International Journal of Management Studies ISSN(Print) 2249-0302 ISSN (Online)2231-2528
http://www.researchersworld.com/ijms/

DOI:10.18843/ijms/v7si/05
DOI URL :http://dx.doi.org/10.18843/ijms/v7si/05

Impact of Technology on Library Services: A Literature Review

Dr. Shankar Kadam
Librarian
KBH Law College, LVH Marg, Malegaon Camp, Nashik 423105

ABSTRACT

Purpose: This review explores how recent technological innovations have transformed library services, with a
focus on developments. It aims to provide a comprehensive understanding of how emerging tools and systems are
reshaping library operations, staff roles, and user experiences. Methodology: The study synthesizes findings from
scholarly research, professional literature, and sector reports published during 2018 - 22. The review emphasizes
key technological domains such as automation, cloud-based solutions, RFID-enabled self-service, linked data,
discovery platforms, artificial intelligence (A1) applications, digital scholarship infrastructures, and remote access
services. Findings: Evidence indicates that technology has significantly redefined library workflows and service
delivery. Automation and cloud computing streamline management tasks, RFID and self-service technologies
enhance efficiency, linked data and discovery tools improve resource visibility, and Al/chat-bots provide new
dimensions of user support. Libraries are also expanding digital scholarship infrastructures and remote services to
meet evolving user expectations. However, persistent challenges remain, including concerns about privacy,
sustainability, equitable access, staffing skills, and digital preservation. Implications: The findings suggest that
libraries must adapt strategically by investing in professional development, fostering technological innovation, and
addressing ethical and access-related challenges. These insights are crucial for guiding policy decisions, service
design, and long-term sustainability planning. Originality: This review contributes by consolidating recent
scholarship and practice-based evidence to illustrate not only the technological shifts but also their broader
implications for the profession. By situating developments within the larger trajectory of library transformation,
the study highlights both opportunities and critical challenges that define the future of library services.

Keywords: Library Technology, Digital Transformation, Artificial Intelligence in Libraries, Library Services
Innovation, Digital Preservation, RFID, Cloud Computing.

INTRODUCTION:

The rapid advancement of digital technologies has significantly transformed the landscape of library services across
the globe. Libraries are no longer confined to physical spaces; instead, they have evolved into hybrid and digital
service hubs that provide access to knowledge resources through information and communication technologies
(ICTs). The integration of cloud computing, artificial intelligence (Al), big data analytics, and digital repositories
has reshaped how users access, search, and interact with information, (Kaur, P. & Mahajan, P., 2019); (Rafig, M.,
Warraich, N. F., & Igbal, M., 2021). Moreover, the COVID-19 pandemic accelerated the adoption of technology in
libraries, emphasizing the importance of digital infrastructures to support remote access, online learning, and
research continuity, (Sharma, N. & Sharma, S., 2021); (Johnson, I. M., Singh, R., & Sharma, M., 2020).

Libraries occupy a paradoxical space, guardians of enduring cultural and scholarly records, and early adopters of
technologies that change how information is created, discovered, and used. From integrated library systems (ILS)
and electronic resource management to mobile discovery, RFID-enabled self-service, cloud-hosted library
platforms, and nascent artificial intelligence tools, technologies introduced since 2018 have accelerated
transformations that began decades ecarlier, (OCLC. 20, 2020), (Breeding, M., 2021). The COVID-19 pandemic
(2020 onward) intensified the need for digital services and highlighted both opportunities and disparities in library
technology adoption, (OCLC. 21, 2021). This review synthesizes literature to map major technological impacts on
library services, identify persistent challenges, and suggest directions for research and practice.
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Methodology:

This review draws on a purposeful selection of empirical studies, professional surveys, organizational
reports, and peer-reviewed articles published. Sources include sector reports (e.g., OCLC annual updates;
Marshall Breeding’s library systems analyses), technology and automation studies (RFID, self-service),
surveys of public and academic libraries (PLA/ALA reports), and focused studies on linked data, cloud
computing, and digital scholarship infrastructure. I synthesized findings thematically to present a current
picture of technological impacts and to surface consistent findings, divergent results, and research gaps.

Automation, Self-service, and RFID:

Automation remains a central technology driver in libraries. Self-service circulation (self-checkout kiosks,
automated returns), automated sorting, and RFID have become widespread across public and academic libraries
seeking efficiency and extended service hours, (Breeding, M., 2021); (PLA, 2021). Empirical studies report that
RFID systems improve circulation throughput, reduce staff time spent on routine transactions, and enhance
inventory accuracy, (IJISS, 2019). For example, field studies in national and regional contexts found measurable
declines in checkout queues and more efficient re-shelving when RFID and automated sorting were used, (IJISS,
2019). However, implementation studies also emphasize costs (hardware, tags, integration), training needs, and
security/privacy tradeoffs, RFID systems must be configured to protect patron privacy and to integrate with
existing ILS and discovery layers, (ResearchGate, 2022); (IJISS, 2019). Moreover, automation can shift staff work
toward higher-value tasks (reference, instruction, community - outreach) but may reduce routine frontline roles,
raising human resources considerations, (Breeding, M., 2021).

Cloud Computing and Library Systems:

Cloud adoption accelerated in the late 2010s and early 2020s as vendors and consortia offered cloud-native library
services (discovery, ILS, institutional repository hosting), (Tella, A. & Olaniyan, F. O., 2020). The 2021 Library
Systems Report and vendor surveys document steady movement from locally hosted ILS installations to cloud-
hosted platforms, offering scalability, reduced local IT burden, and faster deployment of new features, (Breeding,
M., 2021). Similarly, public library technology surveys after 2020 found that libraries used cloud services to
maintain continuity of service during pandemic disruptions, (PLA, 2021).

Advantages cited include resilience (remote access, disaster recovery), predictable operational costs via
subscription models, and easier cross-institutional collaboration (shared platforms). Risks and challenges include
vendor lock-in, data sovereignty and privacy issues, integration complexity, and the need for reliable broadband, a
particular concern for smaller or rural libraries with limited connectivity, (Breeding, M., 2021); (OCLC. 20, 2020).
Several case reports recommend careful contractual arrangements and governance frameworks to ensure data
portability and service continuity, (OCLC. 20, 2020).

Linked Data, Discovery Layers, and Metadata Innovation:

Advances in discovery systems and linked data principles have changed how libraries expose and make their
collections discoverable on the Web. Linked data initiatives, including experiments for archives and special
collections, aim to transform MARC and siloed metadata into web-friendly, interoperable formats that enable richer
discovery and machine actions, (OCLC. 20, 2020). Reports from archives and special collections projects illustrate
benefits in interoperability and new discovery pathways, but also point to substantial migration efforts, skills gaps,
and the need to harmonize vocabularies, (OCLC. 20, 2020).

Integrated discovery layers and unified search systems (which combine local catalogs, institutional repositories, and
licensed resources) became more sophisticated during this period, offering single-search interfaces and relevance
ranking informed by usage patterns, (Breeding, M., 2021). The success of these systems depends on improved
metadata quality, reliable APIs from content providers, and local capacity to configure and tune discovery
relevancy, (Akbaritabar, A. & Stahlschmidt, S., 2019); (Breeding, M., 2021). The literature notes that metadata
enrichment (semantic linking, authority control) yields better user experiences and supports downstream analytics
and recommender services, (OCLC. 20, 2020).

Artificial Intelligence, Chat-bots, and Machine Learning:

During last some years, libraries increasingly experimented with Al and machine learning to support discovery,
virtual reference, and back-office processes. Chat-bots and virtual assistants were deployed to answer routine
reference questions, surface FAQ content, and triage patron needs outside staffed hours, like community reports
summarized in ALA/PLA survey data, (PLA, 2021). Early machine learning applications included classification,
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clustering of digital collections, and automated subject tagging to improve findability, (Breeding, M., 2021).

The literature on Al in libraries during 2018 - 22 emphasizes opportunity and caution. Studies and reports show that
Al can augment services by handling repetitive queries and supporting large-scale text-and-data mining (TDM) of
digitized collections, but also raise ethical concerns about bias, transparency, and accountability in algorithmic
decision making, professional commentaries and surveys, (OCLC. 21, 2021). Importantly, deployment requires
staff skills in data curation, model evaluation, and privacy management, areas where libraries invested in training
but often felt under-resourced, (Breeding, M., 2021); (PLA, 2021).

Digital Scholarship, Repositories, and Research Data Services:

Academic libraries expanded services for digital scholarship, offering repository hosting, research data
management (RDM), and support for open scholarship workflows, (OCLC. 20, 2020); (Wheeler, T. R., 2022).
Libraries acted as partners in scholarly communication by providing deposit services for preprints and data,
supporting open access mandates, and enabling researcher dashboards for impact and compliance tracking, (OCLC.
20, 2020).

Literature indicates that investing in digital scholarship platforms enhances institutional research visibility and
supports graduate training in data and digital methods. Yet, sustained investment is necessary: staffing for data
librarianship, infrastructure for large datasets, and preservation solutions for long-term curation remain resource
intensive, (OCLC. 20, 2020); (Wheeler, T. R., 2022).

Patron Services: Remote Access, Digital Literacy, and Programming:

The COVID-19 pandemic underscored libraries’ role in providing remote access to resources and digital literacy
services. Surveys after 2020 show substantial growth in virtual programming (webinars, virtual story-times),
curbside and contactless services, and demand for one-to-one technology assistance, (OCLC. 21, 2021); (PLA,
2021). Libraries broadened digital skills training to bridge gaps in information and media literacy among patrons,
with many reporting increased online engagement metrics, (Khan, A. & Bhatti, R., 2019); (Patel, J. & Desai, P.,
2020).

However, the pandemic also spotlighted the digital divide: patrons lacking devices, home broadband, or digital
skills risked losing access to essential services. Libraries mitigated this via device lending, Wi-Fi hotspots, and
outreach but also raised policy questions about sustainable funding and partnerships to close connectivity gaps,
(OCLC. 21, 2021).

Preservation, Digital Curation, and Archiving:

Technologies for preservation, LOCKSS/CLOCKSS, cloud backups, and institutional preservation policies,
became more widely discussed as libraries digitized more collections and accepted born-digital records. Archival
linked data projects also introduced new metadata challenges for preservation workflows, (OCLC. 20, 2020). The
literature highlights that preservation is not purely technical: it requires institutional commitment, legal clarity
(copyright and access restrictions), and long-term financing to maintain authenticity and accessibility for future
users, (OCLC. 20, 2020).

Challenges: Privacy, Ethics, Skills, and Equity:
The literature consistently raises four cross-cutting challenges:

1. Privacy and data governance: Increased use of analytics, cloud platforms, and vendor services raises
concerns about patron privacy, data ownership, and surveillance, (OCLC. 20, 2020), (Breeding, M., 2021).
Libraries must craft policies balancing service personalization and privacy protection.

2. Staff skills and workforce change: Technology requires new competencies (data librarianship, systems
integration, user experience design). Studies report that libraries must invest in continuous professional
development and reconsider staffing models to accommodate technology-driven roles, (PLA, 2021).

3. Sustainability and funding: Long-term financing for subscriptions, cloud services, and preservation
infrastructure is a persistent barrier. Smaller libraries in particular struggle to maintain services without
economies of scale or consortial arrangements, (OCLC. 20, 2020), (Breeding, M., 2021).

4. Digital equity: Applying technology without attention to equitable access risks widening existing
disparities. Libraries have been proactive in offering device loans and Wi-Fi, but systemic gaps remain and
require partnerships and policy solutions, (PLA, 2021); (OCLC. 21, 2021); (Sivakumar, M., 2021).
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Synthesized Evidence: What Works and What Needs Careful Management:

Evidence from surveys and case studies suggests that technology improves operational efficiency (RFID, self-
service), expands reach (cloud platforms, digital programming), and enables new forms of scholarship (repositories,
TDM). The most successful implementations combine technology with clear governance, staff training, and
attention to user needs. Conversely, projects that underinvest in metadata, training, or contractual safeguards yield
suboptimal outcomes (metadata mismatches, vendor dependencies, poor user adoption), (OCLC. 20, 2020),
(Breeding, M., 2021).

Cross-institutional collaboration (consortia, shared services) emerges repeatedly as a pragmatic strategy to reduce
costs and share expertise for small and mid-sized libraries, (Breeding, M., 2021); (OCLC. 20, 2020).

Implications for Practice and Policy:

Based on the reviewed literature, the following implications are salient:

Strategic planning: Technology adoption should flow from institutional strategic planning, prioritizing services
that align with user needs and institutional missions rather than chasing novelty, (Breeding, M., 2021).

Staff development: Investment in continuous professional development in data skills, UX, and vendor management
is critical. Libraries should redesign job descriptions and career pathways for technology-focused roles, (PLA,
2021).

Privacy and vendor governance: Contracts with cloud vendors must include clear terms on data ownership,
portability, and privacy. Libraries should adopt transparent analytics policies and minimize intrusive data
collection, (OCLC. 20, 2020).

Egquity-oriented services: Technology programs must be paired with outreach for digitally marginalized
communities (device lending, hotspots, targeted digital literacy) to avoid reinforcing inequities, (OCLC. 21, 2021);
(PLA, 2021).

Collaborative infrastructure: Consortial procurement, shared cloud platforms, and regional digital preservation
collaborations help manage costs while sustaining services, (OCLC. 20, 2020); (Breeding, M., 2021).

Research Gaps and Future Directions:
The literature review indicates several opportunities for future research:
v Comparative longitudinal studies measuring how specific technologies (e.g., RFID, Al chat-bots) affect
patron satisfaction, learning outcomes, and staffing in diverse contexts.
v Rigorous evaluations of vendor cloud platforms’ impacts on data sovereignty, costs, and interoperability.
v Research on ethical Al deployment in libraries, including bias auditing, transparency mechanisms, and
governance frameworks.
v’ Studies on scalability of preservation models for small libraries and community archives, including cost-
sharing mechanisms.

CONCLUSION:

Technology has irreversibly transformed library services, making them more dynamic, accessible, and user-centric,
(Chigbu, E. D. & Igwe, K. N., 2021); (Ezeani, C. N. & Ugwu, F. N., 2019), (Das, S. & Mishra, S., 2020). However,
to fully harness the benefits, there must be continued investment in infrastructure, capacity building, and
collaborative efforts among institutions and policymakers, (Igbal, M. & Mahmood, K., 2020); (Shukla, A., 2022).
Future directions may include greater adoption of Al, block-chain, and immersive technologies like Virtual Reality
(VR) and Augmented Reality (AR) to further enhance user experiences, (Wang, Y. & Yuan, J., 2021), (Pandita, R.,
2022).

During some last years, library technology matured from functional automation toward integrated, user-centered,
and networked services that support research, learning, and community resilience. Empirical evidence and sector
reports demonstrate clear benefits, efficiency, continuity of service in crisis, research enablement, while also
highlighting critical governance, privacy, equity, and staffing challenges. The most sustainable path forward is
deliberate: align technology with institutional mission, invest in people, build collaborative infrastructure, and place
user privacy and equity at the center of digital service design.
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