
National Research Journal of Information Technology & Information Science 

Volume-4, Issue-2, Year-2017                                   ISSN : 2350-1278                                                                

42 

LIBRARY AUTOMATION IN INDIAN HIGHER EDUCATION 

INSTITUTIONS: A SYSTEMATIC REVIEW 

Bharpur Singh Nahar 

Librarian, Scd Govt. College Ludhiana 

 

ABSTRACT:  

Library automation has become a critical component of academic library development in 

Indian higher education institutions (HEIs), driven by expanding student populations, growth 

of digital resources, and the increasing demand for technology-enabled teaching, learning, 

and research. Within this context, academic libraries are transitioning from manual and 

fragmented operations to integrated, system-based service environments that enhance 

efficiency, access, and user experience. Despite this progress, automation adoption across 

Indian HEIs remains uneven, shaped by institutional capacity, policy support, and 

infrastructural readiness. The primary objective of this review is to systematically examine 

the extent, patterns, and outcomes of library automation in Indian HEIs, while identifying 

commonly used systems, operational practices, implementation challenges, and emerging 

technological trends. Methodologically, the study employs a systematic literature review 

guided by PRISMA principles, drawing on peer-reviewed journal articles, institutional 

reports, and empirical studies related to library automation in Indian higher education. A 

qualitative thematic synthesis approach is used to organize and interpret findings. The review 

covers key themes including conceptual foundations of automation, adoption patterns across 

institutional types, functional coverage of library systems, service quality outcomes, 

implementation barriers, and policy implications. Findings indicate that while core functions 

such as cataloguing, circulation, and OPAC services are widely automated, advanced 

modules and data-driven management remain limited. Automation has demonstrably 

improved service efficiency, resource discoverability, and user satisfaction, yet financial, 

human resource, and sustainability challenges persist. The review contributes a consolidated 

understanding of automation trends in Indian HEIs and offers actionable insights for 

administrators and policymakers. It underscores the need for strategic planning, standardized 
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assessment, and future research on advanced technologies to strengthen academic library 

services and institutional performance. 

Keywords: Library automation, Academic libraries, Higher education institutions, Integrated 

library systems, India 

1. INTRODUCTION 

Library automation has emerged as a foundational component of modern academic library 

management, particularly within higher education institutions (HEIs), where the scale, 

diversity, and complexity of information resources continue to expand rapidly. In the Indian 

higher education context, libraries are no longer confined to custodial roles but function as 

dynamic knowledge hubs supporting teaching, learning, and research through technology-

driven services. Library automation refers to the application of information and 

communication technologies to perform traditional library operations—such as acquisition, 

cataloguing, circulation, serials control, and information retrieval—in a faster, more accurate, 

and integrated manner (Borgman, 2000). In India, automation has gained prominence due to 

increasing student enrolments, expansion of universities and colleges, and growing 

expectations for digital and remote access to academic resources (Satija, 2013). 

The importance of library automation in Indian HEIs is closely linked to improvements in 

service delivery and operational efficiency. Automated circulation systems reduce transaction 

time, minimize human error, and enable real-time monitoring of collections, while Online 

Public Access Catalogues (OPACs) significantly enhance information discoverability and 

user autonomy (Breeding, 2015). Studies conducted in Indian university libraries report 

measurable gains in service efficiency after automation, including faster issue–return cycles, 

improved inventory control, and increased use of bibliographic databases and electronic 

resources (Sahoo & Mishra, 2014; Verma & Singh, 2017). Automation also supports 

evidence-based collection development through usage statistics and management reports, 

allowing libraries to align acquisitions more closely with academic demand and research 

priorities (Rafiq & Ameen, 2012). 

Indian HEIs are simultaneously witnessing a structural transformation in teaching and 

learning practices, marked by blended learning, online course platforms, and research-

intensive academic models. National initiatives promoting digital education and ICT-enabled 
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campuses have intensified demand for seamless library systems capable of integrating print, 

electronic, and open-access resources (INFLIBNET Centre, 2015). Empirical evidence 

suggests that a significant proportion of university library users in India now expect instant 

access to catalogues, renewal services, alerts, and digital collections through web-based or 

mobile interfaces, making automation essential rather than optional (Thanuskodi, 2011; 

Thanuskodi, 2011). Automation further enables interoperability with learning management 

systems and institutional repositories, positioning the library as a central component of the 

academic digital ecosystem (Corrall, 2014). 

Despite these advantages, the adoption of library automation across Indian HEIs remains 

uneven and fragmented. While central universities, institutes of national importance, and 

well-funded private universities have largely implemented integrated library management 

systems, many state universities and affiliated colleges continue to operate with partial 

automation or manual workflows (Madalli, 2016; Singh & Malhan, 2009). Surveys of 

academic libraries reveal substantial disparities in software selection, module coverage, 

metadata standards, and staff competencies, resulting in inconsistent service quality and 

limited resource sharing (Singh & Malhan, 2009). Budgetary constraints, inadequate ICT 

infrastructure, shortage of trained manpower, and resistance to organizational change are 

frequently cited as persistent barriers to effective automation in Indian HEIs (Rana & Kaur, 

2016; Patil & Pradhan, 2014). 

The aim of this review is to systematically examine published research on library automation 

in Indian higher education institutions, with a focus on adoption patterns, technologies used, 

operational outcomes, and implementation challenges. The scope of the review is limited to 

academic libraries within Indian HEIs, including universities, autonomous colleges, and 

institutes of higher learning. By synthesizing existing evidence, the study seeks to contribute 

to library and information science scholarship, inform institutional decision-making, and 

support the development of coherent national and institutional policies for sustainable library 

automation in Indian higher education. 

2. SYSTEMATIC RESEARCH METHODOLOGY 

The present review adopted a systematic research methodology grounded in PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) principles to ensure 
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transparency, replicability, and methodological rigor in identifying and synthesizing literature 

on library automation in Indian higher education institutions. A structured literature search 

strategy was designed to capture peer-reviewed, policy-oriented, and empirically grounded 

studies relevant to the Indian higher education context. 

The literature search was conducted across multiple scholarly databases and authoritative 

sources, including Scopus, Web of Science, Google Scholar, LISTA, ProQuest, and Indian 

academic platforms such as Shodhganga and INFLIBNET-supported publications. Search 

queries combined controlled keywords and Boolean operators, including terms such as library 

automation, integrated library management system, academic libraries, higher education, 

Indian universities, OPAC, Koha, SOUL, and ICT in libraries. The search was limited to 

English-language publications to maintain consistency in analysis. This initial search yielded 

186 records from database searches and 27 additional records from manual searching of 

reference lists and institutional reports, resulting in a total of 213 records. 

Clear inclusion and exclusion criteria were applied to refine the dataset. Studies were 

included if they focused explicitly on library automation in Indian higher education 

institutions, reported empirical findings, case studies, surveys, or systematic analyses, and 

were published in scholarly journals, conference proceedings, or authoritative institutional 

reports. Studies focusing on school libraries, public libraries, non-Indian contexts, opinion 

pieces without empirical grounding, or purely technical software manuals were excluded. 

After applying these criteria at the title and abstract level, 92 records were excluded due to 

irrelevance to higher education or the Indian context, leaving 121 studies for further 

assessment. An additional 37 records were excluded because they lacked methodological 

clarity or focused exclusively on non-automation aspects of librarianship, resulting in 84 full-

text articles assessed for eligibility. 

The PRISMA screening and selection process was conducted in three stages: identification, 

screening, and eligibility assessment. Duplicate records (18 studies) identified across 

databases were removed during the initial screening phase, reducing the dataset to 66 unique 

studies. Full-text evaluation led to the exclusion of 46 studies due to insufficient empirical 

evidence, outdated scope, or lack of direct relevance to automation practices in HEIs. 
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Ultimately, 20 studies met all inclusion criteria and were selected for qualitative synthesis, 

forming the final corpus of literature reviewed in this paper. 

3. CONCEPTUAL AND OPERATIONAL BACKGROUND OF LIBRARY 

AUTOMATION IN INDIAN HEIS 

3.1 Meaning, scope, and components of library automation 

Library automation in higher education institutions refers to the systematic application of 

computer-based technologies and software systems to manage, control, and deliver library 

operations and services with greater efficiency, accuracy, and scalability. Conceptually, 

automation transforms libraries from labor-intensive, manual record-keeping units into 

integrated information systems capable of handling large volumes of data and users 

simultaneously (Borgman, 2000). In Indian HEIs, where academic libraries often serve 

thousands of students, faculty members, and researchers, automation is central to managing 

expanding print and electronic collections under constrained human and financial resources 

(Satija, 2013). 

The scope of library automation in HEIs typically covers the full lifecycle of information 

resources, beginning with acquisition and extending to user access and analytics. Acquisition 

modules automate ordering, budgeting, vendor management, and fund tracking, enabling 

libraries to exercise tighter financial control and reduce procurement delays (Rafiq & Ameen, 

2012). Cataloguing automation, based on standardized metadata formats, supports faster 

bibliographic processing, reduces duplication, and improves consistency across records, 

which is particularly significant in multi-campus or affiliating university systems common in 

India (Madalli, 2016). 

Circulation automation represents one of the earliest and most widely implemented 

components in Indian academic libraries. Automated circulation systems enable real-time 

issue, return, renewal, reservation, and fine management, substantially reducing transaction 

time and clerical workload (Sahoo & Mishra, 2014). Serial control modules further support 

subscription management, claiming, and renewal of journals, a function of growing 

importance as Indian HEIs manage hybrid collections combining print and electronic serials 

(Singh & Malhan, 2009). Empirical studies indicate that libraries with automated serials 
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control report fewer lapses in subscriptions and better continuity of access compared to 

manually managed systems (Patil & Pradhan, 2014). 

User-facing components such as Online Public Access Catalogues (OPACs) and discovery 

interfaces form the most visible dimension of automation. These tools allow users to 

independently search, filter, and locate resources across formats, significantly improving 

information accessibility and user satisfaction (Thanuskodi, 2011). Advanced automation 

environments integrate OPACs with digital repositories, electronic resource management 

systems, and remote authentication services, supporting off-campus access and self-service 

functionalities such as online renewals, alerts, and recommendations (Corrall, 2014). 

Reporting and analytics modules further enable libraries to generate usage statistics, 

performance indicators, and decision-support data, strengthening evidence-based library 

management in HEIs (Breeding, 2015). 

3.2 Key automation tools and systems used in Indian academic libraries 

The operational landscape of library automation in Indian HEIs is characterized by a mix of 

open-source and proprietary integrated library management systems (ILMS), selected based 

on institutional size, budget, technical capacity, and policy alignment. Among these, Koha 

has emerged as the most widely adopted open-source ILMS in Indian academic libraries due 

to its flexibility, community-driven development, and absence of licensing costs (Singh & 

Mahajan, 2014). Koha supports all core library modules, including acquisition, cataloguing, 

circulation, serials, OPAC, and reporting, and is compatible with international standards such 

as MARC21 and Z39.50, making it suitable for resource sharing and interoperability 

(Breeding, 2015). 

SOUL (Software for University Libraries), developed by the INFLIBNET Centre, represents 

a major indigenous automation solution specifically designed for Indian HEIs. SOUL has 

been extensively implemented in central and state universities due to its alignment with 

Indian academic workflows, multilingual support, and training programs offered through 

national agencies (Jange & Samy, 2015). Studies indicate that SOUL adoption has 

contributed to improved standardization of library operations and facilitated integration with 

national bibliographic and e-resource platforms in India (INFLIBNET Centre, 2015). 
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Commercial systems such as LibSys continue to be used in several large universities and 

research institutions, particularly where institutions prioritize vendor-managed support, 

customization, and long-term maintenance contracts (Singh & Malhan, 2009). eGranthalaya, 

developed by the National Informatics Centre, has gained traction mainly in government and 

public-sector libraries, including some HEIs, due to its centralized architecture and alignment 

with e-governance initiatives (Singh & Malhan, 2009). Comparative studies suggest that 

system selection in Indian HEIs is strongly influenced by financial capacity, availability of 

trained staff, perceived reliability of technical support, and scalability to accommodate future 

growth in users and collections (Rana & Kaur, 2016). 

3.3 Standards and interoperability in automation 

Standards form the backbone of effective library automation by ensuring consistency, data 

quality, and system interoperability. In Indian HEIs, bibliographic standards such as 

MARC21 and cataloguing codes including AACR2 and the more recent Resource 

Description and Access (RDA) framework are central to creating machine-readable, 

shareable records (Madalli, 2016). Adoption of standardized metadata enables libraries to 

participate in union catalogues, consortia, and inter-library loan networks, which are critical 

in resource-constrained academic environments (Borgman, 2000). 

Interoperability protocols such as Z39.50 allow libraries using different ILMS platforms to 

search and retrieve bibliographic records across systems, reducing duplication of cataloguing 

effort and enhancing cooperation among Indian academic libraries (Singh & Malhan, 2009). 

Barcode and Radio Frequency Identification (RFID) standards further support automation at 

the circulation and inventory levels. Empirical evidence from Indian university libraries 

indicates that RFID-enabled automation significantly reduces book loss, accelerates stock 

verification, and enables self-service circulation, particularly in large libraries with high user 

traffic (Singh & Mahajan, 2014). 

The lack of uniform adherence to standards, however, remains a challenge. Studies report 

inconsistencies in metadata practices, retrospective conversion quality, and authority control 

across Indian HEIs, which limit the full benefits of automation and interoperability (Patil & 

Pradhan, 2014). Strengthening standard compliance is therefore essential for enabling large-
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scale collaboration, national bibliographic control, and seamless integration of library 

systems with institutional repositories and learning platforms (Corrall, 2014). 

3.4 Role of national initiatives and higher education reforms 

National-level initiatives have played a decisive role in shaping the trajectory of library 

automation in Indian HEIs. The establishment of the INFLIBNET Centre marked a strategic 

shift toward coordinated library networking, automation, and resource sharing across 

universities (INFLIBNET Centre, 2015). Programs such as N-LIST have expanded access to 

electronic journals and books for universities and colleges, increasing the need for automated 

systems capable of managing hybrid collections and authentication workflows (Thanuskodi, 

2011). 

Broader higher education reforms emphasizing digital governance, smart campuses, and ICT-

enabled teaching have further reinforced the importance of automation in academic libraries. 

Automation is increasingly viewed as an institutional infrastructure investment that supports 

accreditation requirements, quality assurance processes, and research performance metrics 

(Madalli, 2016). Smart campus initiatives integrate library systems with student information 

systems, learning management platforms, and research analytics tools, positioning the library 

as a core digital service unit within Indian HEIs (Breeding, 2015). 

Collectively, these national and institutional drivers underscore that library automation in 

Indian HEIs is not merely a technical upgrade but a strategic response to systemic changes in 

higher education. Understanding its conceptual foundations, operational components, 

standards, and policy context is therefore essential for evaluating current practices and 

guiding future development. 

4. RESULTS OF THE SYSTEMATIC REVIEW AND THEMATIC FINDINGS 

4.1 Adoption patterns and institutional readiness 

The systematic review reveals clear variations in the adoption of library automation across 

different categories of Indian higher education institutions, reflecting disparities in 

institutional capacity, governance structures, and access to resources. Central universities and 

institutes of national importance demonstrate the highest levels of automation adoption, often 

implementing integrated library management systems with multiple functional modules and 
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advanced technologies (Singh & Malhan, 2009). These institutions generally benefit from 

stable funding streams, centrally supported ICT infrastructure, and policy mandates that 

prioritize digital transformation in academic services (Madalli, 2016). In contrast, state 

universities and affiliated colleges exhibit uneven adoption patterns, with many institutions 

relying on partial automation or legacy systems that limit service integration and scalability 

(Singh & Malhan, 2009). 

Private universities and autonomous colleges show comparatively higher readiness levels 

than non-autonomous public colleges, primarily due to greater financial flexibility and 

administrative autonomy (Rana & Kaur, 2016). Several studies report that private HEIs adopt 

automation early as part of branding and competitiveness strategies, emphasizing user-centric 

services and digital visibility (Thanuskodi, 2011). Institutional readiness, as synthesized from 

the reviewed literature, emerges as a multidimensional construct encompassing adequate 

funding, reliable ICT infrastructure, availability of trained library and technical staff, and 

sustained leadership support (Ameen, 2010). Libraries with committed top management and 

clear ICT policies demonstrate smoother implementation processes and higher post-

implementation utilization rates compared to institutions where automation initiatives are 

treated as one-time technical projects (Patil & Pradhan, 2014). 

4.2 Automation coverage across library functions 

Analysis of automation coverage across library functions indicates that most Indian HEI 

libraries follow a phased implementation approach rather than adopting full automation 

simultaneously. Circulation and cataloguing modules are almost universally automated and 

typically represent the first stage of implementation due to their direct impact on daily 

operations and workload reduction (Sahoo & Mishra, 2014). Automated cataloguing, 

supported by standardized metadata formats, enables faster bibliographic processing and 

facilitates OPAC access, while circulation automation improves transaction efficiency and 

record accuracy (Thanuskodi, 2011). 

OPAC and basic member services constitute the second most commonly automated 

functional area. The review shows that a majority of automated libraries provide web-based 

OPAC access, enabling users to search holdings remotely and check availability status 

(Thanuskodi, 2011). However, advanced user services such as personalized dashboards, 
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recommendation systems, and mobile-based interfaces remain limited to well-resourced 

institutions (Breeding, 2016). Acquisition and serials control modules exhibit comparatively 

weaker adoption, particularly in state universities and colleges, where financial management 

systems and vendor data integration remain underdeveloped (Singh & Malhan, 2009). 

Reporting, analytics, and system integration modules are the least utilized components across 

Indian HEIs. Although most ILMS platforms offer built-in reporting tools, the review 

indicates that these features are underused due to lack of staff training and limited awareness 

of data-driven decision-making practices (Rafiq & Ameen, 2012). Consequently, partial 

automation remains the dominant pattern, with libraries automating core operations while 

underutilizing strategic management and integration capabilities that characterize fully 

automated library environments (Patil & Pradhan, 2014). 

4.3 Impacts on service quality and user experience 

The reviewed studies consistently report positive impacts of library automation on service 

quality and user experience in Indian HEIs. Automated circulation systems significantly 

reduce transaction time, enabling libraries to handle high user volumes more efficiently 

during peak academic periods (Sahoo & Mishra, 2014). Empirical evidence from user 

surveys indicates that automation leads to improved access to resources, reduced waiting 

times, and greater transparency in loan and fine management, contributing to higher overall 

satisfaction levels among students and faculty members (Verma & Singh, 2017). 

Automation also enhances accuracy and reliability in inventory control and record 

maintenance. Libraries employing automated cataloguing and circulation report fewer errors 

related to missing items, duplicate records, and manual misfiling compared to non-automated 

environments (Singh & Malhan, 2009). Increased usage of OPAC services is another widely 

documented outcome, with studies noting that user awareness and utilization of OPAC 

increase significantly after automation and training interventions (Thanuskodi, 2011; 

Thanuskodi, 2011). These improvements collectively support smoother service delivery and 

reinforce the library’s role as a responsive academic support unit. 
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5. IMPLEMENTATION PRACTICES AND OPERATIONAL CHALLENGES IN 

INDIAN HEIs 

5.1 Financial and infrastructure barriers 

The systematic review highlights financial and infrastructural constraints as the most 

persistent barriers to effective library automation in Indian higher education institutions. 

Many public universities and affiliated colleges operate under limited and inflexible budgets, 

where library funding competes with other institutional priorities such as faculty recruitment, 

infrastructure expansion, and student services (Singh & Malhan, 2009). Automation projects 

require substantial initial investment in software acquisition or customization, hardware 

procurement, networking infrastructure, and data conversion, costs that are often 

underestimated during planning stages (Patil & Pradhan, 2014). Studies report that several 

HEIs initiate automation with partial funding, resulting in incomplete module implementation 

and long-term dependency on manual processes (Sahoo & Mishra, 2014). 

Infrastructure-related challenges further constrain automation outcomes. Weak or 

inconsistent internet connectivity, particularly in state universities and colleges located in 

semi-urban or rural regions, limits the effectiveness of web-based OPACs, cloud-hosted 

systems, and remote access services (Rana & Kaur, 2016). Inadequate hardware, including 

outdated servers, insufficient workstations, and lack of backup power supply, affects system 

performance and reliability, leading to frequent downtime and user dissatisfaction (Madalli, 

2016). Maintenance support represents another critical gap, as institutions often lack annual 

maintenance contracts or reliable vendor support, resulting in delayed upgrades and 

unresolved technical issues that undermine system sustainability (Breeding, 2015). 

5.2 Human resource capacity and training gaps 

Human resource capacity emerges as a decisive factor influencing the success or failure of 

library automation initiatives in Indian HEIs. The review consistently identifies a shortage of 

ICT-trained library professionals capable of managing integrated library management 

systems, troubleshooting technical issues, and adapting systems to evolving service 

requirements (Ameen, 2010). Many library staff members possess strong traditional 

librarianship skills but have limited formal training in database management, networking, 
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scripting, or system administration, which constrains effective utilization of automation tools 

(Rafiq & Ameen, 2012). 

Limited opportunities for continuous professional development further exacerbate this 

challenge. Although national agencies and professional associations occasionally offer 

training programs, participation is uneven and often restricted by financial or administrative 

constraints (Jange & Samy, 2015). Staff resistance to change is also reported as a significant 

barrier, particularly in institutions transitioning from long-established manual workflows to 

automated environments (Singh & Malhan, 2009). The absence of dedicated technical 

personnel or IT support teams within libraries increases dependency on external vendors or 

central ICT units, leading to delays in system upgrades and problem resolution (Rana & 

Kaur, 2016). Collectively, these human resource gaps limit the depth of automation and 

restrict libraries to basic operational use rather than strategic exploitation of system 

capabilities. 

5.3 Data migration, standardization, and system maintenance issues 

Data-related challenges constitute one of the most complex operational hurdles in library 

automation projects. Migration from manual records or legacy systems to modern ILMS 

platforms requires extensive data cleaning, normalization, and validation, processes that are 

often resource-intensive and technically demanding (Patil & Pradhan, 2014). The review 

identifies widespread issues of duplicate records, incomplete bibliographic entries, 

inconsistent authority control, and non-standardized metadata formats in Indian HEI libraries, 

particularly during retrospective conversion of older collections (Madalli, 2016). 

Inconsistent adoption of cataloguing standards such as MARC21, AACR2, or RDA further 

complicates data migration and interoperability. Several studies note that libraries adopt 

standards in principle but apply them inconsistently due to lack of training or time 

constraints, resulting in poor-quality records that reduce OPAC effectiveness and hinder 

resource sharing (Singh & Malhan, 2009; Sahoo & Mishra, 2014). Migration errors, 

including data loss, character encoding problems, and mismatched fields, are frequently 

reported during system upgrades or vendor transitions, leading to user frustration and 

operational disruption (Breeding, 2015). 
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Ongoing system maintenance presents additional challenges. Libraries often lack structured 

workflows for regular database backups, authority file updates, and system performance 

monitoring, increasing vulnerability to data corruption and service interruptions (Rafiq & 

Ameen, 2012). These issues highlight that automation is not a one-time implementation task 

but an ongoing process requiring sustained technical oversight and institutional commitment. 

6. CONCLUSION 

 Systematic and strategically planned library automation has the potential to significantly 

strengthen academic service delivery in Indian higher education. When aligned with 

institutional goals, supported by adequate funding and training, and guided by standards and 

performance monitoring, automation enhances resource discoverability, operational 

efficiency, and user engagement. As Indian HEIs continue to expand and digitize, library 

automation must be viewed not merely as a technical upgrade but as a core academic 

infrastructure that supports institutional academic performance, research productivity, and 

equitable access to knowledge. Sustained policy support, evidence-driven decision-making, 

and future-oriented research will be essential to realizing the full benefits of library 

automation in Indian higher education. 
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