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Abstract 

Academic libraries have changed drastically since the advent of artificial intelligence (AI) in recent years. 

They are now offering a new level of information service offerings that are more sustainable, user-

centered, and have the ability to be customized to meet an individual’s need. The aim of this review is to 

discuss how AI-based technologies (e.g., chatbots, machine learning, natural language processing) have 

been used in the improvement of information access, resource management, and user engagement. The 

review also discusses the benefits of AI, such as personalization for users, enhanced discoverability, and 

the promotion of long-term digital sustainability. Additionally, some of the challenges of using AI in 

libraries, such as how to address data privacy and security issues or ethical issues, as well as issues related 

to infrastructure, will be outlined. By synthesizing the research of other authors regarding AI, this review 

illustrates how AI is transforming academic libraries into intelligent, diverse, and environmentally 

friendly communities of knowledge. 
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Introduction 

Traditional academic libraries have changed dramatically since their very first use; they were 

used mainly as a physical repository of literature, and today, with the explosion of new research and the 

increasing complexity of information users’ needs, they have become fast-moving, personalized and 

sustainable digital hubs for access to high-quality information. In this era of rapid change, AI (artificial 

intelligence) offers new and unprecedented opportunities for enhancing and transforming library services 

and user experiences through the application of various AI technologies (machine learning, natural 

language processing and intelligent automation) that can enhance operational efficiency. 

Sustainability is no longer limited to sustainability in academic libraries through physical 

resources (books, journals); rather, it has extended to sustainability through long-term digital access to 

digital resources, equitable access to scholarly information and efficient service delivery to users. At the 

same time, user-centric services have become the focus of library service development through the 

enhancement of library services to meet the specific needs and behaviours of individual users. By 

integrating AI into library services, it is possible to achieve the goals of both sustainability and user-

centric services simultaneously. 

The purpose of this review is to identify how AI is being integrated into academic libraries for the 

purpose of promoting sustainable access to information and user-centered services in academic libraries. 

Additionally, this review will examine the advantages, disadvantages and future directions that AI may 

provide in the field of library science. The central question driving this review is: How can AI enhance 

both sustainability and user engagement in the academic library ecosystem? 

Review of Related Literature 

Kohei Arai and Rahul Bhatia (2023) analyze the use of AI in digital libraries, with a focus on 

how AI improves the retrieval of information and the quality of interactions between users and libraries. 

They note that the application of machine learning algorithms is increasingly important for the 

organization of large digital collections and helps to improve accuracy in searches. The authors assert that 

AI-based tools are an important way to decrease the amount of manual work required by libraries and to 

improve their efficiency. They also point out that adding AI to library services can contribute to 

sustainable management of information by optimising the use of library resources and improving access 

to information for all users. 

David Bawden and Lyn Robinson (2022) examine how information science is changing due to 

digital transformation. They stress that intelligent systems will play a critical role in helping users cope 

with information overload, as well as improving user experience. The authors also argue that the use of 

AI tools will assist with achieving sustainable access to information by allowing users to access, organize, 

and retrieve data quickly and efficiently. In addition, Bawden & Robinson state that the use of user-

centred library services will be essential for libraries to stay relevant in today's digital world. 
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Tom Davenport and Rajeev Ronanki (2018) identify how AI is being used in various industries, 

including libraries. They observe that the benefits of implementing AI in libraries lead to higher 

operational efficiencies, improved decision making, and automation of repetitive tasks, enabling library 

staff to work more effectively. 

According to Luciano Floridi et al. (2018), a framework for the ethical use of Artificial 

Intelligence (AI) must incorporate three key elements; transparency, accountability, and fairness. This 

framework will be of particular concern to libraries implementing AI technology, as they need to consider 

both data privacy issues and algorithmic bias when utilizing these technologies. In addition, the authors 

argue that ethical considerations should be part of the design of any AI system to allow for responsible 

deployment. This perspective will be important to library professionals who want to create equitable and 

user-focused library services while developing and maintaining a sense of trust. 

Sung Joo Joo (2018) studies how libraries can utilize AI to improve service delivery through user 

engagement and service innovation. The research findings indicate that AI-based tools and applications 

significantly increase user satisfaction by providing personalized experiences. In addition, AI has the 

potential to re-define established library practices/functions into dynamic and interactive library services. 

Overall, the research results indicate that incorporating AI into library services will be an essential 

component of developing contemporary, user-focused library environments. 

Conceptual Framework 

AI's integration into academic libraries is characterized by a confluence of technological 

advancement and a user-centred design approach. AI generally describes systems that can perform 

functions previously performed by humans (Russell & Norvig, 2021).  AI is critical to automating and 

enhancing library information services, such as information retrieval, classifying materials, and engaging 

users. Sustainable information access denotes libraries' provision of equitable, long-term, and effective 

methods of obtaining knowledge resources; this is aligned with global educational objectives, particularly 

those pertaining to equitable access to quality educational opportunities (IFLA, 2019).  User-centred 

services focus on designing systems that will address the various needs, choices, and activities of the 

users (Connaway & Faniel, 2015). 

The Technology Acceptance Model (TAM) illustrates how users provide AI-based systems with 

perception and usability through two variables, perceived usefulness and perceived ease of use (Davis, 

1989).  User Experience (UX) theory indicates the value of intuitive and engaging interfaces when 

considering library service delivery.  Both TAM and UX offer a framework for examining how AI can 

integrate into an academic library's operations to achieve a balance between technology efficiency and 

values associated with a human focus.. 
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AI Technologies in Academic Libraries 

AI technologies are increasingly 

embedded in various library 

functions, transforming how 

information is managed and 

accessed. Machine learning 

algorithms are widely used in 

recommendation systems, 

helping users discover relevant 

books, articles, and digital 

resources based on their 

preferences and past interactions 

(Ricci et al., 2015). Natural 

Language Processing (NLP) 

enhances search capabilities by 

enabling more intuitive, 

conversational queries.  

Chatbots and virtual 

assistants are becoming common 

in academic libraries, providing 24/7 reference services and answering user queries in real time. These 

tools reduce the workload on librarians while ensuring continuous support for users (Allison, 2019). 

Additionally, AI is being used in cataloguing and metadata generation, automating tasks that were 

traditionally time-consuming and prone to human error. Predictive analytics is another important 

application, allowing libraries to analyze user behavior and optimize resource allocation. For instance, AI 

can predict peak usage times or identify underutilized resources. These technologies collectively 

contribute to more efficient, responsive, and scalable library systems, positioning academic libraries as 

intelligent service environments. 

Applications of AI for Sustainable Information Access 

AI plays a crucial role in ensuring sustainable access to information by improving discoverability and 

reducing inefficiencies. Intelligent search systems powered by AI enable users to locate relevant 

information quickly, even within vast digital collections. This reduces time and effort while enhancing the 

overall research experience (Bawden & Robinson, 2022). AI also supports personalized information 

retrieval, tailoring search results to individual user needs. This not only improves satisfaction but also 

minimizes information overload, a common challenge in digital environments. Furthermore, AI 
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contributes to the development and maintenance of institutional repositories and open-access platforms, 

ensuring long-term availability of scholarly resources. 

Digital preservation is another area where AI is 

making a significant impact. Automated 

systems can identify, categorize, and preserve 

digital content, ensuring its accessibility for 

future generations. By optimizing resource 

management and reducing redundancy, AI 

contributes to environmentally and 

economically sustainable library practices. 

Overall, AI enables libraries to move beyond 

mere access provision to creating intelligent 

systems that ensure equitable, efficient, and 

long-lasting information availability. 

AI and User-Centric Library Services 

The concept of user-centered design has 

become a core component for modern libraries, where Artificial Intelligence (AI) has further increased 

user-centeredness in these areas. For example, personalized services, such as customized 

recommendations and flexible interfaces, help libraries better meet users' specific needs by creating a 

unique user experience. These systems rely on user data to learn how users interact with their resources, 

providing users with an enjoyable and relevant experience (Joo, 2018). AI chatbots and Virtual Assistants 

allow users to obtain immediate assistance, regardless of time, thereby supporting distance learners and 

researchers who are accessing library resources outside of normal business hours. Additionally, AI will 

improve accessibility to library services through services such as speech-to-text capabilities, text-to-

speech capabilities, and multi-language support. 

Smart interfaces, allow users to easily navigate and interact with library services. These systems can 

analyze user behavior and feedback to continually adapt services and remain current and useful. 

Ultimately, the implementation of AI allows libraries to transition from a single service model to a more 

personalized and responsive service delivery model. This shift supports increases in user satisfaction as 

well as expanding libraries' role as significant partners in education and research. 

Benefits of AI Integration 

The implementation of AI technology into libraries lead to many operational and strategic advantages. 

The greatest benefits to using AI technology is the increased efficiency of libraries. Many of the routine 

tasks of libraries (e.g., cataloguing, indexing, and data analysis) can become automated, freeing up 

librarian time to devote more energy towards complex, value-added activities (Davenport & Ronanki, 

2018). Another way in which AI boosts user satisfaction is by providing libraries with the ability to 

deliver faster and more accurate and personalized services. The use of data-based decision-making 
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provides libraries with the information they need to optimise the allocation of resources as well as 

understand the needs of their users. The results are greater quality of service and higher effectiveness in 

the use of limited resources. 

AI technology creates scalable solutions for libraries because the AI systems can handle large amounts of 

data and user transactions. The scalability of these AI resources allows libraries to grow their services 

base without proportional cost increases. In addition, by using AI to optimise the efficiency of library 

resources, libraries can reduce their energy consumption and minimise waste.Collectively, all of the 

benefits of AI position libraries for transformation as they evolve to meet the demands of the digital age 

while continuing their commitment to providing equal access to information and sharing knowledge.. 

Challenges and Ethical Considerations 

Although there are benefits to using AI in academic libraries, there are also many challenges. The use of 

user data in AI systems raises many data privacy and security issues. It is very important to ensure the 

ethical use of data in order to preserve users' trust in libraries (Floridi et al, 2018). Algorithmic bias may 

lead to unfair or inaccurate results because of how the AI has been trained. Therefore, transparency and 

accountability will support the resolution of these issues. The digital divide also continues to create 

obstacles for access to AI-enabled services. 

Financial limitations and the absence of technical talents may hinder AI adoption in areas that are not 

fully developed. Furthermore, library professionals may resist supporting the implementation of AI 

because they are uncomfortable with changes to conventional services. AI adoption will require libraries 

to develop balanced approaches to adoption that incorporate technological advancement while still 

maintaining ethical obligation. Libraries must develop polices that are clear, and provide staff members 

with the appropriate training to support the equitable, inclusive, and sustainable use of AI. 

Trends and Case Studies Globally 

Academic libraries are increasingly incorporating AI into their services. Many leading academic 

institutions now use AI systems for enhanced discovery and delivery of services, AI powered chatbots 

and AI enhanced digital preservation services. Such examples can be seen in large university libraries. In 

developed countries, AI adoption is often driven by strong infrastructure and funding, while in developing 

regions, the focus is on cost-effective and scalable solutions. Despite these differences, common trends 

include increased emphasis on personalization, automation, and data-driven decision-making. Case 

studies highlight the importance of strategic planning and collaboration in successful AI implementation. 

Libraries that invest in staff training and user education tend to achieve better outcomes. These examples 

provide valuable insights for institutions looking to adopt AI, emphasizing the need for context-specific 

solutions and continuous evaluation. 

Implications for Library Management 

Integrating AI into Libraries has several organizational consequences for library management. First, 

libraries must develop strategic plans to provide a framework for how AI projects will align with the 

goals of the library's institution. Second, libraries will need to invest time and resources in providing skill 
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development opportunities to their library staff so that library staff are knowledgeable and skilled in 

working with AI technology. Third, libraries must develop clearly defined policies to guide libraries' AI 

implementation, including data use policies, privacy policies, and ethical guidelines to ensure the 

responsible implementation of AI technologies. Finally, libraries should work together with technology 

experts, such as their IT departments, other libraries, and learning communities to ensure the proper 

implementation and effectiveness of AI technologies. Fourth, when implementing AI technologies, 

libraries should carefully monitor their budget and resources. Although integrating AI technologies can 

often require a large financial investment, the long-range cost savings will outweigh the initial 

investment. To sum up, successful integration of AI in libraries requires a comprehensive approach that 

combines technology, personnel, and policies. 

Future Directions and Research Gaps 

The future of AI in academic libraries is both promising and complex. Emerging technologies such as 

generative AI are expected to further transform information services, enabling more advanced content 

creation and analysis. However, there is a need for more research on user-centered AI design and its 

impact on learning outcomes. Sustainability metrics for AI-enabled libraries remain underdeveloped, 

highlighting an important area for future study. Additionally, more research is needed on the challenges 

faced by developing countries in adopting AI technologies. Interdisciplinary collaboration will be crucial 

in addressing these gaps. By bringing together expertise from library science, computer science, and 

education, researchers can develop more effective and inclusive AI solutions. 

Conclusion 

The academic library landscape is being quickly revolutionized by AI, creating an opportunity for 

libraries to improve sustainability and user-centered services. Through the use of AI, libraries can 

optimize their day-to-day operations by automating routine tasks, enhancing access to information, and 

providing tailored experiences that better meet users’ evolving needs in the digital age. AI can be 

effectively integrated into libraries; however, it is necessary to consider various factors, including ethics, 

technology and organisation, when preparing for successful integration. Libraries should develop an 

approach that uses both the advantages (potential uses) of AI and addresses the challenges (risks) 

associated with its implementation. As academic libraries move forward, AI will increasingly be a driver 

in determining how libraries will evolve. By utilising innovative methods in their operations and 

continuing to provide high-quality services to the user community in an ethical manner, libraries will 

remain an important part of the educational and research process. 
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