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Abstract: 

Academic libraries in India are confronted with a rapidly evolving digital landscape that demands a 

reconfiguration of conventional service models. The integration of Artificial Intelligence (AI) into library 

systems presents a transformative opportunity to redefine how academic libraries acquire, organise, 

disseminate, and preserve knowledge. This paper proposes a comprehensive framework for Smart Library 

Systems powered by AI, with specific emphasis on the conditions and requirements of academic libraries 

in India. Drawing from existing literature, institutional experiences, and emerging global practices, the 

study delineates the conceptual underpinnings of smart libraries, identifies the critical need and scope for 

AI-powered services in the Indian higher education environment, and articulates a structured framework 

for sustainable implementation. The paper further examines the Indian context — including challenges 

posed by infrastructural heterogeneity, digital divide, multilingual content, and funding constraints — 

alongside the significant advantages that AI integration can yield in areas such as cataloguing, reference 

services, resource discovery, personalized recommendations, and predictive analytics. The limitations of 

AI adoption in Indian academic libraries are also critically assessed, covering issues of data privacy, 

algorithmic bias, skill gaps among library professionals, and long-term cost sustainability. The paper 

concludes with strategic recommendations for policymakers, library administrators, and information 

professionals to harness AI responsibly and equitably in the pursuit of sustainable academic library 

services across India. 
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1. INTRODUCTION 

The twenty-first century has ushered in an era of profound informational and technological upheaval that 

has fundamentally altered the role, function, and relevance of academic libraries. Once regarded primarily 

as repositories of print collections, academic libraries today are expected to serve as dynamic knowledge 

hubs that support research, facilitate learning, and foster scholarly communication. Across the world, 

libraries are increasingly deploying digital technologies cloud computing, big data analytics, Internet of 

Things (IoT), and Artificial Intelligence (AI) to reimagine their services and ensure continued relevance 

in a knowledge-intensive academic environment. 

In India, the higher education sector has witnessed a significant expansion over the past two decades. With 

over one thousand universities and more than forty-two thousand colleges affiliated to them, the demand 

for academic library services has grown in both scale and complexity. The University Grants Commission 

(UGC), the National Assessment and Accreditation Council (NAAC), and the National Institutional 

Ranking Framework (NIRF) have all emphasised the quality of library resources and services as critical 

indices of institutional performance. Yet, a significant number of academic libraries in India continue to 

operate with outdated systems, limited digital infrastructure, and inadequately trained human resources. 

Artificial Intelligence, broadly defined as the simulation of human cognitive functions by machines, offers 

a range of tools and techniques — including machine learning, natural language processing (NLP), 

computer vision, and predictive analytics — that can fundamentally transform how libraries function. The 

concept of the 'Smart Library' builds upon these AI capabilities to create an intelligent, responsive, and 

user-centric information environment. Smart libraries go beyond automation to actively learn from user 

behaviour, predict information needs, personalise services, and manage collections dynamically. 

This paper is an attempt to conceptualise a practical and theoretically grounded framework for Smart 

Library Systems powered by AI, tailored specifically to the conditions, aspirations, and challenges of 

academic libraries in India. The discussion spans the need and scope of the study, the objectives guiding 

the framework, the conceptual architecture of the proposed system, its application in the Indian context, 

and a balanced appraisal of advantages and limitations. The paper aims to contribute to the growing 

discourse on Library 4.0 and the digital future of academic libraries in the Global South. 

 

1.1. Smart Library Systems: Concept and Explanation 

A Smart Library System is an intelligent, technology-driven information infrastructure that leverages AI, 

IoT, big data, and cloud computing to automate, optimise, and personalise library services. Unlike 

traditional integrated library systems (ILS) that simply automate routine tasks such as circulation and 

cataloguing, smart library systems are proactive, adaptive, and self-improving. They learn continuously 

from data generated by user interactions, collection usage patterns, and environmental sensors to deliver 

services that are contextually relevant, efficient, and sustainable. 

At the heart of a smart library is an AI engine that orchestrates multiple functional layers. The first layer 

involves data ingestion — collecting data from RFID tags, user login records, borrowing histories, search 

queries, and digital resource usage logs. The second layer consists of analytics and machine learning 

models that process this data to identify patterns, anomalies, and trends. The third layer is the service 
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delivery interface, through which insights and recommendations are presented to users and library 

administrators via mobile apps, web portals, chatbots, and dashboards. 

 

1.2 Core Components of a Smart Library System 

The core components of an AI-powered smart library system may be articulated as follows: 

• AI-Powered Catalogue and Metadata Management: Machine learning algorithms can automate the 

classification and cataloguing of resources, assign subject headings, detect duplicates, and update metadata 

dynamically. Tools such as automated subject indexing using NLP can significantly reduce the workload 

of cataloguers while improving retrieval accuracy. 

• Intelligent Recommendation Systems: Using collaborative filtering and content-based filtering 

techniques similar to those employed by platforms like Netflix and Amazon, smart libraries can provide 

personalised reading and resource recommendations to individual users based on their academic profiles, 

borrowing history, and research interests. 

• AI-Driven Reference and Virtual Assistance: Chatbots and virtual assistants powered by NLP 

enable round-the-clock reference services. These systems can answer frequently asked questions, guide 

users through database navigation, assist in literature searches, and escalate complex queries to human 

librarians. 

• Predictive Collection Development: AI models can analyse citation trends, usage statistics, 

research output patterns, and faculty publication interests to predict future information needs and guide 

collection development decisions. This shifts collection management from reactive purchasing to 

proactive, evidence-based planning. 

• Smart Access and Security Management: RFID-enabled smart gates, facial recognition systems, 

and AI-powered security cameras can manage physical access to library spaces, track equipment, reduce 

theft, and monitor occupancy levels to ensure a safe and regulated environment. 

• Resource Discovery and Federated Search: AI-enhanced discovery layers can simultaneously 

search across multiple databases, institutional repositories, open-access archives, and catalogues, 

presenting ranked and deduplicated results with contextual summaries. 

• Usage Analytics and Reporting: Dashboards powered by big data analytics provide real-time 

insights into collection usage, peak service hours, reader demographics, and borrowing trends, 

empowering administrators to make data-informed decisions. 

These components collectively constitute a holistic, intelligent library ecosystem that transcends the 

limitations of conventional library management systems and positions the academic library as an active 

partner in the scholarly enterprise. 

 

1.3. Need and Scope of the Study 

The need for AI-powered smart library systems in Indian academic institutions arises from a convergence 

of pressures growing user expectations, resource constraints, the explosion of digital content, and the 

imperative to demonstrate measurable quality in library services to accreditation bodies. Each of these 
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pressures underscores the urgency of adopting intelligent systems that can do more with less while 

delivering superior outcomes. 

User expectations among digital-native students and faculty have shifted dramatically toward instant, 

personalised, and device-seamless library services, pressuring academic libraries to modernise their 

delivery models. Simultaneously, the exponential growth of journals, e-books, datasets, and multimedia 

resources has rendered traditional management approaches inadequate without AI-assisted organisation 

and retrieval tools. India's NAAC accreditation framework further incentivises intelligent, data-driven 

library services, while the COVID-19 pandemic exposed critical gaps in digital infrastructure, accelerating 

demand for virtual reference, e-resource accessibility, and remote learning support—domains where AI 

offers transformative potential. 

The scope of this study encompasses academic libraries in Indian universities and colleges across all 

categories Central Universities, State Universities, Deemed-to-be Universities, and Private Universities 

with particular attention to those in Andhra Pradesh and Telangana, which represent a cross-section of 

institutional diversity in the Indian context. The scope also extends to the professional development of 

library staff, policy and funding frameworks, technological infrastructure, and user behaviour, recognising 

that sustainable AI integration requires a systemic and multi-dimensional approach. 

 

1.4. Objectives of the Study 

The present study has the following specific objectives: 

• To conceptualise a comprehensive framework for Smart Library Systems powered by AI in the 

context of Indian academic libraries. 

• To examine the existing state of library technology adoption in Indian academic institutions and 

identify gaps that AI-powered systems can address. 

• To delineate the key components, processes, and stakeholder roles within a sustainable AI-

powered smart library framework. 

• To analyse the Indian context including policy environment, digital infrastructure, language 

diversity, and institutional heterogeneity as it relates to the feasibility and implementation of smart library 

systems. 

• To evaluate the advantages and limitations of AI integration in academic library services in India. 

• To offer strategic recommendations for library professionals, institutional administrators, and 

policymakers to guide the responsible and equitable adoption of AI in academic library environments. 

 

2. REVIEW OF LITERATURE: 

The following reviews for the study are very essential and leading to provide an impactful framework in 

the particular field, especially AI based Library frameworks and services which are very recent works to 

understand the present status of the literature on the study. 

1. Rajaram and Senthil Kumaran (2026) conceptualised the framework of Digitally Intelligent Library 

Services (DILS), arguing that the integration of AI technologies including machine learning, natural 

language processing, and robotic process automation marks a qualitative transformation in academic 
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library practice. Their study identified six core service dimensions: intelligent discovery and retrieval, 

personalised user services, automated cataloguing and metadata enrichment, AI-assisted reference, 

predictive analytics for collection development, and smart accessibility solutions. Drawing on case studies 

from institutions including MIT Libraries and the British Library Digital Labs, the authors found 

measurable improvements in search accuracy, user engagement, and operational efficiency. They also 

critically examined ethical challenges such as algorithmic bias, data privacy, and vendor lock-in, 

proposing a five-phase strategic framework for sustainable DILS adoption across institutions of varying 

technological readiness. 

2. Murthy and Kalpana (2026) investigate user awareness and acceptance of AI, automation, and open 

access technologies among 700 respondents aged 18–35 in smart library contexts. Using percentage 

analysis, the study reveals that 40% of users are aware of AI-based services, while automated circulation 

systems remain the most frequently used service at 45%. Time saving emerged as the most perceived 

benefit (40%). The findings confirm high digital acceptance among young users, though infrastructure and 

training deficiencies persist. The study concludes that integrating AI, RFID-based automation, and open 

access platforms is essential for sustainable library development. However, geographic scope limitations 

and absence of advanced inferential statistics restrict the generalisability of findings. 

3. Sakila and Chinnasamy (2026) present a systematic analytical study examining AI's transformative role 

in academic libraries, covering knowledge organisation, metadata automation, chatbot services, and 

ethical governance. The paper synthesises recent international literature from 2024–2025, identifying AI-

driven metadata generation and cataloguing as predominant applications, reported in 43% of institutions. 

The authors highlight that conversational AI adoption depends on user trust, algorithm literacy, and 

perceived usefulness. Ethical concerns including algorithmic bias, data privacy, and transparency are 

critically examined. The study recommends human-in-the-loop systems and interdisciplinary 

collaboration to address governance gaps. While conceptually sound, the paper lacks primary empirical 

data, relying solely on literature synthesis, which limits contextual applicability to specific regional library 

environments. 

4. Ramadevi and Bhatt (2026) examined the expanding scope of AI-driven innovation in academic library 

services, with particular emphasis on the Indian context. Using a qualitative analysis of recent literature 

and case studies, the authors reviewed how digital tools including NDLI, DELNET, and AI-powered 

chatbots are reshaping the landscape of academic libraries in India. The study highlighted that AI 

facilitates improvement in three critical areas: AI-powered discovery tools, chatbot-based conversational 

agents, and data analytics applications for evidence-based collection management. The authors also 

addressed the evolving role of librarians as knowledge managers, technology mediators, and information 

literacy educators. Challenges including inadequate funding, staff training gaps, and resistance to change 

were identified as key barriers, with user-centred design and iterative piloting proposed as effective 

mitigation strategies for sustainable innovation. 

5. Kim (2025) investigated how generative AI transforms academic libraries from passive information 

repositories into proactive knowledge facilitators, using the case study of a South Korean university library 

that implemented the tool, Copilot a generative AI chatbot integrated with over 300 million academic 
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resources. Through thematic analysis of 14 semi-structured interviews with users and library staff, four 

dominant themes emerged: enhanced user experience, improved research efficiency, service 

personalisation, and shifts in librarian roles. The study found that AI significantly reduced information 

search time and improved relevance of retrieved results. Kim (2025) proposed a four-dimensional 

framework encompassing generative AI capabilities, digital enablers, service innovation pathways, and 

responsible governance, concluding that AI integration repositions academic libraries as active 

collaborators in scholarly knowledge production rather than passive custodians. 

6. Dhar and Das (2025) conducted a review paper examining the transformative role of AI in conventional 

library processes, focusing on classification, personalised information retrieval, digital archiving, and user 

interaction. The study explored AI technologies including machine learning, NLP, and chatbots, assessing 

their application across automated cataloguing, virtual reference services, and smart library infrastructure. 

Drawing on global and Indian case studies, the authors found that AI substantially enhances operational 

efficiency, reduces costs, and improves scalability for managing large datasets. However, the review also 

identified significant challenges, including algorithmic bias, inadequate technical infrastructure, and 

privacy concerns, particularly in Indian library environments where adoption remains variable. The 

authors recommended ethical AI governance frameworks, robust staff training programmes, and inclusive 

policy standards to ensure equitable and responsible deployment of AI in library and information settings. 

7. Palve and Arora (2025) presented a detailed technical examination of an AI-powered Library 

Management System (AI-LMS), articulating how machine learning, NLP, RFID integration, and 

predictive analytics collectively modernise traditional library operations. The study identified key features 

of AI-LMS automated cataloguing, semantic search engines, virtual assistants, real-time book tracking, 

and predictive resource allocation and compared these capabilities systematically against conventional 

Library Management Systems. The authors demonstrated that AI-LMS enables personalised learning, 

intelligent automation, and adaptive content delivery, in contrast to the standardised, manually intensive 

processes of legacy systems. Additional focus was given to AI's contributions to green library practices 

through energy-efficient data centres. The study concluded that AI transforms libraries into intelligent, 

community-centred knowledge hubs, though skills development, data privacy safeguards, and ethical AI 

governance remain critical prerequisites for successful implementation. 

8. Neeraja et al. (2025) adopted a qualitative meta-synthesis approach to examine how AI has been 

integrated into academic library services and pedagogical frameworks across the period 2010–2025. 

Guided by the TPACK framework and Critical Information Literacy perspectives, the study explored AI 

applications in cataloguing, semantic search, chatbot deployment, predictive analytics, and digital 

preservation, with specific attention to the Indian academic context. The authors argued that while AI 

enhances efficiency, personalization, multilingual access, and research support, it also raises concerns 

around algorithmic bias, data privacy, and uneven infrastructure. The chapter positioned academic 

libraries as evolving knowledge ecosystems requiring human-AI collaboration rather than wholesale 

automation. It advocated for AI literacy among librarians as a professional imperative and recommended 

phased, context-sensitive adoption strategies aligned with institutional capacities and national policies 

such as NEP 2020. 
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9. Olajide (2025) addressed the critical gap in AI adoption within under-resourced African academic 

libraries by designing and simulating a lightweight, open-source AI-powered library assistant. The system 

integrated semantic search using Sentence-BERT and FAISS, automated citation generation via the 

Crossref API, and journal recommendation through Scimago-based domain mapping. Simulation across 

sixty queries from ten user personas demonstrated substantial performance gains over traditional library 

services: response time dropped from approximately two days to 0.056 seconds, relevance scores 

improved from 65% to 87.7%, citation accuracy reached 97%, and user satisfaction rose from 3.2 to 4.6 

on a five-point scale. The study concluded that lightweight AI solutions are feasible even in low-

infrastructure environments, and proposed a sustainable AI adoption framework emphasising AI literacy 

training, ethical safeguards, and institutional integration across African academic library contexts. 

10. Sahu et al. (2025) conducted a bibliometric analysis of 30 peer-reviewed articles on AI in smart library 

services sourced from the Web of Science Core Collection for the period 2020–2024. Using VOSviewer 

and Biblioshiny tools, the study mapped publication trends, co-author collaboration networks, keyword 

co-occurrence patterns, and citation networks. Results revealed a sharp growth in publications, peaking at 

16 articles in 2024, with Emerald, SAGE, and Elsevier as the leading publishers. China and Malaysia were 

the most productive countries, while authors Anna Nove E. Variant and Firdaus Aji Akbar dominated 

output. The intellectual framework of the field was anchored by influential works of Okunlaya (2022), 

Asemi (2021), and Hervieux (2021). Dominant research themes identified included artificial intelligence, 

smart libraries, academic libraries, and machine learning confirming AI's status as the central 

transformative force in contemporary library innovation. 

11. Monyela and Tella (2024) explore AI's role in enhancing sustainable knowledge organisation within 

academic libraries through a literature review and case study analysis. The study demonstrates that AI-

driven automation streamlines cataloguing, enriches metadata, and delivers personalised information 

services, thereby improving resource efficiency and user satisfaction. The authors examine ten case studies 

illustrating successful AI implementations including automated metadata tagging, predictive analytics, 

and chatbot deployment. Ethical dimensions such as algorithmic bias, transparency, data privacy, and 

accountability are comprehensively addressed. The paper recommends continuous AI performance 

monitoring, interdisciplinary collaboration, and staff AI literacy programmes. This study makes a 

significant original contribution by integrating sustainability development goals with responsible AI 

governance in academic library contexts. 

 

3. METHODOLOGY: 

This study adopts a qualitative and conceptual-analytical research design, drawing primarily on a 

systematic review of published literature from 2024 to 2026. Secondary sources were identified through 

comprehensive searches of bibliographic databases including Scopus, Web of Science, Google Scholar, 

LISTA (Library, Information Science and Technology Abstracts), and INFLIBNET's Shodhganga 

repository, using search terms such as "artificial intelligence in academic libraries," "smart library 

systems," "AI-driven library services," and "sustainable library framework India." A total of eleven peer-

reviewed journal articles were reviewed and critically synthesised to identify conceptual themes, 
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implementation patterns, and ethical dimensions relevant to the Indian academic library context. 

Institutional policy documents including NEP 2020, UGC guidelines, and NAAC accreditation criteria 

were also examined as secondary sources. The framework proposed in this paper was developed through 

thematic analysis, cross-referencing of findings across sources, and contextual adaptation to the structural 

realities of Indian higher education institutions. 

 

4. CONCEPTUAL FRAMEWORK FOR SUSTAINABLE ACADEMIC LIBRARY SERVICES: 

The proposed framework for Smart Library Systems Powered by AI in Indian academic institutions is 

grounded in three foundational principles: sustainability, inclusivity, and intelligence. Sustainability refers 

to the long-term viability of the system in terms of cost, energy, human resource capacity, and institutional 

commitment. Inclusivity denotes the equitable access to smart library services for all user groups, 

irrespective of disability, language, location, or digital literacy. Intelligence refers to the capacity of the 

system to learn, adapt, and improve autonomously based on data and feedback. 

The framework is articulated across five interconnected layers, each representing a distinct dimension of 

smart library operation: 

 

 
Figure.1 Conceptual Framework for Sustainable Academic Library Services 
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4.1 Layer 1 — Institutional Readiness and Policy Foundation 

The first layer addresses the preconditions for smart library implementation. This includes the 

development of a comprehensive AI policy for the library, alignment with the institution's broader digital 

transformation strategy, and the establishment of a governance structure that includes a Smart Library 

Steering Committee comprising the Chief Librarian, IT Head, faculty representatives, and student 

representatives. At the national level, alignment with the National Education Policy (NEP) 2020 which 

strongly advocates for digital infrastructure in higher education and UGC guidelines on library 

modernisation provides the policy scaffolding for smart library initiatives. 

 

4.2 Layer 2 — Technology Infrastructure 

The second layer concerns the physical and digital infrastructure required to support smart library 

operations. This includes high-speed internet connectivity across library premises, cloud-based library 

management systems (LMS), RFID-enabled collection management, IoT sensors for environmental 

monitoring and occupancy tracking, and server infrastructure for housing AI models and data repositories. 

In Indian institutions, this layer also requires attention to power reliability, cybersecurity, and data 

localisation ensuring that sensitive user data is stored and processed in compliance with Indian data 

protection frameworks such as the Digital Personal Data Protection Act, 2023. 

 

4.3 Layer 3 — AI and Data Intelligence Engine 

The core of the smart library framework is the AI and Data Intelligence Engine, which encompasses the 

machine learning models, NLP tools, recommendation algorithms, and analytics dashboards that drive 

intelligent service delivery. This engine is fed by structured data from the library management system 

(LMS) such as circulation records, OPAC searches, and e-resource logs and unstructured data from user 

feedback, chat transcripts, and social media signals. The engine uses these data streams to generate 

actionable intelligence across key service domains: 

• Circulation and Collection Intelligence: Predicting demand for specific resources, automating 

renewals and recalls, and identifying underused materials for weeding or repositioning. 

• Reference Intelligence: Training NLP-based chatbots on domain-specific knowledge bases to 

handle reference queries in English as well as Indian regional languages, including Telugu, Hindi, Tamil, 

and Kannada. 

• Reader Intelligence: Building anonymised user profiles to deliver personalised resource 

recommendations and targeted library instruction. 

• Research Support Intelligence: Integrating with bibliometric platforms such as Scopus and Web 

of Science to support faculty in tracking citations, identifying collaboration opportunities, and optimising 

research output visibility. 

 

4.4 Layer 4 — Human Capital Development 

No framework for smart library systems can be sustainable without a corresponding investment in the 

professional development of library staff. This layer addresses the upskilling of librarians and library 
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assistants in data literacy, AI tool usage, digital curation, and user experience design. Continuing 

Professional Development (CPD) programmes should be specifically designed to bridge the gap between 

traditional library science competencies and the emerging skill sets demanded by AI-powered 

environments. Collaboration with institutions such as UGC-HRDC (Human Resource Development 

Centres), INFLIBNET, DELNET, and national library associations like ILA (Indian Library Association) 

and IASLIC can facilitate structured training programmes at scale. 

Equally important is the cultivation of a culture of innovation and experimentation within library teams. 

Librarians who are empowered to pilot AI tools, evaluate their outcomes, and share findings with the 

professional community become agents of sustainable change rather than passive recipients of technology. 

 

4.5 Layer 5 — User Engagement and Feedback Loop 

The fifth layer emphasises the centrality of the user in the smart library ecosystem. AI-powered smart 

libraries are not ends in themselves but means to a higher goal — enhancing the research, learning, and 

information-seeking experience of students, faculty, and researchers. This layer encompasses user 

experience (UX) design for library portals and apps, accessibility features for differently abled users, 

multilingual interfaces, and regular feedback mechanisms through surveys, focus groups, and usage 

analytics. The data generated through this layer feeds back into the AI engine, enabling continuous 

improvement and adaptation of services to evolving user needs. 

 

5. THE CONNECTION IN THE INDIAN PROSPECT 

Examining the application of AI-powered smart library systems through the prism of the Indian higher 

education landscape reveals a set of distinctive challenges and opportunities that must inform any realistic 

implementation strategy. 

 

5.1 Institutional Diversity and Heterogeneity 

Indian academic institutions span a wide spectrum of size, type, and resource endowment. Central 

universities like Jawaharlal Nehru University, Hyderabad Central University, and Banaras Hindu 

University possess relatively advanced library infrastructure and larger professional staff, making them 

more immediately receptive to smart library initiatives. State universities and private engineering and 

professional colleges, however, represent a more complex picture. Many state-funded universities in 

Andhra Pradesh and Telangana such as Andhra University, Sri Venkateswara University, Acharya 

Nagarjuna University, Osmania University, and JNTU Hyderabad — have large student populations but 

operate under tight budgetary constraints, with library systems that are often inadequately resourced and 

understaffed. 

Private deemed universities and engineering colleges, while often better funded, face the challenge of 

ensuring that library investments are aligned with academic priorities rather than driven purely by 

accreditation compliance. The diversity of this institutional landscape means that no one-size-fits-all 

model for smart library implementation exists in India. The proposed framework must be modular and 
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scalable, allowing institutions at different stages of technological readiness to adopt components of the 

framework progressively. 

 

5.2 Language and Multilingualism 

India's rich linguistic diversity presents both a challenge and an opportunity for AI-powered library 

systems. The development of NLP tools capable of processing and retrieving content in Indian languages 

such as Telugu, Kannada, Tamil, Hindi, Odia, and Bengali is an area of active research. For academic 

libraries serving regional universities, the ability to provide AI-driven reference services and resource 

discovery in regional languages is not a luxury but a necessity. Fortunately, initiatives such as the 

AI4Bharat project at IIT Madras and BERT-based language models for Indian languages are beginning to 

bear fruit and can be integrated into smart library frameworks. 

 

5.3 INFLIBNET and National Digital Infrastructure 

India is uniquely advantaged in the availability of a national digital library infrastructure. INFLIBNET 

(Information and Library Network Centre), established by UGC, provides a national backbone for 

academic library networking, with programmes such as N-LIST (National Library and Information 

Services Infrastructure for Scholarly Content) offering access to thousands of e-journals and e-books to 

colleges and universities at subsidised rates. The National Digital Library of India (NDLI), developed by 

IIT Kharagpur, aggregates millions of educational resources across subjects and languages. Smart library 

frameworks in Indian academic institutions can leverage these national platforms as data sources for AI-

driven discovery, recommendation, and collection development systems, thereby reducing duplication of 

effort and maximising the return on existing public investment. 

 

5.4 NEP 2020 and Institutional Impetus 

The National Education Policy 2020 provides a strong institutional impetus for smart library development. 

NEP 2020 calls for the creation of a Technology-Enabled Learning (TEL) ecosystem, the promotion of 

multidisciplinary research, and the development of digital libraries and repositories. The policy 

specifically advocates for the use of AI, big data, and learning analytics to personalise and improve 

educational outcomes. For academic librarians and administrators, NEP 2020 represents a policy mandate 

to accelerate the digital and intelligent transformation of library services an endorsement at the highest 

level of educational governance. 

 

6. ADVANTAGES AND LIMITATIONS 

6.1 Advantages 

The integration of AI into academic library systems in India offers a wide range of demonstrated and 

anticipated advantages: 

• Enhanced Discovery and Access: AI-powered federated search and semantic retrieval systems 

dramatically improve the relevance and speed of information discovery, enabling users to find pertinent 

resources across multiple databases and formats in seconds. 
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• Personalised User Experience: Recommendation engines tailor resource suggestions to individual 

users, increasing engagement with the library's collections and reducing the frustration of irrelevant search 

results. 

• Operational Efficiency: Automation of routine tasks — cataloguing, circulation, acquisition 

workflows, and report generation — frees librarians from repetitive work, allowing them to focus on high-

value services such as research consultation, information literacy instruction, and scholarly 

communication support. 

• 24/7 Service Availability: AI-powered chatbots and virtual assistants extend library service hours 

to round-the-clock availability, ensuring that students and researchers can access guidance and resources 

at any time, which is particularly valuable in the context of India's geographically dispersed student 

population. 

• Data-Driven Decision Making: Real-time analytics dashboards provide library managers with 

granular insights into collection performance, user behaviour, and service efficiency, enabling evidence-

based decisions on procurement, staffing, and service design. 

• Support for Research and Scholarship: AI tools integrated with bibliometric platforms can assist 

faculty and research scholars in conducting systematic literature reviews, tracking citation impacts, 

identifying funding opportunities, and managing research data — transforming the library into a research 

partner rather than a passive resource provider. 

• Accessibility and Inclusivity: AI-powered features such as text-to-speech, optical character 

recognition (OCR) for scanned documents, and multilingual interfaces can significantly improve library 

accessibility for visually impaired users and non-English speakers. 

• Predictive Collection Management: By analysing usage trends, course syllabi, and research output 

data, AI systems can help libraries anticipate information needs and ensure that the right resources are 

available at the right time, reducing both over-procurement and resource gaps. 

 

6.2 Limitations 

Despite their considerable promise, AI-powered smart library systems are not without significant 

limitations, particularly in the Indian academic context: 

• Digital Divide and Infrastructure Gaps: The benefits of smart library systems are accessible only 

to institutions with reliable internet connectivity, adequate computing infrastructure, and consistent power 

supply. Many rural and semi-urban colleges in India do not meet these baseline requirements, creating a 

risk of deepening existing inequalities in academic library services. 

• High Initial Investment: The cost of procuring AI tools, upgrading hardware, training staff, and 

maintaining systems can be prohibitively high for resource-constrained institutions. Government grants 

and consortia funding models, while available in principle, are often insufficient or difficult to access for 

smaller colleges. 

• Data Privacy and Security Concerns: AI systems depend on the collection and analysis of large 

amounts of user data, raising serious concerns about privacy, informed consent, and data security. The 
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inadequacy of institutional data governance policies in many Indian universities means that the 

deployment of AI tools without appropriate safeguards can expose users to significant risks. 

• Algorithmic Bias: AI models trained primarily on English-language and Western-centric datasets 

may not perform equitably across the diverse linguistic, disciplinary, and cultural landscape of Indian 

higher education. Recommendation systems that amplify existing usage patterns risk perpetuating biases 

against regional language content, minority disciplines, and less-cited research from Indian institutions. 

• Skill Gaps Among Library Professionals: The successful operation of AI-powered library systems 

requires a new set of competencies — data management, system administration, AI tool evaluation, and 

digital pedagogy — that many practising librarians in India have not had the opportunity to acquire. 

Without sustained investment in CPD, the human capital gap poses a serious threat to the sustainability of 

smart library implementations. 

• Vendor Lock-in and Long-term Sustainability: Many AI tools for libraries are proprietary products 

supplied by international vendors. Dependence on such vendors for updates, maintenance, and support 

creates a risk of lock-in, escalating subscription costs, and vulnerability to vendor discontinuation. 

• Resistance to Change: Organisational inertia, scepticism about technology among senior library 

staff, and insufficient support from institutional leadership can impede the adoption of smart library 

systems even where the infrastructure and funding are available. 

 

7. CONCLUSION 

The vision of a Smart Library System powered by Artificial Intelligence is no longer a distant aspiration 

it is a present and pressing imperative for academic libraries in India. As higher education undergoes rapid 

transformation driven by the demands of a knowledge economy, the Fourth Industrial Revolution, and the 

ambitious goals of NEP 2020, academic libraries must reinvent themselves as intelligent, adaptive, and 

sustainable service institutions. 

The framework proposed in this paper spanning institutional readiness, technology infrastructure, AI 

intelligence engines, human capital development, and user engagement provides a structured and 

contextually sensitive roadmap for Indian academic libraries to navigate this transformation. By grounding 

the framework in the specificities of the Indian higher education landscape its institutional diversity, 

linguistic richness, national digital infrastructure, and policy environment the paper seeks to move beyond 

generic prescriptions to offer actionable guidance that is both theoretically coherent and practically viable. 

The advantages of AI integration from enhanced discovery and personalised services to data-driven 

collection management and 24/7 reference support are substantial and well-documented. However, these 

advantages can only be realised equitably if the limitations digital divide, algorithmic bias, privacy risks, 

skill gaps, and sustainability concerns are addressed with equal rigour. Policymakers at the UGC and 

Ministry of Education, institutional administrators, and the library professional community must work in 

concert to develop national standards for AI in academic libraries, invest in training and capacity building, 

and create funding mechanisms that make smart library systems accessible to institutions across the 

resource spectrum. 
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For library professionals, particularly those in the rapidly evolving academic environments of Andhra 

Pradesh and Telangana, the smart library framework represents both a challenge and an opportunity a call 

to embrace lifelong learning, adapt professional practice, and champion the library as a cornerstone of 

India's knowledge society. The future of academic libraries in India is not merely digital; it is intelligent, 

and the time to build that intelligence is now. 

 

REFERENCES: 

1. Dhar, R., & Das, P. (2025). Artificial intelligence in library service. ShodhPatra: International 

Journal of Science and Humanities, 2(4), 32–41. 

2. Kim, J. (2025). Academic library with generative AI: From passive information providers to 

proactive knowledge facilitators. Publications, 13(3), Article 37. 

https://doi.org/10.3390/publications13030037 

3. Neeraja, K., Mishra, R. K., & Rajya Lakshmi, D. (2025). Smart libraries and smarter learning: AI's 

impact on academic services and pedagogy. In Recent advancements in management and academic 

library sciences (pp. 99–112). MGM Publications. 

https://doi.org/10.62823/MGM/9789349468160/08 

4. Olajide, A. O. (2025). Reimagining academic library services with AI: A user-centric framework 

for research support and digital transformation in African universities. Communications on 

Applied Electronics, 8(1), 21–27. 

5. Palve, P., & Arora, G. (2025). AI-powered library management system. International Journal for 

Research Trends and Innovation, 10(4), c497–c505. 

6. Rajaram, K., & Senthil Kumaran, P. (2026). Digitally intelligent library services in transforming 

academic libraries through artificial intelligence. International Journal of Library Innovation, 

Information Architecture, and Data Curation, 1(1), 9–19. 

https://doi.org/10.34218/IJLIIADC_01_01_002 

7. Ramadevi, G., & Bhatt, D. (2026). Impact of AI and digital transformation in academic library 

services. International Journal of Scientific Research and Technology, 3(4), 167–173. 

https://doi.org/10.5281/zenodo.19413738 

8. Sahu, J., Saw, A. K., & Rout, R. (2025). Leveraging artificial intelligence for smart library 

services: A bibliometric analysis. In P. K. Bhowmick, B. Sutradhar, S. K. Jalal, S. G. Roy, & M. 

Manivannan (Eds.), Proceedings of the 4th International Symposium on Knowledge Engineering in 

Digital Library Design (KEDLD-2025) (pp. 311–320). National Digital Library of India & IIT 

Kharagpur. 

9. Barsha, S., & Munshi, S. A. (2024). Implementing artificial intelligence in library services: A 

review of current prospects and challenges of developing countries. Library Hi Tech News, 41(1), 

7–10. https://doi.org/10.1108/LHTN-07-2023-0126 

10. Sakila, S., & Chinnasamy, K. (2026). Artificial intelligence and smart libraries: Transforming 

knowledge organization, user services, and ethical governance in academic libraries. International 

Journal of Innovative Research in Technology, 12(11), 1391–1393. 

https://doi.org/10.1108/LHTN-07-2023-0126


 

Advanced International Journal of Multidisciplinary 
Research 

  

E-ISSN: 2584-0487                                                                                                                
editor@aijmr.com 

 

Volume 4, Issue 1, January-February 2026 
 

CrossRef DOI: 10.62127/aijmr.2026.v04i01.1405 
 

 

AIJMR26011405 Advanced International Journal of Multidisciplinary Research (www.aijmr.com) 15 

 

11. Murthy, R., & Kalpana, N. (2026). Towards sustainable smart libraries: AI, automation, and open 

access integration. International Journal of Creative Research Thoughts, 14(3), f231–f235. 

 

 


