions such as the 

COVID-19 pandemic (Ajegbomogun et 

al., 2021). The library also supports real-

time virtual reference services using 

platforms like WhatsApp, email, and 

embedded chat widgets on its website, 

aligning with contemporary user 

expectations for remote assistance 

(Adekunmisi, 2022). 

Another notable innovation is the CLR's 

integration of electronic security systems, 

including RFID-based access and anti-theft 

devices. These systems support both 

physical and digital service environments 

and underscore the library’s emphasis on 

securing assets and ensuring a safe, tech-

enabled space. Moreover, Covenant 

University has institutionalized digital 

literacy programs, ensuring that staff and 

students possess the requisite 

competencies to navigate its digital 

resources effectively (Oduwole et al., 

2022). Through its strategic investments, 

policy alignment, and proactive service 

delivery, Covenant University Library 

serves as a national model for sustainable 

digital transformation in higher education. 

New York Public Library (USA) 

The New York Public Library (NYPL) 

continues to set the benchmark for digital 

innovation among public libraries globally. 

Among its many technological 

achievements is the use of AI and machine 

learning to streamline metadata creation 

and enhance discoverability. Through 

advanced facial recognition and automated 

tagging in its vast digital photograph 

archive, NYPL has significantly 

accelerated the process of cataloguing and 

retrieval (Jones & Cheng, 2022). 

An additional hallmark is its AI-powered 

multilingual chatbot, which offers 24/7 

assistance through web and mobile 
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platforms. This tool addresses user 

inquiries across multiple languages and 

enhances accessibility for New York’s 

diverse population (Jones & Cheng, 2022). 

NYPL has also leveraged AI to personalize 

content recommendations based on user 

engagement patterns, increasing the 

relevance and usability of its digital 

resources. 

Beyond technological sophistication, 

NYPL emphasizes social impact by 

offering targeted digital literacy programs 

to underserved communities. Workshops 

for immigrants, seniors, and job seekers 

have helped bridge the digital divide, 

reinforcing the library’s mission as an 

inclusive community anchor (Jones & 

Cheng, 2022). These strategies 

demonstrate the library’s comprehensive 

and human-centered approach to digital 

transformation. 

The British Library (United Kingdom) 

The British Library exemplifies how 

national libraries can leverage technology 

to promote large-scale access, data-driven 

research, and digital preservation. Its 

flagship Data Foundry initiative provides 

researchers with structured datasets 

derived from digitized collections—books, 

newspapers, maps, and sound recordings 

designed for text mining and other 

computational methods (Murray & Patel, 

2022). This initiative supports digital 

humanities and data-intensive scholarship 

on an unprecedented scale. 

To improve accessibility, the library has 

also deployed machine-learning 

transcription tools that convert handwritten 

and audio materials into searchable digital 

text. This functionality has enhanced 

access for users with visual impairments 

and non-traditional research needs (Murray 

& Patel, 2022). The digitization of rare and 

fragile items has resulted in millions of 

cultural artifacts becoming freely 

accessible through its online portal, 

democratizing access to heritage materials 

while safeguarding originals. 

These efforts reflect a commitment not 

only to preservation and access but also to 

innovation. Through partnerships with 

universities, developers, and memory 

institutions, the British Library continues 

to push the boundaries of digital library 

services, positioning itself as a global 

leader in digital scholarship and public 

engagement. 

Conclusion and Recommendations 

The digital transformation of library and 

information services is reshaping academic 

libraries from custodial institutions into 

dynamic, user-centered knowledge 

environments. As evidenced by global and 

Nigerian case studies, this shift is 

characterized by the strategic integration 

of emerging technologies such as artificial 

intelligence (AI), open-source platforms, 
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and sustainable digital infrastructure which 

have become essential for enhancing 

service delivery, expanding access, and 

supporting research and learning. 

In the Nigerian context, despite prevailing 

infrastructural and financial challenges, 

institutions like the University of Ilorin 

and Covenant University Library 

exemplify how innovation can be achieved 

through strategic planning, 

resourcefulness, and committed leadership. 

These libraries have demonstrated that 

adopting hybrid models merging physical 

collections with digital services can 

significantly increase reach and resilience. 

Importantly, this evolution requires a 

redefinition of professional competencies, 

the cultivation of a culture of innovation, 

and a sustained commitment to inclusive, 

ethical, and scalable digital practices. 

Key Strategic Recommendations: 

1. Invest in Scalable ICT 

Infrastructure: Nigerian academic 

libraries must advocate for dedicated 

funding via internal budgets, 

TETFund, or donor support to enhance 

digital infrastructure, internet 

connectivity, and alternative energy 

solutions. Modular systems capable of 

supporting mobile access and cloud 

integration should be prioritized. 

2. Advance Digital Literacy and 

Capacity Building: Continuous 

professional development in areas such 

as ILS administration, metadata 

standards, cybersecurity, and digital 

preservation is essential for staff. 

Concurrently, targeted user education 

on information literacy will ensure that 

students and faculty fully leverage 

available digital resources. 

3. Leverage Open-Source Solutions: 

Sustaining platforms like KOHA and 

DSpace offers cost-effective pathways 

to automation and open access. 

Libraries should also explore 

complementary tools such as VuFind, 

Omeka, and virtual reference platforms 

to enrich user experience. 

4. Implement AI Responsibly: Libraries 

can pilot AI applications in areas such 

as catalog enhancement or automated 

FAQs, ensuring all implementations 

are governed by clear ethical standards 

and national data protection 

regulations. AI should be framed as 

augmentative, not substitutive, to 

human expertise. 

5. Promote Innovation and 

Collaboration: Encouraging a culture 

of experimentation and partnering with 

academic departments, ICT units, and 

professional associations such as NLA 

and IFLA can amplify impact and 

promote shared learning. 

By pursuing these strategies, Nigerian 

academic libraries can not only overcome 

existing barriers but also position 



Revolutionizing Academic Library Services Through Emerging Technologies: Perspectives from Nigeria 
 

292 | P a g e   Journal of Applied Information Science and Technology 19 (1) 2026  

themselves as vital, future-ready 

institutions that serve as catalysts for 

national development and global scholarly 

engagement. 
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