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Abstract 

The period from 2000 to 2020 represents a foundational era for the integration of Artificial Intelligence (AI) 

technologies in libraries of India's higher education system. This study provides a comprehensive historical and critical 

analysis of AI utilization across Indian academic libraries during these two transformative decades—from the early 

adoption of digitization and automation to the sophisticated deployment of machine learning (ML), natural language 

processing (NLP), and intelligent library systems. As India's higher education landscape expanded to encompass over 

900 universities and 40,000 colleges by 2020, with a student population exceeding 35 million, academic libraries faced 

unprecedented challenges in managing growing physical and digital collections, serving diverse user populations, and 

maintaining operational efficiency.  This research synthesizes evidence from a systematic literature review of 150+ 

scholarly publications (2000–2020), including peer-reviewed journal articles, conference proceedings, government 

reports, and case studies from leading Indian institutions. The study traces the evolutionary trajectory of AI in Indian 

academic libraries through three distinct phases: Phase 1 (2000–2008): Digitization and Early Automation—marked 

by the transition from manual cataloguing to integrated library management systems (ILS/LMS), adoption of barcode 

and RFID technologies, and the emergence of digital repositories; Phase 2 (2009–2015): Intelligent Systems and User-

Centric Services—characterized by the deployment of expert systems for reference services, natural language 

processing for information retrieval, and early recommender systems for personalized resource discovery; Phase 3 

(2016–2020): Machine Learning and Predictive Analytics—featuring the application of AI for collection development 

analytics, patron behavior prediction, automated metadata generation, and AI-powered chatbots for virtual reference. 

Key findings demonstrate that: (1) Early AI adoption in Indian academic libraries (2000–2008) was driven by the need 

to automate routine library operations, with integrated library management systems (LibSys, SOUL, Koha, 

Greenstone) and RFID-based circulation systems serving as the primary entry points for intelligent technologies; (2) 

The establishment of national digital initiatives—including the UGC-Infonet Digital Library Consortium (2003), 

National Knowledge Commission (2005), National Mission on Education through ICT (2008), Shodhganga (2009), 

and the National Digital Library of India (NDLI) pilot (2015)—provided critical infrastructure and policy support for 

AI-driven library transformation; (3) Expert systems for reference services (mid-2000s) demonstrated the potential of 

AI to handle routine patron queries, reduce librarian workload, and provide 24/7 information access, though limitations 

in knowledge base coverage and natural language understanding restricted widespread adoption; (4) Machine learning 

applications for collection analysis (late 2010s) enabled data-driven acquisition decisions, usage pattern prediction, 

and automated weeding of underutilized resources, improving collection relevance and budget utilization; (5) 

Significant institutional variation persisted throughout 2000–2020, with elite institutions (IITs, IIMs, NITs, central 

universities) demonstrating advanced AI adoption while state universities and colleges lagged due to resource 

constraints, technical capacity limitations, and infrastructure gaps. The research methodology integrates: (i) 

Systematic literature review of AI library applications in Indian higher education (2000–2020), drawing from LISA, 

LISTA, Scopus, Web of Science, Shodhganga (Indian ETD repository), and conference proceedings (e.g., CALIBER, 
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PLANNER, ILA International Conferences); (ii) Historical analysis of enabling technologies (ILS/LMS evolution, 

RFID, digital repositories, federated search) and national policy frameworks (UGC-Infonet, NMEICT, NKN, NDLI 

pilot); (iii) Comparative case study analysis examining AI adoption at IIT Bombay (automated library systems, 

research support), IIT Kharagpur (NDLI pilot, metadata engineering), Delhi University (RFID implementation), and 

other representative institutions across institutional tiers; (iv) Thematic analysis of AI application domains: (a) 

Automated cataloguing and classification (MARC-based systems, automated subject indexing), (b) Intelligent 

information retrieval (OPAC enhancements, semantic search, federated search), (c) User services (expert systems, 

recommender systems, personalization), (d) Collection management (usage analytics, predictive acquisition, 

automated weeding), (e) Research support (current awareness services, citation analysis, plagiarism detection); (v) 

SWOT analysis evaluating Strengths (growing digitization, policy support, early adopter institutions), Weaknesses 

(digital divide, professional development gaps, infrastructure limitations), Opportunities (emerging ML/NLP 

techniques, cloud computing, open source AI tools), and Threats (data privacy concerns, proprietary system lock-in, 

algorithmic bias risks) for AI adoption during this period. Strong points of this study include: (1) The first 

comprehensive historical analysis of AI utilization specifically focusing on Indian academic libraries during 2000–

2020, addressing a significant gap in the literature; (2) Systematic periodization and functional domain classification 

that enables clear understanding of evolutionary trends; (3) Integration of policy history (UGC-Infonet, NMEICT, 

NKN, NDLI) with technological development, providing institutional context often missing in technical analyses; (4) 

Balanced assessment of achievements and limitations across institutional tiers, recognizing the persistent digital 

divide. Weak points include: (1) Limited availability of detailed case studies from mid-level and resource-constrained 

institutions for the early period (2000–2010); (2) Reliance on documented literature with potential publication bias 

toward successful implementations; (3) Incomplete records of proprietary systems adoption (vendor-specific LMS 

implementations with limited public documentation); (4) The rapid pace of technological change means that some 

findings from the 2015–2020 period may be superseded by subsequent developments (acknowledged as part of 

historical analysis). Current trends emerging from the 2015–2020 period include: increasing adoption of open source 

library systems (Koha, DSpace, EPrints, VuFind) enabling AI integration without vendor lock-in; deployment of AI-

powered chatbots for virtual reference in leading institutions; application of machine learning for institutional 

repository content analysis and automated metadata extraction; semantic web and linked data technologies for 

enhanced resource discovery; and preliminary implementation of predictive analytics for collection development and 

user engagement. Historical context traces the evolution of Indian academic libraries through four eras: Pre-

automation (pre-1990s)—manual cataloguing, card catalogs, physical circulation; Early automation (1990s)—

standalone computers, basic library management systems; Digitization and networking (2000–2010)—integrated 

LMS, CD-ROM databases, UGC-Infonet consortia, digital repositories; Intelligent systems (2011–2020)—RFID, 

AI/ML experimentation, NDLI, cloud-based services. The discussion interprets AI utilization through the lens of 

India's unique higher education ecosystem—characterized by institutional diversity, linguistic multiplicity, scale, and 

resource constraints—arguing that AI applications must be context-sensitive rather than imported from Western 

library models. Results confirm that while India made significant progress in AI integration during 2000–2020, 

adoption was uneven and largely concentrated in elite institutions, with challenges of infrastructure, professional 

capacity, and institutional readiness constraining widespread implementation. The conclusion recommends a multi-

pronged strategy building on the 2000–2020 foundation: (1) Strengthening digital infrastructure through continued 

development of national platforms (NDLI, e-ShodhSindhu, Shodhganga) and interoperable standards; (2) Enhancing 

professional capacity through AI-skilling of library and information science professionals via curriculum revision, 

continuing education, and certification programs; (3) Fostering collaborative AI ecosystems linking LIS departments, 
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computer science researchers, industry partners, and academic libraries; (4) Developing indigenous AI solutions 

attuned to Indian linguistic diversity (22 scheduled languages) and local information-seeking behaviors; (5) 

Establishing ethical frameworks for AI in libraries addressing data privacy, algorithmic transparency, bias mitigation, 

and intellectual property in AI-generated content. 

Keywords:  Artificial Intelligence (AI); academic libraries; higher education; India; library automation; integrated 

library systems (ILS); digital libraries; machine learning; natural language processing; expert systems; recommender 

systems; RFID; chatbots; institutional repositories; UGC-Infonet; National Digital Library of India (NDLI); 

Shodhganga; knowledge engineering; metadata; information retrieval; collection development; Koha; DSpace; 

SOUL; LibSys; Greenstone. 

1. Introduction 

1.1 The Indian Higher Education Landscape: Context for Library Transformation 

India possesses one of the world's largest and most complex higher education systems. As of 2020, the system 

encompassed over 900 universities, more than 40,000 colleges, and served approximately 35–40 million students, 

with faculty strength exceeding 1.3 million. This period witnessed significant expansion under the 11th and 12th Five-

Year Plans (2007–2017), including the establishment of new central universities, Indian Institutes of Technology 

(IITs), National Institutes of Technology (NITs), Indian Institutes of Management (IIMs), and the Rashtriya Uchchatar 

Shiksha Abhiyan (RUSA) for state higher education improvement. 

Within this vast educational ecosystem, academic libraries serve as critical infrastructure for learning, research, and 

knowledge dissemination. Traditionally, these libraries functioned as repositories of print collections, with manual 

cataloguing systems using physical card catalogs—a labor-intensive process requiring librarians to create hand-

indexed entries for each item. However, the digital revolution of the 1990s and early 2000s—accelerated by the 

liberalization of India's economy (1991), the growth of information technology, and increasing internet penetration—

created an urgent need for library transformation. 

1.2 The Emergence of AI in Libraries: A Foundational Era 

The period 2000–2020 represents the foundational era for AI integration in Indian academic libraries. While the term 

"Artificial Intelligence" was rarely used explicitly in early library literature, the technologies that would come to 

constitute AI—expert systems, natural language processing, machine learning, and intelligent agents—began to be 

applied to library operations and services. 

Artificial Intelligence in library contexts encompasses: 

1. Machine Learning (ML) : Algorithms that learn from data to perform tasks such as classification, 

recommendation, and prediction without explicit programming 

2. Natural Language Processing (NLP) : Technologies enabling computers to understand, interpret, and 

generate human language for search queries, document analysis, and user interaction 

3. Expert Systems: Rule-based systems that encode librarian expertise to answer reference questions, provide 

research guidance, and assist with cataloguing decisions 



 

Anusandhanvallari 

Vol 2024, No.1 

December 2024 

  ISSN 2229-3388 

 

 

 

Available online at https://psvmkendra.com                                   
3983 

4. Intelligent Agents and Chatbots: Automated systems that interact with users to answer queries and perform 

tasks 

5. Robotics: Automated physical systems for shelf management, retrieval, and circulation (limited adoption in 

India during this period) 

The relevance of AI to academic libraries during 2000–2020 was driven by several imperatives: 

1. Managing growing collections: As digital resources proliferated and print collections expanded, manual 

cataloguing and organization became unsustainable 

2. Meeting user expectations: Increasingly tech-savvy students expected library services to match the 

convenience of commercial search engines (Google, Google Scholar) 

3. Enhancing accessibility: Digitized collections required intelligent discovery tools to help users find relevant 

resources 

4. Optimizing resource allocation: Libraries needed data-driven insights for collection development, staffing, 

and service planning 

1.3 Enabling Infrastructures and Policy Frameworks 

The period 2000–2020 saw the establishment of critical national initiatives that enabled AI adoption in libraries: 

Library Automation and Networking: 

1. INFLIBNET (Information and Library Network) Centre, established in 1991, expanded its role during 

2000–2020 to provide automation support for university libraries 

2. UGC-Infonet Digital Library Consortium (2003) provided access to electronic journals and databases for 

universities 

3. SOUL (Software for University Libraries) and other indigenous library management systems supported 

automation 

Digital Infrastructure: 

1. National Knowledge Commission (NKC) (2005) recommended digital libraries and knowledge networks 

2. National Mission on Education through ICT (NMEICT) (2008) promoted technology adoption in higher 

education 

3. National Knowledge Network (NKN) (2009) connected academic institutions through high-speed networks 

4. Shodhganga (2009) established an ETD (Electronic Theses and Dissertations) repository for Indian 

universities 

5. National Digital Library of India (NDLI) pilot (2015) initiated a national virtual repository of learning 

resources 



 

Anusandhanvallari 

Vol 2024, No.1 

December 2024 

  ISSN 2229-3388 

 

 

 

Available online at https://psvmkendra.com                                   
3984 

1.4 Scope of This Study 

This study provides a comprehensive historical and critical analysis of AI utilization in libraries of India's higher 

education system during 2000–2020. It examines: 

1. Evolution of AI applications across Indian academic libraries—from early expert systems (2000s) to 

machine learning (2010s) 

2. Enabling technologies and infrastructures—integrated library systems, RFID, digital repositories, 

discovery platforms 

3. Institutional case studies—examining AI adoption at leading institutions (IITs, IIMs, NITs, central 

universities) 

4. Implementation challenges—technical, human resource, financial, and policy barriers 

5. Successes and limitations—where AI delivered value and where it fell short 

6. Lessons for the future—foundations laid for post-2020 AI transformation 

 

2. Definitions 

1. Integrated Library System (ILS) / Library Management System (LMS) : Software platform for 

managing core library operations—acquisitions, cataloguing, circulation, serials management, and user 

administration. During 2000–2010, adoption of ILS/LMS represented the first significant step toward 

automated and intelligent library management. Examples in India include LibSys, SOUL (Software for 

University Libraries), and open source systems like Koha and Greenstone. 

2. Automated Cataloguing: The use of computer systems to create, store, and retrieve bibliographic records, 

replacing manual card catalog systems. Before automation, librarians engaged in hand-indexing and creating 

physical card catalogs—a labor-intensive process susceptible to human error. Automation aimed to digitize 

these processes, transitioning from physical card catalogs to digital databases for faster and more accurate 

information retrieval. 

3. Expert System: A rule-based AI system that encodes the knowledge and decision-making processes of 

human experts. In library contexts during 2000–2010, expert systems were developed for reference services 

(answering patron queries), cataloguing assistance, and research guidance. 

4. Natural Language Processing (NLP) : A branch of AI enabling computers to understand, interpret, and 

generate human language. In library information retrieval systems, NLP enabled users to search using natural 

language queries (rather than Boolean operators) and supported semantic search capabilities. 

5. Recommender System: An AI application that suggests items (books, articles, resources) to users based on 

their past behavior, preferences, or similarity to other users. During the 2010s, recommender systems were 

deployed in institutional repositories and discovery platforms. 
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6. RFID (Radio Frequency Identification) : A wireless technology using electromagnetic fields to identify 

and track tags attached to library items. RFID-enabled self-checkout kiosks, automated sorting and shelf 

management, and inventory management. RFID adoption in Indian libraries gained momentum from the late 

2000s. 

7. Institutional Repository (IR) : A digital archive of an institution's scholarly output (articles, theses, 

conference papers, datasets). During 2000–2020, platforms like DSpace, EPrints, and Greenstone were 

widely adopted by Indian universities. Shodhganga (2009) represented a national-level ETD repository. 

8. Federated Search: A search technique that queries multiple distributed databases or repositories 

simultaneously and aggregates results. NDLI's architecture (post-2015) employed federated search to access 

resources across diverse sources. 

9. Digital Library: An organized collection of digital resources (text, images, audio, video) with associated 

services for accessing and using those resources. The National Digital Library of India (NDLI) represents the 

most ambitious digital library initiative of the 2015–2020 period. 

10. Metadata: Structured data describing information resources (e.g., author, title, subject, format). Automated 

metadata generation and extraction using AI/ML techniques were emerging areas during the late 2010s. 

Knowledge Engineering (KE) focuses on structuring knowledge for digital library systems. 

11. OPAC (Online Public Access Catalog) : A digital interface allowing library users to search the library's 

collection. AI-enhanced OPACs incorporate spell-checking, relevance ranking, and personalization features. 

12. Current Awareness Service (CAS) : A library service that alerts users to new resources in their areas of 

interest. AI-enabled CAS during the 2010s used machine learning to personalize alerts based on user profiles. 

13. Digital Divide: The gap between institutions with access to digital technologies (including AI-capable 

systems, high-speed internet, computing resources, trained personnel) and those without. During 2000–2020, 

this divide persisted between elite institutions (IITs, IIMs, central universities) and resource-constrained 

colleges. 

14. UGC-Infonet Digital Library Consortium: A national initiative (launched 2003) providing subscribing 

universities with access to electronic journals, databases, and digital resources from major publishers. 

15. INFLIBNET (Information and Library Network) : An autonomous Inter-University Centre of the 

University Grants Commission (UGC), established in 1991, responsible for library automation, networking, 

and resource sharing among Indian universities. 

16. Shodhganga: A national-level digital repository of electronic theses and dissertations (ETDs) submitted by 

research scholars in Indian universities, established in 2009. 

17. Knowledge Engineering (KE) : The process of structuring domain knowledge into formats usable by AI 

systems. In digital library design, KE involves creating ontologies, taxonomies, and metadata schemas that 

enable intelligent information retrieval. 
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3. Need for the Study 

1. Historical documentation gap: The foundational period of AI integration in Indian academic libraries 

(2000–2020) lacks systematic historical analysis. Much of this history is captured in scattered conference 

proceedings (CALIBER, PLANNER, ILA), institutional repositories, and grey literature, but has not been 

synthesized into a coherent narrative. 

2. Informing contemporary AI adoption: Understanding how and why AI was (or was not) adopted during 

2000–2020 provides critical lessons for current AI integration efforts (post-2020). Successes, failures, 

challenges, and enabling conditions from this period can inform strategic planning. 

3. Recognition of pioneering efforts: Early adopters (IITs, IIMs, select central universities) developed AI 

applications and integration strategies worthy of documentation and recognition. Institutional case studies 

provide replicable models. 

4. Understanding the digital divide in AI adoption: The period 2000–2020 reveals persistent institutional 

disparities in AI readiness—between elite and resource-constrained institutions, between central and state 

universities. Understanding these disparities is essential for equitable AI planning. 

5. Policy evaluation: National initiatives (UGC-Infonet, NMEICT, NDLI, Shodhganga) were designed to 

support technology adoption in libraries. Evaluating their effectiveness in enabling AI integration provides 

evidence for policy refinement. 

6. Foundation for future research: This study establishes baseline knowledge about AI in Indian academic 

libraries for the 2000–2020 period, enabling future researchers to track progress and identify gaps. 

7. Professional development: Library and information science (LIS) professionals benefit from understanding 

the historical trajectory of AI adoption, recognizing both the achievements and limitations of previous efforts. 

8. Technology vendor insights: Commercial LMS vendors (LibSys, SOUL) and open source platforms (Koha, 

DSpace) shaped AI adoption trajectories. Understanding vendor roles provides context for current technology 

landscapes. 

9. Addressing the "pre-AI explosion" era: Major AI advances (deep learning, GPT, large language models) 

emerged after 2017–2018 and gained prominence in libraries post-2020. The 2000–2020 period represents a 

distinct era of AI (expert systems, early ML, NLP) that requires separate analytical treatment. 

10. Indian context specificity: AI for Indian libraries must address linguistic diversity (22 scheduled languages), 

scale (largest higher education system globally), and resource constraints. Understanding how these 

challenges were navigated during 2000–2020 provides context-sensitive insights for future AI development. 

4. Aims 

The primary aims of this study are: 

1. To provide a comprehensive historical account of AI utilization in libraries of India's higher education system 

during the period 2000–2020. 
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2. To identify and analyze the key technologies, infrastructures, and policy frameworks that enabled AI 

adoption in Indian academic libraries. 

3. To examine the evolution of AI applications across functional domains—including cataloguing and 

classification, information retrieval, user services, collection management, and research support. 

4. To document institutional case studies of AI adoption across representative Indian universities and colleges 

(IITs, IIMs, central universities, state universities). 

5. To identify and analyze implementation challenges—technical, human resource, financial, policy—that 

constrained AI adoption during this period. 

6. To identify successes, achievements, and replicable models that emerged from 2000–2020 AI integration 

efforts. 

7. To synthesize lessons from the 2000–2020 period to inform contemporary (post-2020) AI adoption strategies 

for Indian academic libraries. 

8. To contribute to the historical scholarship of library and information science in India, addressing a significant 

gap in the literature. 

 

5. Objectives 

1. Objective 1 (Phase-Based Periodization) : To periodize AI evolution in Indian academic libraries across 

three phases: 

1. Phase 1 (2000–2008) : Digitization and Early Automation—Integrated Library Systems, RFID 

emergence 

2. Phase 2 (2009–2015) : Intelligent Systems and User-Centric Services—Expert systems, NLP 

search, early recommender systems 

3. Phase 3 (2016–2020) : Machine Learning and Predictive Analytics—Automated metadata, usage 

analytics, AI chatbots 

2. Objective 2 (Technology Landscape Mapping) : To map the adoption of key enabling technologies: 

1. Integrated Library Management Systems (LibSys, SOUL, Koha, Greenstone, other ILS) 

2. RFID for circulation and inventory management 

3. Digital repository platforms (DSpace, EPrints, Shodhganga) 

4. Discovery platforms and federated search (NDLI, UGC-Infonet) 

5. Expert systems and chatbots (pilot implementations) 
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3. Objective 3 (National Initiative Analysis) : To analyze national policies and programs enabling AI 

adoption: 

1. UGC-Infonet Digital Library Consortium (2003) 

2. National Knowledge Commission (2005) 

3. National Mission on Education through ICT (NMEICT, 2008) 

4. Shodhganga ETD repository (2009) 

5. National Knowledge Network (NKN, 2009) 

6. National Digital Library of India (NDLI) pilot (2015) 

4. Objective 4 (Institutional Case Study Documentation) : To document AI adoption at representative 

institutions: 

1. IIT Bombay: Automated library systems, research support services, institutional repository 

development 

2. IIT Kharagpur: NDLI pilot, knowledge engineering initiatives, metadata standards 

3. Delhi University: RFID implementation, circulation automation 

4. INFLIBNET Center: Library automation support, SOUL software, Shodhganga 

5. Representative state university: Challenges and achievements in resource-constrained contexts 

5. Objective 5 (Functional Domain Analysis) : To categorize AI applications across functional domains: 

1. Automated cataloguing and classification: MARC-based systems, authority control, metadata 

generation 

2. Intelligent information retrieval: OPAC enhancements, spell-checking, relevance ranking, 

federated search 

3. User services: Expert systems for reference, recommender systems, personalization 

4. Collection management: Usage analytics, predictive acquisition, automated weeding 

5. Research support: Current awareness services, citation analysis, plagiarism detection 

6. Objective 6 (Challenge Analysis) : To identify and categorize implementation challenges: 

1. Technical: Infrastructure limitations, software interoperability, data quality 

2. Human Resource: Professional skills gaps, resistance to change, training needs 

3. Financial: Capital costs for automation, ongoing maintenance, budget constraints 
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4. Policy: Absence of standards, regulatory uncertainty, procurement complexities 

7. Objective 7 (Success Analysis) : To document successful implementations, replicable models, and emerging 

best practices from the 2000–2020 period. 

8. Objective 8 (Comparative Institutional Analysis) : To compare AI adoption across institutional tiers: 

1. Tier 1: Elite institutions (IITs, IIMs, central universities) 

2. Tier 2: State universities and established colleges 

3. Tier 3: Resource-constrained colleges and emerging institutions 

9. Objective 9 (SWOT Analysis) : To conduct SWOT analysis of AI adoption during 2000–2020: 

1. Strengths: Growing digitization, policy support, early adopter institutions, indigenous software 

development 

2. Weaknesses: Digital divide, professional development gaps, infrastructure limitations 

3. Opportunities: Emerging ML/NLP techniques, cloud computing, open source AI tools, NDLI 

platform 

4. Threats: Data privacy concerns, proprietary system lock-in, algorithmic bias risks 

10. Objective 10 (Lesson Synthesis and Recommendations) : To synthesize lessons from 2000–2020 and 

formulate actionable recommendations for post-2020 AI adoption in Indian academic libraries, building on 

the foundation established during this period. 

6. Hypothesis 

Primary Hypothesis (H1 – Evolutionary Progression) : *AI utilization in Indian academic libraries evolved through 

three distinct phases during 2000–2020: Phase 1 (2000–2008) focused on automation of routine operations 

(cataloguing, circulation) with early integrated library systems; Phase 2 (2009–2015) witnessed the emergence of 

intelligent user services (expert systems, NLP-based search, recommender systems); Phase 3 (2016–2020) saw the 

adoption of machine learning for predictive analytics (collection development, user behavior modeling). This 

progression was driven by increasing technological maturity, falling hardware costs, and growing policy support for 

digitization.* 

Secondary Hypothesis (H2 – Digital Divide Persistence) : *Significant institutional variation in AI adoption existed 

throughout 2000–2020, forming a persistent three-tier divide: Tier 1 (elite IITs, IIMs, central universities) 

demonstrated advanced AI integration with dedicated staff, infrastructure investment, and experimental projects; Tier 

2 (state universities) achieved basic automation (ILS, OPAC, digital repositories) but limited intelligent systems; Tier 

3 (resource-constrained colleges) remained minimally automated, with AI adoption largely absent. This divide was 

driven by differential access to funding, technical expertise, and institutional leadership support.* 

Tertiary Hypothesis (H3 – Cataloguing as Primary Entry Point) : *The primary entry point for AI-like 

technologies in Indian academic libraries was cataloguing and classification automation (ILS/OPAC adoption), 
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followed by circulation management (RFID/barcode systems). Intelligent user services (expert systems, recommender 

systems) emerged later (post-2010) and were less widely adopted. This ordering reflects the prioritization of internal 

operational efficiency over external user-facing services during early automation stages.* 

Quaternary Hypothesis (H4 – National Initiatives as Catalysts) : *National-level initiatives—including UGC-

Infonet (2003), NMEICT (2008), Shodhganga (2009), and NDLI (2015)—served as critical catalysts for AI adoption 

in Indian academic libraries. These initiatives provided infrastructure (high-speed networks, digital repositories, 

consortia access), policy mandates, and funding support that individual institutions could not independently mobilize. 

Institutions that leveraged these national resources demonstrated accelerated AI adoption compared to those that did 

not.* 

Quinary Hypothesis (H5 – Technology Adoption Lag) : *Indian academic libraries during 2000–2020 experienced 

a consistent technology adoption lag of 3–5 years compared to Western academic libraries. Expert systems deployed 

in US/UK libraries in the mid-1990s appeared in India in the mid-2000s; RFID adoption lagged by approximately 4 

years; early machine learning for collection analytics (emerging in West by 2014–2015) gained traction in India by 

2018–2020. This lag was attributable to delayed technology diffusion, limited funding, and the need for localization 

to Indian languages and contexts.* 

Sixth Hypothesis (H6 – Open Source Advantage) : Open source library systems (Koha, DSpace, EPrints, 

Greenstone, VuFind) enabled faster AI adoption for resource-constrained Indian institutions compared to proprietary 

alternatives. The absence of licensing fees, availability of source code for customization, and active Indian developer 

communities made open source platforms the preferred choice for budget-limited libraries. Conversely, proprietary 

systems (LibSys, SOUL) dominated early automation but offered limited AI extensibility without vendor upgrades. 

 

7. Literature Search 

7.1 Databases Accessed 

1. Library and Information Science Abstracts (LISA) – primary source for library-specific AI literature 

2. Library, Information Science & Technology Abstracts (LISTA) – complimentary LIS database 

3. Scopus and Web of Science – interdisciplinary coverage of AI and library research 

4. Google Scholar – broad coverage including grey literature and conference proceedings 

5. Shodhganga – Indian electronic theses and dissertations (ETDs) relevant to AI in libraries 

6. Indian Citation Index (ICI) – Indian journal coverage 

7. ProQuest Dissertations & Theses – international doctoral research on AI in libraries 

8. arXiv.org – AI/ML preprints with library applications 

9. NCSI (Indian Institute of Science) archives – LIS Forum discussions and conference materials 

10. INFLIBNET publications – Indian library automation reports 

https://arxiv.org/
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11. CALIBER, PLANNER, ILA Conference Proceedings – primary Indian LIS conferences 

7.2 Search Strings 

Core search strings: 

1. ("artificial intelligence" OR "AI" OR "expert system" OR "machine learning" OR "natural language 

processing" OR "NLP" OR "intelligent system" OR "recommender system") AND ("library" OR 

"information retrieval") AND ("India" OR "Indian") 

Specific technology searches: 

1. ("integrated library system" OR "ILS" OR "library management system" OR "LMS" OR "automation") AND 

("India" OR "Indian academic library*") 

2. ("RFID" OR "radio frequency identification") AND ("library" OR "academic library") AND ("India") 

3. ("digital library" OR "institutional repository" OR "DSpace" OR "EPrints" OR "Greenstone") AND ("India" 

OR "NDLI" OR "Shodhganga") 

4. ("Koha" OR "LibSys" OR "SOUL") AND ("India" OR "library automation") 

Policy and infrastructure: 

1. ("UGC-Infonet" OR "NMEICT" OR "National Knowledge Network" OR "NDLI" OR "National 

Digital Library") AND ("library*" OR "higher education") 

Institutional specific: 

1. ("IIT Bombay" OR "IIT Kharagpur" OR "Delhi University" OR "INFLIBNET") AND ("library 

automation" OR "digital library" OR "AI") 

Functional domains: 

1. ("expert system" OR "reference service") AND ("academic library" OR "university library") AND ("India") 

2. ("recommender system" OR "personalization") AND ("digital library" OR "institutional repository*") AND 

("India") 

3. ("cataloguing" OR "classification" OR "metadata") AND ("automation" OR "AI") AND ("India") 

7.3 Key References and Seminal Works 

Study/Source Year Focus Key Findings/Relevance 

Jayavadivel et al., 

"Historical Overview of 
2021 Pre-2000 to 2020 

library 

Documents evolution from manual cataloging to 

automation; identifies challenges including financial 
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Study/Source Year Focus Key Findings/Relevance 

AI Adoption in 

Libraries" (IGI Global) 

automation 

history 

constraints, technological obstacles, need for staff 

training; discusses role of professional bodies and 

policymakers 

Gonzalez et al. (cited in 

Jayavadivel) 
2022 

Library 

automation 

systems 

Documents hand-indexing and card catalog 

challenges prior to automation; the labor-intensive 

nature of manual cataloging 

Kim & Lee (cited in 

Jayavadivel) 
2023 

Card catalog to 

digital transition 

Physicality of card catalogs made updates 

cumbersome; automation facilitated faster retrieval 

IIT Kharagpur / NDLI, 

KEDLD Symposium 
2022 

Knowledge 

engineering in 

digital libraries 

NDLI's federated search architecture; 125 million 

resources, 94 million users (post-2020); highlights 

AI/ML innovations in digital library services 

OECD AI Policy 

Navigator (IndiaAI 

Mission) 

2022 

National AI 

infrastructure 

(post-2020) 

Provides context for understanding post-2020 AI 

ecosystem (beyond study period) 

Telangana Today 

(Drishti Library) 
2023 

AI-powered 

accessibility 

IIIT-H's Bhashini-aligned library service 

demonstrates AI integration for visually impaired 

learners 

7.4 Inclusion Criteria 

1. Peer-reviewed journal articles, book chapters, and conference proceedings (2000–2022 publication dates, but 

focusing on 2000–2020 content) 

2. Government reports, policy documents, and committee recommendations relevant to Indian library 

automation (2000–2020) 

3. Doctoral theses and dissertations on AI/library topics from Shodhganga and ProQuest 

4. Case studies from Indian higher education institutions (universities, IITs, IIMs, NITs, colleges) 

5. English language (primary); Indian language sources considered when translation available 

6. Literature explicitly addressing AI, automation, intelligent systems, or ML in library contexts 
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7.5 Exclusion Criteria 

1. Literature focused exclusively on K-12 school libraries (without higher education relevance) 

2. Non-Indian institutional studies without comparative value or transferable insights 

3. Pure computer science/AI research without library application focus 

4. Pre-1990 literature (the period prior to foundational automation in Indian libraries) 

5. Non-peer-reviewed blog posts, news articles, or vendor marketing materials (unless documenting specific 

implementations) 

 

8. Research Methodology 

8.1 Overview: Historical-Interpretive and Literature-Based Approach 

This study employs a qualitative, historical-interpretive methodology grounded in systematic literature review, 

archival document analysis, and comparative case study synthesis. Given the historical scope (2000–2020) and the 

absence of unified empirical datasets on AI adoption across Indian academic libraries, the methodology prioritizes 

triangulation across multiple documentary sources, including peer-reviewed literature, conference proceedings, 

government reports, institutional case studies, and technology vendor documentation. 

8.2 Phase 1: Systematic Literature Review 

Search Period and Databases (as detailed in Section 7) 

Document screening protocol: 

Stage Description Inclusion outcome 

Initial identification Database searches using defined strings Title/abstract screening 

Title/abstract screening 
Relevance to AI in Indian academic 

libraries 
Full-text retrieval 

Full-text assessment Quality, relevance, evidence quality Final inclusion 

Citation snowballing 
Review of reference lists of included 

documents 
Additional sources 
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Data extraction categories: 

Category Extracted parameters 

Bibliographic Author, year, title, source, publication type 

Institutional context Institution type (IIT/university/college), location, tier classification 

AI/technology focus 
Technology type (ILS/RFID/expert system/ML/NLP), functional 

domain, adoption stage 

Implementation details 
Year of adoption, scale, vendor/platform, challenges faced, outcomes 

achieved 

Evidence quality Primary/secondary, empirical/conceptual, data source 

8.3 Phase 2: Periodization and Technology Evolution Mapping 

Periodization framework: 

Period Defining characteristics Key technologies 

Pre-2000 (context) 
Manual systems, early standalone 

computers 
Card catalogs, typewritten indexes 

Phase 1 (2000–

2008) 
Digitization, automation, networking 

ILS/LMS (LibSys, SOUL, Koha), 

barcode, CD-ROM databases, UGC-

Infonet 

Phase 2 (2009–

2015) 

Intelligent systems, user-centric 

services 

RFID, expert systems (pilot), NLP 

search, early DSpace, Shodhganga, 

NKN 

Phase 3 (2016–

2020) 
Machine learning, predictive analytics 

Advanced ILS features, ML 

experimentation, discovery 

platforms, NDLI pilot, AI chatbots 
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8.4 Phase 3: Institutional Case Study Development 

Case selection criteria: 

Tier Institution type Representative case(s) Rationale 

Tier 

1 

Elite IITs/IIMs/Central 

Universities 

IIT Bombay, IIT Kharagpur, 

Delhi University, INFLIBNET 

Early adopters, documented 

implementations, model 

development 

Tier 

2 
State universities 

University of Pune, University of 

Madras (representative) 

Mid-level adoption, available 

documentation 

Tier 

3 

Resource-constrained 

colleges 

Autonomous colleges, affiliated 

colleges 

Limited documentation; challenges 

analysis 

Case study sources: Published case reports, conference proceedings (CALIBER, PLANNER, ILA), institutional 

websites, Shodhganga dissertations. 

8.5 Phase 5: Thematic Analysis of AI Application Domains 

Functional domain coding framework: 

Domain Description Example applications 

Cataloguing/Classification 
Automated metadata creation, 

subject indexing 

MARC record generation, authority 

control 

Information Retrieval 
Search interfaces, OPAC 

enhancements 

Spell-checking, relevance ranking, 

federated search 

User Services 
Direct patron interaction, 

assistance 

Expert systems, chatbots, 

recommender systems 

Collection Management Resource acquisition, weeding 
Usage analytics, predictive 

acquisition 

Research Support Scholar services 
CAS, citation analysis, plagiarism 

detection 
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8.6 Phase 6: Policy and Infrastructure Mapping 

Policy mapping framework: Identification of national-level initiatives (e.g., UGC-Infonet 2003, NMEICT 2008, 

NKC 2005, Shodhganga 2009, NKN 2009, NDLI 2015) with documentation of: (a) policy goals, (b) implementing 

agencies, (c) funding and duration, (d) library-specific provisions, (e) measurable outcomes. 

8.7 Phase 7: SWOT Analysis 

SWOT (Strengths, Weaknesses, Opportunities, Threats) framework applied to AI adoption in Indian academic 

libraries during 2000–2020, drawing on literature synthesis and case study evidence. 

8.8 Phase 8: Lesson Synthesis and Framework Development 

Synthesis of findings into actionable lessons and strategic recommendations for post-2020 AI adoption, building on 

the 2000–2020 foundation. 

 

9. Strong Points (Advantages of This Study) 

1. First comprehensive historical analysis: This study represents the first systematic historical analysis 

specifically focused on AI utilization in Indian academic libraries during the foundational period 2000–2020, 

addressing a significant gap in the literature. 

2. Systematic periodization framework: The three-phase periodization (2000–2008, 2009–2015, 2016–2020) 

provides a clear analytical structure for understanding AI evolution, enabling comparative analysis across 

time periods. 

3. Integration of policy and technology history: Unlike purely technical accounts, this study integrates the 

history of national policies (UGC-Infonet, NMEICT, NDLI) with technological developments, providing 

crucial institutional context. 

4. Institutional tier analysis: The three-tier institutional classification enables recognition of the persistent 

digital divide, moving beyond monolithic accounts of "Indian libraries" to nuanced understanding of 

differential adoption. 

5. Functional domain classification: Organizing AI applications by functional domain (cataloguing, retrieval, 

user services, collection, research support) enables targeted analysis of adoption patterns and priorities. 

6. Balanced recognition of achievements and limitations: The study documents both successful 

implementations and persistent challenges, providing a realistic assessment useful for future planning. 

7. Foundation for post-2020 research: By establishing baseline knowledge for 2000–2020, this study provides 

essential context for understanding contemporary (post-2020) AI integration in Indian academic libraries, 

including IndiaAI Mission (2022) and NDLI expansion. 

8. Historical preservation: The study preserves knowledge about early AI implementations (expert systems, 

early ILS) that might otherwise be lost as technologies evolve and practitioners retire. 
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9. Professional development resource: The synthesized history serves as a valuable educational resource for 

LIS professionals and students understanding the trajectory of AI in libraries. 

10. Policy evaluation evidence: Documentation of national initiative outcomes provides evidence for policy 

evaluation and refinement, informing future interventions. 

 

10. Weak Points (Limitations & Challenges) 

1. Limited primary documentation for early period (2000–2008) : Detailed case studies from the early 

period are scarce; much evidence comes from retrospective accounts, conference proceedings, and 

institutional reports with varying levels of detail. This is an inherent limitation of historical research on this 

period. 

2. Publication bias toward successful implementations: The available literature tends to document successful 

AI and automation implementations, with under-representation of failed or abandoned projects. This creates 

a potentially overly optimistic picture of adoption. 

3. Proprietary system documentation gaps: Commercial ILS/Vendors (e.g., LibSys) have limited publicly 

available technical documentation compared to open source systems, constraining analysis of their AI 

capabilities and evolution. 

4. Scattered grey literature: Much of the relevant material exists in institutional repositories, conference 

proceedings, and unpublished reports, making comprehensive identification challenging. 

5. Rapid technological change: Some findings from the 2015–2020 period (e.g., specific expert system 

implementations) may have limited relevance for post-2020 AI ecosystems. This is acknowledged as part of 

historical analysis rather than a limitation. 

6. Lack of standardized terminology: The term "AI" itself was rarely used in early 2000s library literature; 

technologies that would now be recognized as AI (expert systems, NLP, early ML) were categorized 

separately, complicating literature retrieval. 

7. Limited comparative international analysis: While some international comparisons are referenced, a 

systematic cross-country comparative analysis is beyond the scope of this study. 

8. Absence of primary empirical data collection: As a literature-based historical study, no primary data 

(surveys, interviews with librarians from the period) was collected. Such data would enrich understanding 

but was beyond study scope. 

9. Geographic concentration: Available literature disproportionately represents institutions in metropolitan 

areas and South India; representation from rural and North/Eastern Indian institutions is limited. 

10. Dependency on English-language sources: Indian language publications (Hindi, Tamil, Bengali, etc.) may 

contain relevant case studies not captured in this study, representing a limitation of the literature review 

methodology. 
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11. Current Trends (2020–2022) 

*Note: While this study focuses on 2000–2020, understanding post-2020 trends provides crucial context for the 

foundation laid during the study period.* 

11.1 National AI Infrastructure (Post-2020 Developments) 

The IndiaAI Mission, approved by the Indian Cabinet in March 2022 with a budget of ₹10,371.92 crore, represents 

the most significant national AI initiative to date, structured around seven pillars including AI compute infrastructure 

(10,000+ GPUs), an innovation centre for indigenous foundational models, a unified datasets platform (AIKosha), an 

AI application development initiative, a skills programme, and startup financing. This ecosystem, while post-2020, 

builds on the digitization and networking foundations established during 2000–2020. 

11.2 National Digital Library of India (NDLI) Expansion 

As of April 2022, NDLI offers 125 million digital resources and serves 94 million registered users, with search support 

in 14 widely used Indian languages. The KEDLD (Knowledge Engineering in Digital Library Design) symposia 

(2022) highlight AI/ML innovations in digital library services, demonstrating the continuation of trends that emerged 

in the late 2010s. 

11.3 AI-Powered Accessibility Initiatives 

IIIT-Hyderabad's Drishti Library, developed under the Bhashini mission, uses AI to convert higher-education 

textbooks into Braille and audiobooks for visually impaired learners. This represents the maturation of accessibility-

focused AI applications that had early precursors in the 2000–2020 period. 

11.4 Indigenous AI Model Development 

IIT Bombay's contributions to AIKosha (16 datasets, including 30 digitized ancient textbooks spanning 218,000 

sentences, 1.5 million words) and the BharatGen consortium (developing sovereign AI models for India, trained from 

scratch on Indian datasets with support from IIT Kanpur, IIT Madras, IIIT Hyderabad, and other institutions) 

demonstrate the evolution toward culturally and linguistically relevant AI. 

11.5 Continuity with 2000–2020 Foundations 

These post-2020 developments build directly on the foundational work of 2000–2020: the digitization and automation 

of library collections, the establishment of networking infrastructure, the development of professional capacity, and 

the policy frameworks that enabled technology adoption in Indian academic libraries. 

 

12. History 

12.1 Pre-Automation Era (Pre-1990s) 

Before the arrival of automation, cataloging in Indian libraries was a labor-intensive, manual process. Librarians 

engaged in hand-indexing and the creation of extensive card catalogs. The primary goal of early cataloging was to 
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digitize and streamline these processes—transitioning from physical card catalogs to digital databases to facilitate 

faster and more accurate retrieval of information. 

Challenges: 

1. Hand-indexing required painstaking entry creation for each item 

2. Manual processes were time-consuming and susceptible to human error 

3. Physical card catalogs made updates and revisions cumbersome 

12.2 Early Automation Era (1990s) 

The narrative evolved with the advent of automation in libraries during the 1990s. This segment witnessed the initial 

attempts to streamline manual processes, specifically in cataloguing and information retrieval. Standalone computers 

began appearing in libraries, primarily for word processing, basic database management, and CD-ROM-based 

information retrieval. 

Key developments: 

1. Introduction of standalone computers for library tasks 

2. CD-ROM databases (ERIC, MEDLINE) for information retrieval 

3. Barcode-based circulation systems (limited adoption) 

12.3 Digitization and Networking (2000–2010) 

Year Initiative/Development Significance 

2000–2002 
Growth of internet connectivity in 

universities 
UGC funding for campus networks 

2003 UGC-Infonet Digital Library Consortium 
Access to e-journals, databases; consortia 

purchasing 

2005 National Knowledge Commission (NKC) 
Recommended digital libraries and 

knowledge networks 

2005 INFLIBNET Center established 
Autonomous body for library automation 

and networking 
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Year Initiative/Development Significance 

2007 SOUL 2.0 release Indigenous library management software 

2008 
National Mission on Education through ICT 

(NMEICT) 
Technology mandate for higher education 

2009 Shodhganga established National ETD repository 

2009 
National Knowledge Network (NKN) 

initiated 

High-speed network connecting academic 

institutions 

12.4 Intelligent Systems (2011–2020) 

Year Initiative/Development Significance 

2011–2013 RFID adoption in major universities 
Automated circulation, inventory 

management 

2012 UGC-Infonet Phase II Enhanced digital resource access 

2013–2015 Expert system pilots for reference AI for reference assistance (limited) 

2015 
National Digital Library of India 

(NDLI) pilot 

Comprehensive virtual repository; 

federated search 

2015–2017 
Discovery platforms (EDS, Primo) 

adoption 

Enhanced OPAC with relevance 

ranking 

2016 

University Grants Commission 

(UGC) regulations for library 

automation 

Mandates for automation and 

digitization 

2017–2018 Early ML experimentation 
Automated metadata extraction; 

usage analytics 
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Year Initiative/Development Significance 

2018–2020 AI-powered chatbot pilots Virtual reference assistants 

12.5 Post-2020 Transition (for context) 

While beyond the study period, the post-2020 era (including the IndiaAI Mission launched March 2022, AIKosha 

datasets platform, BharatGen sovereign AI models, and Drishti Library accessibility initiative) builds directly on the 

foundations established during 2000–2020. 

 

13. Discussion 

13.1 Evolution of AI Applications: Phase-by-Phase Analysis 

Phase 1 (2000–2008): Digitization and Early Automation 

The primary focus during this period was the transition from manual to automated library operations. The introduction 

of automation aimed to digitize cataloging processes, converting manual entries into digital records. This transition 

from physical card catalogs to digital databases facilitated faster and more accurate retrieval of information. Librarians 

could now manage, update, and search catalog entries with greater ease. The digital transformation allowed for rapid 

updates, improved accuracy, and enhanced accessibility. 

Integrated Library Systems (ILS) Adoption: 

1. LibSys (by LibSys Corporation, 1984-founded) and SOUL (Software for University Libraries, developed by 

INFLIBNET) dominated the proprietary ILS market 

2. Koha (open source) and Greenstone (digital library software) gained adoption, particularly among 

institutions with limited budgets 

3. ILS adoption addressed the challenges of hand-indexing and physical card catalog maintenance 

UGC-Infonet Digital Library Consortium (2003) : 

1. Provided subscribing universities with access to electronic journals and databases from major publishers 

(Elsevier, Springer, Wiley, Taylor & Francis, etc.) 

2. Accelerated the shift from print to digital collections 

3. Necessitated OPACs (Online Public Access Catalogs) capable of integrated search 

Phase 2 (2009–2015): Intelligent Systems and User-Centric Services 

This period witnessed the emergence of user-centric intelligent services. 
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RFID Technology Adoption: 

1. RFID-enabled self-checkout kiosks, automated sorting, and inventory management 

2. Leading adopters included Delhi University, IITs, and select central universities 

3. RFID represented a significant advance over barcode systems for circulation efficiency 

Expert Systems for Reference Services: 

1. Pilot implementations at leading LIS departments (DLIS, University of Delhi; DRTC, Bangalore) 

2. Rule-based systems encoded reference librarian expertise for answering routine queries 

3. Limitations in knowledge base coverage and natural language understanding constrained widespread 

adoption 

Digital Repositories (DSpace, EPrints, Shodhganga) : 

1. Shodhganga (2009) established a national-level ETD repository 

2. DSpace became the platform of choice for institutional repositories 

3. Basic search interfaces; early experimentation with metadata extraction 

Phase 3 (2016–2020): Machine Learning and Predictive Analytics 

The late 2010s saw the emergence of ML applications for library analytics. 

Automated Metadata Extraction: 

1. Tools for extracting metadata from PDF documents (author, title, references) 

2. Limited adoption; primarily experimental at IITs 

Usage Analytics and Predictive Collection Development: 

1. Analyzing circulation patterns to inform acquisition decisions 

2. Predictive weeding of underutilized resources 

3. Implementation at select institutions (IIT Bombay, IIT Kharagpur) 

AI-Powered Chatbots (Pilot) : 

1. Early implementations of virtual reference assistants 

2. Rule-based and limited NLP capabilities 

3. Platforms: Dialogflow, IBM Watson (limited adoption) 
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13.2 Technology Adoption Lag and Diffusion Patterns 

Consistent with Hypothesis H5, Indian academic libraries experienced a technology adoption lag of 3–5 years 

compared to Western counterparts: 

Technology 
First major US/UK 

adoption 

First major Indian 

adoption 

Approximate 

lag 

Integrated Library Systems 

(ILS) 
Late 1980s–early 1990s Early–mid 2000s 8–12 years 

RFID in libraries Early 2000s Late 2000s–early 2010s 5–8 years 

Expert systems for reference Mid-1990s Mid-2000s 8–10 years 

Digital repositories Early 2000s Mid–late 2000s 3–5 years 

ML for collection analytics 2014–2015 2018–2020 3–5 years 

Explanatory factors: 

1. Delayed technology diffusion from Western countries to India (a general phenomenon) 

2. Limited funding for experimental AI projects in Indian academic libraries 

3. Need for localization to Indian languages (not a factor for Western libraries) 

4. Lower priority of AI relative to basic infrastructure (e.g., internet connectivity, digitization) 

13.3 The Digital Divide: Institutional Tier Analysis 

Consistent with Hypothesis H2, significant institutional variation persisted throughout 2000–2020: 

Tier 1: Elite Institutions (IITs, IIMs, central universities) 

1. Advanced ILS with integrated OPAC, federated search 

2. RFID implementation (from late 2000s) 

3. Digital repositories (DSpace, EPrints) with metadata extraction pilots 

4. Experimentation with expert systems and ML analytics 

5. Dedicated systems librarians and automation staff 
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Tier 2: State Universities 

1. Basic ILS adoption (SOUL or Koha prevalent) 

2. OPAC with limited features 

3. Barcode-based circulation (RFID limited) 

4. Digital repository presence (often Shodhganga-only, not independent IR) 

5. Limited AI/ML experimentation 

Tier 3: Resource-Constrained Colleges 

1. Minimal or no ILS (manual registers for circulation) 

2. No OPAC; collections not discoverable online 

3. No digital repository 

4. AI/ML adoption largely absent 

13.4 Enabling Infrastructure and Policy Support 

National initiatives played a catalytic role in accelerating technology adoption: 

UGC-Infonet (2003) : Provided access to e-journals, creating demand for digital resource management. 

NMEICT (2008) : Mandated technology adoption in higher education, providing justification for library automation 

funding. 

NKN (2009) : High-speed connectivity enabled digital library services. 

NDLI Pilot (2015) : Federated search architecture demonstrated possibilities for intelligent resource discovery. 

KEDLD Symposium (2022) : Showcasing AI/ML innovations, representing the maturation of trends from the late 

2010s. 

13.5 Language and Localization Challenges 

The linguistic diversity of India (22 scheduled languages) posed unique challenges for AI applications developed 

during 2000–2020. Most ILS and digital library platforms were designed for English-language cataloguing and search. 

While post-2020 initiatives like Bhashini and Drishti Library address these challenges, during 2000–2020, language 

remained a significant barrier to AI adoption for many institutions. 

13.6 Professional Capacity and Training 

The AI skills gap among library professionals was a persistent challenge throughout 2000–2020. The LIS curriculum 

in Indian universities was slow to incorporate AI and ML content; continuing education opportunities were limited; 

and libraries often competed unfavorably with the private sector for AI talent. 
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13.7 Successes and Achievements 

Despite challenges, the period 2000–2020 witnessed significant achievements: 

1. Widespread ILS adoption across university and college libraries—addressing the manual cataloging 

challenge 

2. Establishment of Shodhganga as a national ETD repository 

3. NDLI pilot demonstrating federated search at national scale 

4. RFID adoption at leading institutions, improving circulation efficiency 

5. Building of professional capacity for library automation (INFLIBNET training programs) 

6. Growth of open source library systems (Koha, DSpace, EPrints), reducing vendor lock-in 

13.8 Limitations and Unrealized Potential 

Despite these successes, the full potential of AI remained unrealized during 2000–2020: 

1. Expert systems for reference services failed to achieve widespread adoption 

2. Machine learning for collection analytics remained experimental 

3. AI-powered discovery was limited compared to commercial search engines 

4. The digital divide persisted and, in some respects, widened 

5. AI applications for Indian languages remained underdeveloped 

These limitations set the stage for the post-2020 AI transformation. 

 

14. Results (Anticipated / Synthesized Findings) 

14.1 Phase-Wise AI Adoption Summary 

Phase Period 
Primary AI/Intelligent 

Technologies 
Adoption Scale Key Achievements 

Phase 

1 

2000–

2008 

ILS/LMS (LibSys, SOUL, 

Koha), barcode systems, 

OPAC, CD-ROM databases, 

UGC-Infonet 

Widespread 

(universities); 

moderate (colleges) 

Transition from manual 

cataloging; digital resource 

consortia; Indigenous ILS 

development 
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Phase Period 
Primary AI/Intelligent 

Technologies 
Adoption Scale Key Achievements 

Phase 

2 

2009–

2015 

RFID, expert systems (pilot), 

NLP search features, 

DSpace/EPrints repositories, 

Shodhganga, NKN 

Moderate (RFID at 

leading institutions); 

limited (expert 

systems) 

National ETD repository; 

RFID-enabled circulation; 

Digital repository adoption 

Phase 

3 

2016–

2020 

ML experimentation, 

automated metadata 

extraction, usage analytics, AI 

chatbot pilots, discovery 

platforms, NDLI pilot 

Limited 

(experimental) 

NDLI federated search; 

ML analytics pilots; 

Foundation for post-2020 

AI 

14.2 Institutional Tier Comparison 

Dimension 
Tier 1 (Elite: IITs, central 

univ.) 

Tier 2 (State 

universities) 

Tier 3 (Resource-

constrained colleges) 

ILS adoption 
Universal (advanced 

features) 

Widespread (basic 

features) 

Partial (often minimal or 

none) 

RFID adoption 
Moderate–high (from late 

2000s) 
Low–moderate Very low 

Digital repository 
Universal (DSpace/EPrints 

+ Shodhganga) 

Moderate (often 

Shodhganga-only) 
Very low 

AI/ML 

experimentation 
Limited (pilot projects) Minimal None 

Dedicated 

automation staff 
Yes (systems librarians) 

Sometimes (shared IT 

staff) 
Rarely 
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14.3 Technology Adoption Timeline Summary 

Technology 
Early Adopters (Tier 

1) 

Mainstream Adoption (Tier 

1–2) 

Widespread (Tier 2–

3) 

ILS/LMS 1998–2002 2002–2008 2008–2015+ 

OPAC with basic 

search 
2000–2004 2004–2010 2010–2018+ 

CD-ROM databases 1995–2000 2000–2005 (Phased out by 2010s) 

UGC-Infonet access 2003–2005 2005–2010 2010–2015+ 

Digital repositories 2005–2008 2008–2012 2012–2018+ 

RFID 2008–2012 2012–2018 (Limited; post-2020) 

Expert systems (pilot) 2010–2015 (Never widespread) (None) 

Discovery platforms 2015–2018 2018–2020 (Post-2020) 

ML/AI analytics 

(pilot) 
2017–2020 (Post-2020) (Post-2020) 

 

14.4 SWOT Analysis Summary (2000–2020) 

Strengths Weaknesses 

Growing digitization of library collections Persistent digital divide across institutional tiers 

National policy support (UGC-Infonet, NMEICT, 

NDLI) 
Professional development gaps in AI/ML 

Indigenous ILS development (SOUL, LibSys) Infrastructure limitations (bandwidth, hardware) 

Open source adoption (Koha, DSpace, EPrints) Language barriers for AI applications 
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Strengths Weaknesses 

Early adopter institutions (IITs, IIMs) as models Financial constraints for non-elite institutions 

INFLIBNET's role in capacity building Absence of standardized AI ethics frameworks 

Opportunities Threats 

Emerging ML/NLP techniques (2015–2020) Rapid technological change (obsolescence risk) 

Cloud computing reducing infrastructure costs Proprietary system lock-in (vendor dependency) 

Open source AI tools (TensorFlow, spaCy, 

NLTK) 
Data privacy and security concerns 

NDLI platform enabling national-scale AI 

experimentation 
Algorithmic bias in AI recommendations 

Government digital initiatives (Digital India, NEP 

2020) 
Brain drain of AI talent to private sector 

 

14.5 Key Findings Summary 

1. Phase 1 (2000–2008) focus was operational efficiency, not user-facing intelligence. The transition from 

manual to automated cataloging was the primary achievement. 

2. RFID was the most successful "intelligent" technology (adopted at leading institutions) during Phase 2, 

improving circulation efficiency. 

3. Expert systems failed to achieve widespread adoption due to limitations in knowledge base coverage and 

natural language understanding. 

4. The digital divide persisted throughout 2000–2020, with Tier 1 institutions consistently ahead of Tiers 2 

and 3. 

5. National initiatives (UGC-Infonet, NMEICT, Shodhganga, NDLI) played a catalytic role, providing 

infrastructure and policy support that individual institutions could not independently mobilize. 
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6. Open source systems enabled AI adoption for resource-constrained institutions (Koha, DSpace, 

EPrints). 

7. Language remained a barrier for AI applications, as most systems were English-centric. 

8. AI for accessibility (e.g., for visually impaired learners) emerged as a promising direction (post-2015, 

culminating in post-2020 Drishti Library). 

9. Machine learning adoption was limited to pilot projects and experimental applications, with large-scale 

deployment awaiting post-2020 advances. 

10. The period 2000–2020 laid essential foundations—digitized collections, networked infrastructure, 

professional capacity, policy frameworks—for the post-2020 AI transformation (including IndiaAI Mission, 

AIKosha, and NDLI expansion). 

 

15. Conclusion 

The period 2000–2020 represents a foundational era for AI utilization in libraries of India's higher education system. 

During these two decades, Indian academic libraries transitioned from manual card catalog systems—characterized 

by hand-indexing, physical records, and labor-intensive processes—to digitized, automated, and increasingly 

intelligent systems. This transformation was enabled by the convergence of technological advances (falling hardware 

costs, internet expansion, open source software), policy initiatives (UGC-Infonet, NMEICT, NKN, NDLI), and 

institutional leadership (pioneering efforts at IITs, IIMs, and central universities). 

 

Key conclusions: 

1. The evolution of AI in Indian academic libraries followed a three-phase trajectory: Phase 1 (2000–

2008) focused on automation of core operations (ILS, OPAC, cataloguing); Phase 2 (2009–2015) introduced 

intelligent user services (RFID, expert systems, digital repositories); Phase 3 (2016–2020) witnessed early 

machine learning applications (automated metadata, usage analytics, AI chatbots). 

2. Cataloguing automation was the primary entry point for AI-like technologies. The transition from manual 

card catalogs to digital databases solved the immediate challenge of managing growing collections 

efficiently, freeing librarians from labor-intensive manual processing. 

3. National initiatives served as critical catalysts. UGC-Infonet (2003) provided digital resource access; 

NMEICT (2008) mandated technology adoption; Shodhganga (2009) created a national ETD repository; 

NDLI (2015) demonstrated federated search at scale. Without these interventions, AI adoption would have 

been significantly slower. 

4. The digital divide persisted throughout 2000–2020, with elite institutions (Tier 1) consistently ahead of 

state universities (Tier 2) and resource-constrained colleges (Tier 3) in AI adoption. This divide reflected 

differential access to funding, technical expertise, and institutional leadership. 
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5. Expert systems and advanced AI applications failed to achieve widespread adoption during this period. 

Limitations in natural language processing, knowledge base coverage, and the absence of large Indian-

language datasets constrained their effectiveness. 

6. Open source systems played a crucial enabling role. Koha (ILS), DSpace/EPrints (repositories), and 

Greenstone (digital libraries) provided AI-capable platforms at zero licensing cost, enabling resource-

constrained institutions to participate in automation. 

7. The period 2000–2020 laid essential foundations for the post-2020 AI transformation. Digitized 

collections, networked infrastructure, professional capacity, policy frameworks, and early experimentation 

provided the base upon which IndiaAI Mission, AIKosha, NDLI expansion, and indigenous AI models were 

built. 

Final assessment: 

The utilization of AI in Indian academic libraries during 2000–2020 represents a story of significant achievement 

tempered by persistent challenges. The automation of core library operations transformed efficiency and accessibility; 

national initiatives accelerated adoption beyond what individual institutions could achieve; open source software 

democratized access; and the foundations for post-2020 AI were securely laid. 

Yet the full promise of AI—intelligent reference services, personalized recommendations, automated knowledge 

discovery, predictive analytics for collection management—remained largely unrealized during this period. These 

limitations were not failures of Indian librarianship but rather reflections of the state of AI technology, infrastructure 

constraints, and the need for localization to Indian languages and contexts. 

As India enters its AI decade (2020s–2030s), with national missions, dedicated funding, and maturing technologies, 

the lessons of 2000–2020—both successes and challenges—provide essential guidance. The foundation has been laid; 

the unfinished work of building intelligent, accessible, equitable, and context-sensitive AI-powered libraries for India's 

higher education system continues. 

 

16. Suggestions and Recommendations 

16.1 For Library Professionals and Administrators 

1. Document institutional history: Libraries that implemented AI technologies during 2000–2020 should 

document their experiences (successes, failures, lessons) for the benefit of the professional community. These 

historical records are valuable for training and planning. 

2. Build on open source foundations: Institutions that adopted open source systems (Koha, DSpace, EPrints) 

during 2000–2020 are well-positioned for post-2020 AI integration, as these platforms offer extensibility 

without vendor lock-in. 

3. Address language barriers: Develop expertise in Indian-language AI tools (OCR, NLP, TTS) emerging 

from Bhashini and other national initiatives. Language localization will be a key differentiator for post-2020 

AI success. 
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4. Leverage national infrastructure: Engage with NDLI, AIKosha, and IndiaAI Mission resources. Do not 

attempt to develop AI capabilities in isolation. 

5. Invest in AI literacy: Professional development in AI/ML for library staff must be prioritized. LIS education 

and continuing education programs should incorporate AI competencies. 

16.2 For LIS Educators 

1. Revise LIS curriculum: Incorporate AI and ML content into LIS programs, including: 

A. undamentals of AI/ML (supervised/unsupervised learning, NLP) 

B. Applications in libraries (recommender systems, automated metadata, chatbots) 

C. Ethical considerations (bias, privacy, transparency) 

D. Indian language AI tools 

2. Develop continuing education programs: Offer certificate programs, workshops, and online courses for 

practicing librarians on AI in libraries. 

3. Foster research collaborations: Partner with computer science departments on AI-for-libraries research 

projects. 

16.3 For Policymakers 

1. Build on successful national initiatives: UGC-Infonet, NMEICT, and NDLI demonstrated the catalytic 

effect of national interventions. Expand these models for AI. 

2. Address the digital divide: Targeted funding and technical assistance for Tier 2 and Tier 3 institutions are 

essential to prevent the AI divide from widening further. 

3. Support Indian-language AI: Continue and expand Bhashini-style initiatives to ensure that AI library tools 

serve all Indian languages, not just English. 

4. Establish AI ethics guidelines for libraries: Develop frameworks addressing data privacy, algorithmic 

transparency, and bias mitigation specific to library contexts. 

5. Mandate interoperability standards: Ensure that AI applications can integrate with existing ILS and digital 

library platforms through open APIs and standards. 

16.4 For Researchers 

1. Address documentation gaps: Conduct empirical research on AI adoption in state universities and resource-

constrained colleges—institutions under-represented in the literature. 

2. Document failed implementations: Studies of AI projects that did not succeed are as valuable as success 

stories for understanding barriers and risks. 
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3. Develop Indian-language AI evaluation frameworks: Create benchmarks for evaluating AI library tools 

in Indian languages. 

4. Track AI adoption over time: Longitudinal studies tracking AI adoption across institutional tiers would 

provide evidence for policy evaluation. 

5. Preserve oral histories: Interview librarians who led automation efforts during 2000–2020 to capture tacit 

knowledge not documented in published literature. 

 

17. Future Scope 

1. Post-2020 AI transformation analysis: Building on the 2000–2020 foundation established in this study, 

future research should analyze the post-2020 AI transformation of Indian academic libraries—including 

IndiaAI Mission, AIKosha datasets, NDLI expansion, BharatGen sovereign AI models, and Drishti Library 

accessibility initiative. 

2. Comparative international analysis: Systematic comparison of AI adoption trajectories in India, China, 

Brazil, South Africa, and other emerging economies to identify shared challenges and context-specific 

solutions. 

3. Impact assessment of AI on library outcomes: Empirical research measuring the impact of AI adoption on 

user satisfaction, research productivity, collection utilization, and operational efficiency. 

4. Professional AI competencies framework: Development of a competency framework for AI-skilled 

librarians in the Indian context. 

5. Ethical AI in Indian libraries: Research on algorithmic bias, data privacy, and intellectual property in AI-

powered library services specific to Indian legal and cultural contexts. 

6. AI for Indian-language libraries: Development and evaluation of AI tools for cataloguing, discovery, and 

reference services in Hindi, Tamil, Bengali, Marathi, Telugu, and other scheduled languages. 

7. Economic analysis of AI adoption: Cost-benefit analysis of AI investments in Indian academic libraries 

across institutional tiers. 

8. User acceptance of AI library services: Research on student and faculty attitudes toward AI-powered 

library services (chatbots, automated recommendations, etc.). 

9. Archival preservation of AI history: Systematic documentation of early AI implementations in Indian 

libraries through oral histories, archival collections, and institutional memory projects. 

10. Integration of AI with NEP 2020 implementation: Research on how AI-powered libraries can support the 

National Education Policy 2020's goals (multidisciplinary education, flexible learning pathways, increased 

enrollment, technology integration). 
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