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ABSTRACT
The National Library of Nigeria (NLN) has been at the forefront of information and knowledge dissemination and management for six decades. This paper reviews the relevance of integrating an emerging technology like artificial intelligence (AI) in the operations and services of the NLN. It further presents how the institution can leverage artificial intelligence to improve service delivery in areas like automated cataloguing, preservation of collections, intelligent research support systems, and chatbot systems for engaging library users and clienteles. While x-raying the opportunities for AI adoption in NLN, the paper highlighted possible challenges, such as budget restrictions, data privacy issues, infrastructure constraints, and the necessity for staff capacity development. The paper outlines approaches to address the highlighted challenges while concluding that AI adoption by NLN is crucial to maintain relevance and improve service delivery. 
INTRODUCTION
Artificial intelligence can be understood as technologies or computer systems capable of performing tasks (simple or complex) that are traditionally performed by humans. The tasks include but not limited to reasoning, making decisions, identifying patterns, voice, character and visual recognitions (Phillips & O'Toole, 2014). In other words, artificial intelligence are machines that have the capacity to mimic human reasoning, decision-making, learning, and social skills (CILIP, 2021). Artificial intelligence has been dubbed the fourth industrial revolution (Park, 2018) as cited by (Olusegun, et al, 2023).  In the last few years, artificial intelligence has taken the world by storm. It has revolutionalised almost every aspect of our lives. It has been incorporated in various smart devices and systems. Artificial intelligence has redefined how information is acquired, retrieved, and utilised thereby changing the information landscape by introducing new perspectives into librarianship and how librarians can utilise data and information to personalise services. Libraries worldwide are undergoing a radical transformation driven by Artificial Intelligence (AI), which promises to revolutionise traditional services—from cataloging to user engagement (Cox, 2023).
As Nigeria’s apex library and her giant memory, the National Library of Nigeria has for the past six decades religiously fulfilled its statutory mandate of preserving the nation’s intellectual output (Alhassan & Abdulsalaam, 2013)—allowing unfettered access to resources that supports research, education, indigenous knowledge, and national development—managing legal deposits, and promoting literacy through various initiatives like the readership promotion campaign. However, traditional library approaches are increasingly inefficient in meeting modern demands (Halder, 2020). The National Library of Nigeria (NLN) must embrace AI to improve its digital services, enhance research support, and optimize knowledge management. Adapting to AI is no longer optional for the National Library of Nigeria, but a strategic imperative that will sustain its role as Nigeria’s information bank and foremost custodian of knowledge.
Artificial intelligence provides new prospects for the NLN to transform its services.  Automated metadata production, intelligent recommendation systems, enhanced search engines, and user assistance chatbots powered by AI are all potential applications (Ikwuanusi, et al., 2023).  These technologies have the potential to dramatically improve research accessibility, streamline cataloging operations, and create individualised user experiences (Ikwuanusi, et al., 2023).  Case studies from the University of Lagos and other national libraries around the world show that successful AI integration strategies have significantly increased information services and user engagement.
Despite its laudable potentials, AI adoption at the NLN faces significant challenges.  Limited technology infrastructure, budget constraints, cybersecurity threats, and low technical know-how are some of the issues that may pose significant challenges to adoption.  Furthermore, the reluctance of staff members to embrace this emerging technology, and the need for a comprehensive policy framework may also slow down the integration of AI in the National Library of Nigeria.  Overcoming these challenges, call for a purposeful, informed and carefully framed approach. 
This paper seeks to examine the opportunities and challenges of AI adoption at the National Library of Nigeria. By analysing global best practices, identifying institutional constraints, and proposing strategic interventions, the paper aims to provoke an actionable conversion for the integration of artificial intelligence technologies in the operations and services of the National Library of Nigeria at the headquarters as well as the state branches. The paper will explore some cases of successful AI implementations, and suggests actionable recommendations for sustainable AI integration at the National Library of Nigeria. Ultimately, strategic AI adoption is not only advantageous but strategically essential for the NLN to remain a relevant institution contributing to and preserving Nigeria's knowledge infrastructure and national development.
AI TECHNOLOGIES AND THEIR RELEVANCE IN LIBRARIANSHIP
The adoption of artificial intelligence into library operations has no doubt expand the scope of librarianship.  AI technologies, like machine learning (ML) is increasingly being adopted by libraries globally to streamline operations and core professional services. Machine learning can be used to analyse user queries by classifying queries into reference or non-reference categories. This helps in directing queries to the appropriate library departments, improving service efficiency (Wang, 2022). ML algorithms are employed to create personalised book recommendations based on user reading preferences and behavior. This approach improves user satisfaction by providing tailored suggestions that meet individual needs (Liu, 2024). ML aids in the generation of metadata for digital resources, enhancing the speed and depth of cataloguing processes. This is particularly useful for managing large volumes of digital content (Boman, 2019). This technology has the potential to significantly advance library services by improving resource management, enhancing user experiences, and improving the efficiency of librarians. 
Natural language processing (NLP) is an AI technology that focuses on the interaction between computers and humans through natural language. NLP in librarianship involves using computational techniques to process and analyze large volumes of text data, enabling efficient content retrieval and management in digital libraries. It encompasses tasks such as text retrieval, image retrieval, and the classification and management of tacit knowledge (Ragab, et al., 2022; Karoo, 2018). NLP techniques are used to digitise and preserve historical documents, making them accessible to a broader audience and ensuring consistent representation of original materials (Nitu, et al., 2024). This AI technology can be employed to enhance and restore historical documents that would otherwise be too fragile for handling. NLP optimises the retrieval and organisation of tacit knowledge, improving decision-making processes and operational efficiency in libraries (Tarmizi, et al., 2024).
Computer vision technology is another AI technology that has had profound effect on digitisation in librarianship.  Computer vision technology in librarianship is used for automating digital image analysis to enhance indexing and accessibility, library management and surveillance in visual art libraries (Craig, 2021). It supports content-based indexing of library collections like videos and images. This technology can be used for security purposes, such as detecting theft and fire in libraries (Xi, et al., 2016). Advanced system for self-borrowing and returning of materials in libraries utilises computer vision, image processing, and barcode decoding techniques to efficiently track borrowed books with high accuracy (Ahmed, 2024). This AI application is particularly useful for the National Library of Nigeria in its efforts to preserve indigenous manuscript collections, including multimedia that is vulnerable to environmental degradation. The NLN can also leverage on this technology to curb theft, and also manage book loans.
Predictive analytics represents another significant AI application reshaping library management. Predictive analytics in librarianship involves using data analysis tools to support decision-making and optimise library operations. It can assist in organisational planning, particularly in areas such as staffing, budgets, collections, services, and facilities (Massis, 2012). In collection development, predictive analytics frameworks leverage historical usage data, user behavior patterns, and external trends to forecast resource demands and enhance decision-making (Ikwuanusi et al., 2023). These frameworks employ machine learning algorithms and statistical models to identify emerging areas of interest and anticipate future needs, enabling libraries to align acquisitions with user demands and institutional goals. This data-informed approach enables more strategic allocation of limited acquisition budgets and better alignment with user needs—a model that could prove invaluable for an institution like the National Library of Nigeria. 
Chatbots are another form of artificial intelligence that has profound effect on quality of library services. Chatbots, also known as conversational agents, are software applications that use natural language to interact with humans (Rapp, et al., 2021). They are increasingly being adopted in libraries to enhance services and user experiences. These conversational AI tools can provide personalised information services, integrate cyberspace with physical libraries, and support smart library ecosystems (Sugiono, 2022). Chatbots have applications in various library functions, including reference services, user recommendations, information retrieval, and data analysis (Fatouh, 2024). They can automate routine tasks, improve efficiency, and offer 24/7 assistance to users (Akinola 2023). The implementation of chatbots in libraries has been accelerated by the COVID-19 pandemic, highlighting their potential to maintain service continuity during crises (Smutek, et al., 2024). Data recorded by chatbots can also help us understand the needs of library users (Rapp et al., 2021). A very good example is RoboScholar, the University of Lagos Library chatbot. 
OPPORTUNITIES FOR AI ADOPTION IN NLN
Artificial Intelligence presents numerous opportunities for the National Library of Nigeria to enhance its services and operations. One significant area is in cataloging and classification. Current cataloging processes at the NLN headquarters and in some state branches often lead to backlogs and inconsistencies, but AI-powered tools could automate much of this work. AI technologies, like machine learning and natural language processing, are pivotal in automating these core functions. These technologies improve the efficiency, consistency, and depth of metadata creation and classification, reshaping traditional library practices (Mahmud, 2024; Harisanty, et al., 2023). Furthermore, generative AI and deep learning are also used to automate cataloguing, enhance classification, and provide detailed data insights. Techniques such as Convolutional Neural Networks (CNN) and Natural Language Processing (NLP) are employed for text and image analysis, improving workflow and competitiveness (Bogi, 2024). Automating cataloguing and classification services would allow NLN staff to focus on more complex tasks while ensuring faster processing of new acquisitions.
Beyond technical services like cataloguing and classification, Ibrahim & Okpala (2024) opined that AI can potentially improve user services through intelligent chatbots, AI-driven language translation tools, robots and virtual assistants. These tools could provide 24/7 support to library users, answering common queries about ISBN and ISSN requests, legal deposit obligations, and reference services. In 2020, the University of Lagos in partnership with Platform Capital entered into a funding agreement that saw the full integration of AI in its library services and operations. The University of Lagos is the first institution in Nigeria to fully integrate AI in its operations (Olayode, 2022). Implementing this development in its core services, would also see the NLN living up to its mandate of serving as the intellectual and knowledge bank of the nation. The chatbots could even be developed to understand and respond in major Nigerian languages, making library services available to a wider range of users.
Preservation is another core mandate of the NLN. AI can provide solutions for the preservation of Nigeria's cultural heritage. Cutting edge AI technologies like computer vision can be deployed to digitise fragile materials while machine learning algorithms can assist in restoring damaged documents. The purpose of embracing the usage of artificial intelligence in archives and preservation is not to advocate for the complete human replacement in the preservation process, but rather to advocate for utilizing these tools to assist the professional by improving performance on certain tasks and allowing the professional to allocate more of their valuable time to tasks that cannot be effectively performed by existing technology (Teel, 2024). The integration of AI technology into preservation practices is redefining how history is safeguarded, potentially creating a paradigm shift in preservation techniques (Tella et al, 2023). Furthermore, AI-powered optical character recognition could make it possible to digitise and search handwritten materials in indigenous Nigerian languages, preserving them for future generations while making them more accessible to researchers today.
The NLN can integrate intelligent search systems in its digital platforms like the National Repository of Nigeria to enable researchers and scholars who patronise the NLN’s collections for research support, to access and utilise NLN's collections effectively. Intelligent search systems using natural language processing would allow users to find relevant materials more efficiently, even with vague or incomplete queries. AI powered system can assist users to find relevant resources more quickly and easily, analyzing search behavior of users, identifying search patterns and suggesting resources that may be of interest to users, as well as real-time query resolution and individualised, responsive customer care (Nwabuisi & Jidere, 2024). Implementing similar technologies at NLN would significantly boost the institution's value to Nigeria's academic and research communities.
AI adoption presents potential benefits in collection acquisition for the National Library of Nigeria. The National Library has an acquisition policy that guides how it selects and acquire collections. Statutorily, NLN acquires collections through legal deposit, gifts and exchanges, donations, and subscriptions/purchases. However, the NLN can leverage on AI to further guide its acquisition policy. The selection and acquisition of library resources by analysing usage data, identifying popular items, and predicting future demand, allowing the library to make more informed decisions about which resources to purchase while also allocating fund more efficiently (Nwabuisi & Jidere, 2024). For NLN, these capabilities could lead to optimum use of limited resources to acquire collections that better align with user needs.
In essence, AI adoption will undoubtedly position NLN as a knowledge and information hub. By embracing AI technologies, NLN could serve as a model for other libraries and institutions while contributing to broader national development objectives. The library's enhanced capabilities would support education, research, and cultural preservation —all critical elements of Nigeria's progress in the digital age.
BARRIERS AND MITIGATION STRATEGIES TO AI ADOPTION IN NLN
The National Library of Nigeria faces several significant challenges in adopting artificial intelligence technologies that must be systematically addressed. This paper identifies four primary barriers that could impede the successful implementation of this cutting edge technology—financial constraints, data privacy concerns, inadequate infrastructure, and staff capacity gaps. Each of these barriers requires targeted mitigation strategies to enable effective AI integration.
Adopting AI in NLN’s operations and services requires huge funding. Financial limitations is therefore a major impediment towards achieving this feat. The library's current budgetary allocations may not accommodate the huge costs required for AI systems procurement and implementation. To overcome this reality, the NLN should seek creative funding solutions, including pursuing public-private partnerships with technology firms, government institutions like NITDA and applying for international grants focused on digital transformation in educational institutions. The library could explore tiered implementation, starting with low-cost open-source AI tools for basic functions like chatbot services before progressing to more sophisticated systems. Additionally, earmarking a percentage of annual budgets specifically for technology upgrades would ensure sustained investment in AI capabilities.
Data privacy and security concerns represent another critical barrier, particularly given the sensitive nature of library user data and legal deposit materials. Nigeria's data protection regulations signed by President Bola Tinubu in June 2023 require careful navigation to ensure compliance while implementing AI systems that process patron information. Mitigation strategies should include conducting comprehensive privacy impact assessments before deploying any AI tools and developing robust data governance policies. The library should employ professional data scientist and an internal data ethics committee to oversee AI implementations and ensure alignment with both NDPR regulations and user expectations.
Infrastructure deficiencies, particularly unstable power supply and poor internet connectivity/availability, pose substantial challenges to running resource-intensive AI applications. The library's headquarters and state branches frequently experience power outages that would disrupt AI systems requiring constant uptime. Practical solutions include investing in alternative power sources such as solar systems or generating sets. The library could prioritize cloud-based AI solutions to reduce local infrastructure demands, though this would require stable internet connectivity. Strategic partnerships with internet provider companies could secure dedicated bandwidth for library operations. Also phased infrastructure upgrades should focus first on the headquarters and regional headquarters, and key branches like Lagos, Oyo and Kaduna before expanding to all branches.
Another major challenge that must be tackled is staff capacity development. Many staff members of NLN currently lack the technical skills required to work with AI systems. This may initially create resistance to adoption. NLN therefore needs to embark on a comprehensive training program that will take into account the varying competency levels among staff members. Basic digital literacy training should be mandatory for all employees with little or no digital literacy skills, while more technically proficient staff could receive specialised training in data science concepts and AI system management. The library should establish partnerships with Nigerian universities and tech hubs to develop customised certification programs and consider creating new positions for AI specialists within the organization. Continuous professional development opportunities would help staff gradually build confidence and competence with new technologies.
Implementation of these mitigation strategies requires careful planning. The library should begin with a thorough needs assessment to identify priority areas for AI integration and corresponding resource requirements. Pilot projects in specific departments at the headquarters and some state branches would allow for testing and refinement before full rollout. Having evaluation metrics for constant review will ensure the library measures progress and make necessary adjustments. By taking this systematic approach to addressing barriers, the National Library of Nigeria can position itself as a leader in adopting AI technologies while remaining true to its core mandate of preserving and providing access to the nation's knowledge heritage.
CONCLUSION AND RECOMMENDATIONS 
The National Library of Nigeria stands at a pivotal moment in its six-decade history, where the adoption of artificial intelligence presents an opportunity to redefine its role in a rapidly evolving digital landscape. AI offers transformative potential—enhancing cataloging efficiency, improving user engagement through chatbots, enabling intelligent research support, and preserving Nigeria’s cultural heritage through advanced digitisation techniques. However, challenges such as budget limitations, infrastructure deficits, data privacy concerns, and staff capacity gaps must be proactively addressed. Doing so will not only modernize its services but also reinforce its mandate as Nigeria’s foremost custodian of knowledge. For the National Library of Nigeria, AI adoption is not an option, it is a necessity. The time for action is now—NLN must embrace AI to secure its future as a 21st-century knowledge hub. 
To this end, this paper recommends that:
1. NLN should adopt a gradual approach to AI adoption, beginning with pilot projects in key areas such as automated cataloging and chatbot-assisted user services.
2. NLN should seek collaborations with technology firms, institutions like NITDA, and international organisations that support digital transformation in libraries. 
3. NLN should invest in renewable energy solutions, such as solar panels with battery backups, particularly in its headquarters and state branches. 
4. NLN should invest in cloud-based AI solutions to reduce dependency on local infrastructure while ensuring scalability.
5. NLN should organize training programmes to up-skill its workforce across all levels. Training should be tailored to individual IT competencies—basic digital literacy for entry-level staff and advanced courses in data science and AI management for more proficient personnel.
6. NLN must develop a robust data governance framework to address privacy concerns, ensuring compliance with Nigeria’s Data Protection Act (2023).
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