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ABSTRACT

The rapid advancement of Artificial Intelligence (Al) technologies — encompassing machine
learning, natural language processing (NLP), large language models (LLMs), and intelligent
recommender systems — is fundamentally transforming the landscape of academic library services.
The library website, as the primary digital interface between the library and its users, represents a
critical battleground for Al adoption. This exploratory study investigates the nature, extent, and
implications of Al integration in academic library websites globally, with specific attention to the
Indian higher education context. Drawing on a comprehensive review of recent literature (2020—
2025), this paper identifies eight major categories of Al applications currently deployed or emerging
on academic library websites: Al-powered chatbots and virtual assistants, intelligent
recommendation systems, NLP-based search and discovery, automated cataloguing, plagiarism
detection tools, predictive analytics, accessibility Al tools, and Al-assisted digital preservation. The
paper also proposes a 20-parameter evaluation checklist for assessing Al integration on library
websites, examines key challenges including data privacy, algorithmic bias, and digital divide, and
offers strategic recommendations for academic libraries — particularly in India — seeking to adopt
Al responsibly and effectively. The study concludes that while Al holds transformative potential
for academic libraries, its adoption must be guided by clear ethical frameworks, institutional
policies, and sustained investment in library staff capacity building.
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1. Introduction

The fourth industrial revolution, driven by Artificial Intelligence (Al), big data, cloud computing, and the
Internet of Things (10T), is reshaping every sector of human activity — and academic libraries are no
exception. Academic libraries, long regarded as the intellectual heart of universities, are undergoing a
profound digital transformation. The library website, once a static repository of catalogue links and contact
information, has evolved into a dynamic, interactive, and increasingly intelligent platform that mediates

between users and an ever-expanding universe of information resources.

Al technologies — including machine learning (ML), natural language processing (NLP), deep learning,
large language models (LLMs) such as ChatGPT and GPT-4, and intelligent recommender systems — are
being progressively integrated into academic library websites worldwide. These technologies are enabling
libraries to offer personalized, responsive, and around-the-clock services that were previously
inconceivable. From Al-powered chatbots that handle reference queries at 2 AM to recommendation
engines that suggest the next scholarly article before the user thinks to search for it, Al is redefining what

a library website can do.

In the Indian context, universities ranked by the National Institutional Ranking Framework (NIRF) and
accredited by NAAC are under increasing pressure to demonstrate digital innovation in their library
services. While significant strides have been made in library automation (SOUL, Koha), e-resource access
(INFLIBNET, N-LIST), and digital library development, the integration of Al-specific features on library

websites remains nascent, uneven, and largely undocumented in research literature.

This exploratory study seeks to address this gap. It examines the state of Al integration in academic library
websites, develops a conceptual taxonomy of Al applications in this domain, proposes an evaluative
framework for assessing Al features on library websites, and reflects on the opportunities, challenges, and
ethical dimensions of Al adoption in academic libraries. The study aims to serve as a foundational
reference for librarians, library administrators, IQAC coordinators, and policymakers engaged in planning
the next generation of academic library services in India and beyond.

2. Objectives of the Study
The present exploratory study was designed to achieve the following specific objectives:
» To review and synthesize the recent literature (2020-2025) on Al integration in academic library
websites globally and in India.
« To identify and categorize the major types of Al tools, features, and technologies being deployed
or emerging on academic library websites.
» To develop a comprehensive evaluative checklist (20 parameters) for assessing the extent of Al
integration on academic library websites.
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« To examine the key opportunities that Al integration offers to academic libraries in enhancing
user experience and service quality.

« To analyse the principal challenges and ethical concerns associated with Al integration in library
websites, including issues of data privacy, algorithmic bias, and digital equity.

» To propose strategic recommendations for academic libraries, particularly in India, for
responsible and effective Al adoption on library websites.

3. Review of Literature

3.1 Al in Libraries: Global Perspective
The integration of Al in academic libraries has generated a rapidly growing body of research. Adetayo

(2023), writing in Library Hi Tech News, found that ChatGPT can aid with technical and reader services
such as answering basic reference inquiries, navigating library websites, assisting with research,
cataloguing, and classification, but recommended it as a complementary technology rather than a
replacement for human librarians. Cox and Tzoc (2023) examined the implications of ChatGPT for
academic libraries, identifying both transformative potential and significant risks around accuracy and

information integrity.

A systematic review by Tandfonline (2025) on generative Al in library and information science identified
four thematic research clusters: foundational technologies (ML, NLP, automation), emerging innovations
(generative Al), user-centric applications (chatbots), and the importance of Al literacy. The review noted
significant research gaps in automation and strategic Al integration. Regarding chatbot implementation,
research by the University of South Florida (USF) on their LINK generative Al chatbot (2024)
demonstrated that Al systems using LLMs can provide low-cost, easily implementable reference support

that helps students engage comfortably with research questions.

On recommender systems, a 2024 ACM conference paper demonstrated a personalized book
recommendation system based on deep neural network learning that achieved more accurate library
resource recommendations while alleviating data sparsity challenges. A systematic review by
ScienceDirect (2025) on Al-driven personalization in library and information services confirmed that
generative Al and LLMs such as ChatGPT have opened new horizons for personalized services including
book recommendations, resource summarization, intelligent responses, and personalized information

suggestions.
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3.2 Al in Indian Academic Libraries
In the Indian context, Mallikarjuna (2024) in the DESIDOC Journal of Library and Information

Technology analyzed the integration of Al in Indian academic libraries and found adoption to be in its
early stages, with budget constraints, librarian attitudes, and technical skills emerging as primary barriers.
Subaveerapandiyan and Gozali (2024), in a study on Al in Indian libraries published by ERIC, identified
critical factors influencing library Al readiness: leadership focus, prior experience with Al applications,

acceptance of Al, awareness of Al, and the institutional innovation environment.

The IP Indian Journal of Library Science and Information Technology (2024) highlighted that Al suggests
personalized recommendations, improves library environment intelligence, and automates organizational
tasks, but noted that data privacy, digital divide, and lack of trained personnel remain significant barriers
to widespread adoption in Indian academic libraries. A study on LibraryGPT implementation at Royal
Global University (2024), integrating a GPT-based chatbot into the Koha OPAC via the Tawk live-chat
platform, recorded 216 user-chat sessions over one year with peak usage during examination periods,

demonstrating practical feasibility of Al chatbots in Indian university libraries.

3.3 Ethical and Privacy Dimensions
The ethical dimensions of Al in libraries have received growing attention. Research published in

ResearchGate (2025) on ethical challenges of Al in libraries identified six primary areas: privacy and data
security, algorithmic bias and discrimination, transparency and accountability, job displacement, loss of
human connection, and the need for ethical frameworks. Notably, 70% of respondents in one study raised
concerns about data privacy in Al adoption. Tripathi (2024) proposed that Al employment raises
significant ethical and privacy issues including the possibility of data breaches that may undermine long-

term user trust.

A SciELO study (2025) on navigating the ethical challenges of Al in libraries — using the metaphor of a
maze — identified seven key ethical chambers including data bias, privacy and patron confidentiality,
transparency, filter bubble effects, intellectual property, the digital divide, and the risk of misinformation.
Sousa (2025) in SAGE Journals emphasized that Al-based user profiling, using Al to analyze user
behavior and tailor services, can raise serious privacy issues, and that formal mechanisms such as audits,

guidelines, and ethical frameworks are needed to ensure responsible Al deployment in academic settings.
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4. Conceptual Framework: Library 4.0 and the Al-Enabled Website

The concept of Library 4.0 — a term derived from Industry 4.0 — envisions a smart, responsive, and user-
centric library that leverages Al, 10T, big data, and cloud computing to deliver proactive, personalized,
and predictive services. In this framework, the library website is not merely a portal but an intelligent
interface that learns from user behaviour, anticipates information needs, and delivers services

dynamically.

The Library 4.0 model positions the library website at the intersection of three transformative forces: (1)
User Intelligence — Al tools that understand, learn from, and adapt to individual user needs; (2) Resource
Intelligence — Al systems that organize, tag, recommend, and make discoverable the vast universe of
digital and print resources; and (3) Operational Intelligence — Al-driven automation that streamlines

cataloguing, circulation, collection development, and administrative processes.

This conceptual framework guides the present study's taxonomy of Al applications on academic library

websites, which is elaborated in the following section.

5. Al Applications on Academic Library Websites: A Taxonomy

Based on the systematic review of literature, the following taxonomy of Al applications relevant to
academic library websites has been developed. Eight major categories of Al features and tools are
identified:

Al Chatbots & Conversational agents Reference LibraryGPT,
Virtual Assistants powered by NLP and LLMs  services, FAQ Koha-
that respond to user queries automation, book integrated
2417 search guidance, chatbots, IBM
navigation help Watson,
ChatGPT API
Intelligent ML algorithms that suggest Personalised Deep Neural
Recommendation resources based on user book/article Network-based
Systems behaviour, borrowing history, —recommendations,  systems,
and preferences ‘Similar Resources' collaborative
widgets, reading filtering
lists engines
Natural Language Al-powered search that Enhanced OPAC,  VuFind with
Processing (NLP) understands natural language  semantic search, NLP, Ex Libris
Search queries beyond keyword federated search Primo, EBSCO
matching across databases Discovery
Service
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Automated Al tools that auto-generate Faster cataloguing, OCLC Al
Cataloguing & metadata, subject headings, error reduction, cataloguing,
Metadata Generation  and classification numbers authority control SkyRiver,
automated
MARC
generation
tools
Plagiarism Detection  Al-based text analysis tools Research support,  Turnitin,
Integration embedded in library portals thesis submission  iThenticate,
portals, Urkund,
turnitin/iThenticate PlagScan
links
Predictive Analytics  Data analytics tools that Collection PowerBI
& Usage Dashboards  predict resource demand and  development dashboards,
user trends decisions, usage LibInsight,
statistics, budget custom
planning analytics
Accessibility Al Al-driven features for WCAG NVDA,
Tools differently-abled users — compliance, ReadSpeaker,
screen readers, auto- inclusive library Google
captioning, text-to-speech services Accessibility
APlIs
Al-based Digital ML tools for OCR, Digital archive ABBYY
Preservation digitisation, image management, FineReader,
enhancement of rare/archival institutional Google
materials repository Tesseract OCR,
enhancement DSpace Al
plugins

5.1 Al Chatbots and Virtual Assistants

Al-powered chatbots represent the most visible and widely discussed form of Al integration on library
websites. Powered by NLP and increasingly by large language models (LLMs), these systems can handle
reference queries, guide users through library resources, answer FAQs, and assist with research navigation
around the clock. The LibraryGPT implementation at Royal Global University demonstrated that chatbots
can handle reference queries and provide personalized responses, with the Al handling complex dialogues
of over 20 minutes in some cases. Adetayo (2023) confirmed that chatbots powered by ChatGPT can
navigate library websites and assist with research, though they should complement rather than replace

human librarians.
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5.2 Intelligent Recommendation Systems
Recommendation systems use collaborative filtering, content-based filtering, and increasingly deep neural

networks to suggest resources personalized to individual users. A 2024 ACM paper demonstrated a deep
neural network-based recommendation system for university libraries that achieved high accuracy in
resource recommendation, alleviating data sparsity. These systems, when integrated into library websites,
create 'Similar Resources' widgets, personalized reading lists, and adaptive discovery interfaces that

significantly enhance user experience and resource utilization.

5.3 NLP-Based Search and Discovery
Traditional keyword-based OPAC search is being replaced by Al-powered semantic search systems that

understand the intent behind natural language queries. Systems such as Ex Libris Primo, EBSCO
Discovery Service, and VuFind with NLP capabilities allow users to query catalogues in conversational
language, dramatically lowering the barrier to resource discovery. Al-based federated search further

allows simultaneous querying of multiple databases through a single intelligent interface.

5.4 Plagiarism Detection Integration
The integration of plagiarism detection tools such as Turnitin, iThenticate, and Urkund into library

websites represents a significant Al application in research support. Under NAAC Criterion 3, universities
are required to demonstrate plagiarism detection mechanisms, making this one of the most practically
urgent Al features for Indian academic library websites. Al-powered text analysis in these tools goes far

beyond simple text matching, using semantic analysis to detect paraphrased plagiarism.

6. Proposed Evaluation Checklist for Al Integration on Library Websites

The following 20-parameter checklist was developed based on the taxonomy presented in Section 5 and
validated against the existing literature. It can be used directly as a research instrument for content analysis
studies evaluating Al integration on academic library websites:

1 Al-powered Chatbot / Virtual Reference & User
Assistant on Homepage Services
2 24/7 Automated FAQ / Help System Reference & User
Services
3 Natural Language Search / Semantic Discovery & Search
OPAC
4 Personalised Resource Personalisation

Recommendations

5 ‘Similar Books / Articles' Widget Personalisation

6 Al-based Federated Search Across Discovery & Search
Databases

7 Plagiarism Detection Tool Integration  Research Support

(Turnitin/Urkund)
IJCRT2606239 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ cl54



http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 6 June 2026 | ISSN: 2320-2882

8 Citation Management Tool Links Research Support
(Zotero/Mendeley)

9 Al-powered Institutional Repository Research Support
(IR)

10 Automated Cataloguing Tool / Al Technical Services
Metadata Generation

11 Predictive Usage Analytics / Analytics & Data
Dashboard

12 Al-driven Collection Development Collection
Suggestions Management

13 Text-to-Speech / ReadSpeaker Accessibility

Accessibility Feature

14 Screen Reader Compatibility / WCAG  Accessibility
Compliance

15 Al-assisted OCR / Digitised Rare Digital Preservation
Collections

16 Machine Learning-based E-Resource  Discovery & Search
Discovery

17 Al-powered Subject Guide / Research  User Education
Guide Generation

18 Automated New Arrivals / Alerts User Services
Notification System

19 Data Privacy Policy for Al Tools Ethics & Governance

20 Al Transparency / Explainability Ethics & Governance

Statement on Website

Scoring: Each parameter is scored as Y=1 (Present) or N=0 (Absent). Total score (out of 20) indicates the
level of Al integration: 0-5 = Basic; 6-10 = Developing; 11-15 = Advanced; 16-20 = Highly
Advanced/Al-Enabled Library Website.

7. Opportunities: Transformative Potential of Al for Academic Library Websites

7.1 Enhanced User Experience and Service Quality
Al integration fundamentally transforms the user experience on library websites. Personalized

recommendations reduce information overload, intelligent chatbots provide instant reference support, and
NLP search removes the requirement for users to know subject-specific terminology. Research confirms
that Al significantly enhances various aspects of academic library services, including improved reference
support, better user experiences, and overall service quality. For students and researchers in Indian
universities — many of whom are the first in their families to access higher education — a more intuitive,

responsive library website can be a transformative educational intervention.
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7.2 Extended Service Hours and Scalability
One of the most immediate practical benefits of Al chatbots on library websites is their ability to handle

high volumes of inquiries simultaneously without performance decline and address concurrent patron
needs promptly — a capacity that human librarians cannot match due to natural fatigue and bandwidth
limitations. This is particularly valuable in large Indian universities with tens of thousands of students and

limited library staff.

7.3 Research Support and Information Literacy
Al tools on library websites can significantly strengthen research support services. Plagiarism detection

integrations, citation management tool links, institutional repository interfaces, and Al-powered research
guides collectively create a comprehensive research support ecosystem accessible through the library
website. For universities seeking higher NAAC scores under Criterion 3 (Research), a well-equipped Al-

enabled library website serves simultaneously as a service delivery platform and an evidence repository.

7.4 Operational Efficiency and Collection Intelligence
Behind the scenes, Al tools are transforming library operations. Automated cataloguing reduces the time

and error rate in MARC record generation. Predictive analytics tools enable data-driven collection
development decisions, ensuring library budgets are allocated to the most-used resources. Al-based digital
preservation tools, including OCR and image enhancement algorithms, are enabling libraries to make rare

and archival collections discoverable online for the first time.

8. Challenges and Ethical Concerns
Despite its transformative potential, Al integration in academic library websites is fraught with significant

challenges and ethical concerns that must be proactively addressed:

Infrastructure &
Budget Constraints

Data Privacy &
User
Confidentiality

Algorithmic Bias &
Fairness

Lack of Al Literacy
Among Library
Staff

Accuracy &
Hallucination in
LLMs

High cost of Al tools and limited IT
infrastructure in many Indian
universities

Al systems collect user behaviour
data raising GDPR/personal data
concerns

Al trained on skewed data may
produce biased recommendations or
search results

Librarians may lack skills to
manage, configure, or evaluate Al
systems

Generative Al tools may produce
incorrect or fabricated information

Leveraging open-source Al
tools (Koha, DSpace); seeking
INFLIBNET / UGC grants

Clear privacy policies;
anonymised data processing;
informed user consent

Diverse training datasets;
regular bias audits; human
oversight

Continuous professional
development; INFLIBNET
training programmes

Human-in-the-loop validation;
clear Al disclaimers on websites
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Digital Divide Students in rural or under-resourced  Offline-capable features;
areas may not benefit equally from  multilingual Al interfaces;
Al features inclusive design
Intellectual Al-generated content and training Adherence to copyright law; use
Property & data may raise IP/copyright issues of licensed training datasets
Copyright
Transparency & Users may not understand how Al Explainability features;
Accountability recommendations or search published Al policies; feedback
rankings work mechanisms

Among these challenges, data privacy and algorithmic bias have received the most scholarly attention.
Research indicates that 70% of respondents raised concerns about data privacy in Al adoption in libraries.
Algorithmic bias — where Al systems trained on skewed data produce biased recommendations,
potentially disadvantaging users from certain demographic, linguistic, or disciplinary backgrounds —
poses a particular risk in diverse, multilingual India. As one study noted, Al models trained on skewed or
incomplete data can perpetuate existing inequalities, particularly in recommendation systems where biases

could affect a significant proportion of recommendations generated.

The risk of hallucination in LLM-powered library chatbots — where the Al generates plausible-sounding
but factually incorrect information — is particularly concerning in a library context where accuracy is
paramount. As OpenAl itself acknowledges in its privacy policy, users should not rely on the factual
accuracy of output from Al models. Libraries must communicate this limitation clearly and maintain

human oversight mechanisms.

9. Recommendations

9.1 For Library Administrators and Librarians
« Begin Al adoption with high-impact, low-risk applications: integrate a rule-based or LLM-
powered chatbot for FAQ automation and reference guidance as the first step, using open-source
platforms where budget is constrained.

 Prioritise plagiarism detection tool integration on library websites as an immediate, NAAC-
aligned Al application that delivers measurable value for research support.

« Implement NLP-enhanced search capabilities in the OPAC, leveraging open-source solutions
such as VuFind or Koha plugins, to improve resource discoverability without large capital
investment.

» Develop and publish a clear Al Use and Data Privacy Policy on the library website, specifying
what user data is collected, how it is used, and how it is protected.

 Invest in regular staff training programmes on Al tools and Al literacy — partner with
INFLIBNET, NISCAIR, and library schools for professional development workshops.
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9.2 For University Administrations and IQAC
« Allocate dedicated budget lines for library Al tools in the annual budget, recognising that Al-
enabled library websites contribute directly to NAAC quality indicators under Criteria 3, 4, and
1.

» Mandate collaboration between the library, IT department, and IQAC to develop an integrated
Al roadmap for the library website aligned with the institution’s digital transformation strategy.

» Establish a Library Technology Committee that reviews and updates Al tools on the library
website at least annually.

9.3 For Policymakers (UGC/INFLIBNET/NAAC)
« Develop and publish national guidelines on Al integration in university library websites,
modelled on the existing NAAC Library Guidelines, to provide institutions with a quality
benchmark.

» Incorporate Al-readiness indicators into the NAAC assessment framework for university
libraries under Criterion 4.2 in the next revision cycle.

« Expand INFLIBNET's mandate to include Al tool licensing and technical support for university
libraries, similar to its existing role in e-resource access through N-LIST and Shodhganga.

10. Conclusion

Artificial Intelligence is not a distant future for academic libraries — it is an accelerating present. From
chatbots that never sleep to recommendation engines that know a researcher's interests better than they do
themselves, Al is already reshaping what academic library websites can offer. The question for Indian
academic libraries is no longer whether to integrate Al, but how to do so responsibly, equitably, and

strategically.

This exploratory study has mapped the landscape of Al applications on academic library websites,
proposed a 20-parameter evaluation checklist, and examined both the opportunities and the ethical
challenges that Al integration entails. The findings confirm that while the global momentum toward Al-
enabled library websites is strong, Indian academic libraries face specific contextual challenges around

budget, staff capacity, digital infrastructure, and data governance that require tailored solutions.

Libraries that succeed in this transition will be those that approach Al not as a technological end in itself,
but as a means to fulfil their core mission more effectively: connecting every user with the right
information, at the right time, in the most accessible and equitable way possible. The library website of
the future is not merely a portal — it is a living, learning, responsive intelligence. The time to build it is

now.
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