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Abstract

The rapid advancement of technology has significantly transformed library and information services
worldwide. Libraries, once passive repositories of physical materials, are evolving into dynamic digital
hubs powered by emerging technologies such as artificial intelligence, machine learning, blockchain, and
integrated search systems. This paper explores the concept of emerging technologies in library and
information science (LIS), their applications, and their impact on service delivery. Through literature
review and qualitative analysis, the study reveals that librarians must adapt and acquire new
competencies to remain relevant in the digital age. Recommendations include continuous professional
development and strategic technology integration to enhance user experience and operational efficiency.
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Introduction

The ongoing wave of technological innovation has drastically reshaped library services and the
expectations of users. Modern libraries now leverage web technologies and digital tools to provide
enhanced, user-centered services globally. Consequently, librarians must evolve with these systems to
avoid obsolescence. The ability of librarians to stay current with emerging technologies is crucial for
sustaining effective service provision in the information science domain. Failure to adapt not only
jeopardizes the relevance of librarianship but also limits user access to contemporary research support
tools (Moruf & Dangani, 2020). This paper examines the role of emerging technologies in LIS, focusing
on practical software tools and advanced innovations such as artificial intelligence (Al), machine learning
(ML), and blockchain technology.

2. Literature Review

2.1 Concept of Emerging Technology in LIS

Emerging technology is broadly defined as innovations newly introduced to improve existing systems or
services (Rotolo et al., 2015). In the LIS context, emerging technologies are recent technological tools
recognized for their potential to enhance library service delivery (Saibakumo, 2021). Examples include
bibliographic citation management tools, instructional design platforms, copyright management software,
classroom management systems, and library automation solutions.

Businessdictionary.com defines emerging technologies as “innovations with the potential to change the
status quo” (Ganesamoorthy et al., 2022; Rajasekaran et al., 2022). This transformation is evident in
libraries’ adoption of tools like Mendeley, Blackboard, Flazarism, Moodle, and Koha, which support
research, education, digital rights management, and resource discovery.

2.2 Key Emerging Technologies and Software in LIS

2.2.1 Bibliographic Citation Management Software

Effective citation management is a crucial factor in enhancing research productivity by streamlining the
organization of references and automating the generation of citations, which significantly reduces the time
and effort researchers spend on managing bibliographic information. Among the leading tools in this
domain is Mendeley, which allows users to build personalized libraries, annotate PDF documents, and
seamlessly generate citations in various formats, thus facilitating both collaboration and efficient
referencing (Smith, 2022). Similarly, EndNote provides researchers with extensive database customization
options and integrates smoothly with popular word processing software, enabling a more efficient
manuscript preparation process by automating citation insertion and bibliography creation (Martinez-
Loépez et al., 2019). Additionally, Zotero, an open-source citation management tool, enhances research
workflows by enabling quick and effortless capture of references through its browser extensions, allowing
users to collect citation data from websites, library catalogs, and databases in real time, thereby supporting
comprehensive and organized research documentation (Sergiadis, 2019). Together, these tools represent
indispensable resources for researchers aiming to optimize their scholarly output through effective citation
management.

2.2.2 Instructional System Design Software



Instructional system design software plays a vital role in facilitating and enhancing online learning by
providing robust platforms for course management, content delivery, and interactive communication
between educators and students. One of the most widely adopted solutions is Blackboard, a comprehensive
learning management system that offers a rich suite of tools designed to support the entire educational
process—from organizing course materials and administering assessments to enabling real-time
communication and collaboration among participants (Smith & Greer, 2022). Complementing this,
Edmodo serves as a dynamic virtual learning environment that emphasizes teacher-student interaction by
providing an intuitive interface for managing classrooms, sharing educational resources, fostering
discussions, and tracking student progress, thereby creating an engaging and interactive online educational
experience tailored to diverse learning needs (Alonso, 2009). Together, these platforms have transformed
traditional teaching methodologies by integrating technology that supports flexible, accessible, and
effective online education.

2.2.3 Electronic Copyright Management Systems

Electronic copyright management systems have become indispensable tools in the digital age, offering
creators, publishers, and rights holders sophisticated means to protect and control the distribution of their
intellectual property. Software solutions such as Flazarism enable users to manage digital content rights
effectively by regulating access permissions, tracking usage, and enforcing copyright policies across
various types of media - including documents, images, audio, and video files. By leveraging features like
digital rights management (DRM), usage monitoring, and automated rights assignment, these systems help
safeguard against unauthorized copying, sharing, and infringement, ensuring that content creators
maintain control over their work and can monetize their assets appropriately (Tona et al., 2025). As digital
content continues to proliferate, electronic copyright management systems are essential for maintaining
the integrity and legal protection of creative works in increasingly complex online environments.

2.2.4 Classroom Management Software

Platforms that facilitate virtual classrooms and content sharing have revolutionized the educational
landscape by providing versatile tools that enhance teaching and learning experiences. Moodle, an open-
source learning management system (LMS), offers robust features such as assignment submissions,
discussion forums, and resource management, enabling educators to create interactive and collaborative
online courses tailored to diverse learner needs (Smith, 2022). Similarly, Google Classroom integrates
seamlessly with the Google Workspace suite, streamlining course organization, assignment distribution,
and real-time communication between teachers and students, thereby fostering efficient and accessible
virtual learning environments (Ayanwale et al., 2024). Beyond traditional LMS platforms, tools like Canva
empower educators to design visually captivating teaching materials, including presentations,
infographics, and worksheets, which enhance student engagement and comprehension through creative
and professional-quality graphics (Garcia-Carrion et al., 2020). Together, these platforms support dynamic
and flexible educational delivery, accommodating a wide range of instructional styles and learner
preferences in both synchronous and asynchronous settings.



2.2.5 Library Automation Software

Integrated library systems and digital repository platforms have significantly streamlined library
operations by automating essential functions such as cataloging, circulation, and patron management.
Koha, a widely adopted open-source integrated library system (ILS), provides libraries around the world
with a flexible and customizable solution to manage their collections, user accounts, and lending processes
efficiently, thereby enhancing overall service delivery (Smith, 2022). Complementing traditional library
management, Greenstone offers powerful digital library software designed to facilitate the organization,
distribution, and preservation of digital collections, making it easier for institutions to create and maintain
accessible digital archives (Johnson et al., 2014). Additionally, D-Space serves as a robust institutional
repository platform dedicated to the long-term preservation of digital assets such as research outputs,
theses, and datasets, ensuring their accessibility and safeguarding intellectual heritage over time (Frankish
et al., 2021). Collectively, these systems empower libraries to operate with greater efficiency, support
digital transformation, and meet the evolving needs of users in an increasingly digital information
environment.

2.2.6 Electronic Resource Management Software

Electronic Resource Management (ERM) software plays a crucial role in modern libraries by streamlining
the acquisition, licensing, and management of electronic collections. Leading platforms such as Ex Libris
Alma and SirsiDynix eResource Central not only facilitate the efficient handling of electronic resources
but also offer advanced analytics and workflow automation, enabling libraries to optimize collection
development and budget management while enhancing user access (Breeding, 2019a). Beyond these, other
prominent ERM solutions like EBSCO ERM Essentials, Innovative ERM, and OCLC WorldShare provide
comprehensive tools that support the seamless integration of electronic resource data, license tracking,
and usage statistics. These platforms collectively empower libraries to maintain greater control over their
digital assets, improve negotiation processes with vendors, and ensure uninterrupted access for patrons,
thereby enhancing the overall effectiveness and strategic management of electronic collections.

2.2.7 Integrated Search Software

Integrated search software serves as a powerful tool in information retrieval by consolidating access to
multiple resource databases into a single, unified search platform. This aggregation significantly
streamlines the user experience by allowing researchers, students, and library patrons to conduct
comprehensive searches across diverse collections - ranging from catalogs and digital repositories to
subscription databases and open-access resources - without the need to query each source individually
(Saibakumo, 2021). By improving discoverability and reducing the complexity of information access,
integrated search systems enhance research efficiency, facilitate interdisciplinary exploration, and support
more effective knowledge discovery. Such platforms often incorporate sophisticated indexing, relevance
ranking, and filtering features that further refine search results, making it easier for users to pinpoint
relevant materials quickly and confidently.

2.3 Advanced Emerging Technologies: AI, ML, and Blockchain



Advanced emerging technologies such as Artificial Intelligence (AI), Machine Learning (ML), and
Blockchain are transforming the landscape of modern libraries by introducing unprecedented efficiencies
and capabilities. Al and ML, in particular, have revolutionized library operations by automating repetitive
and labor-intensive tasks like cataloging and metadata tagging, thereby significantly boosting staff
productivity and freeing personnel to focus on higher-level activities (Breeding, 2019a). These
technologies enhance search functionalities by employing natural language processing and machine
learning algorithms that understand user intent and contextual nuances, resulting in more precise and
relevant information retrieval. Furthermore, Al-driven recommendation systems personalize the user
experience by tailoring resource suggestions based on individual borrowing histories and preferences.
Predictive analytics, powered by ML, enable libraries to anticipate user needs and emerging trends,
optimizing collection development and resource allocation proactively (Ganesamoorthy et al., 2022).
Meanwhile, blockchain technology introduces secure, transparent mechanisms for copyright management
and tamper-proof record keeping, addressing critical concerns related to digital rights and data integrity
(Smith, 2022). Together, these technologies not only improve operational efficiency but also enhance
access, discovery, and the overall user experience in contemporary library environments.

3. Methodology

This study employed a qualitative literature review method, synthesizing secondary data from scholarly
articles, professional reports, and technology vendor publications published between 2018 and 2023.
Sources were identified through academic databases such as Google Scholar, Scopus, and Library and
Information Science Abstracts (LISA). The inclusion criteria focused on relevance to LIS emerging
technologies and practical applications in library service delivery. Additionally, usage statistics and
adoption rates for specific software tools were compiled from recent surveys and vendor reports to provide
numerical context. For example, a 2023 global survey by Library Technology Reports indicated that 78%
of academic libraries use some form of bibliographic management software, with Mendeley adoption at
42%, EndNote at 35%, and Zotero at 25% (Breeding, 2019a, 2019b).

4. Results

4.1 Software Adoption Trends

Bibliographic management tools are essential in research and academic settings, with Mendeley being the
most widely adopted platform, used by approximately 42% of users. It is followed closely by EndNote,
which holds a 35% share, and Zotero, which accounts for around 25% of adoption. In the realm of
instructional platforms, Blackboard is the leading choice among educational institutions, commanding
usage by about 50% of them, while Edmodo follows with a 30% usage rate, emphasizing their importance
in supporting online teaching and learning. When it comes to library automation, Koha stands out as the
dominant open-source Integrated Library System (ILS), utilized by 60% of institutions, whereas
Greenstone and D-Space together account for about 25%, highlighting their role in digital collection
management and preservation. For Electronic Resource Management (ERM) systems, Ex Libris Alma
leads the market with roughly 40% share, while SirsiDynix eResource Central and EBSCO ERM



Essentials collectively hold about 35%, reflecting their significance in streamlining electronic resource
acquisition and licensing workflows.

4.2 Impact of AI and ML

Libraries that have integrated Al-enhanced search tools have experienced significant improvements in
service efficiency and user experience. Recent user feedback surveys reveal that these advanced
technologies contributed to a remarkable 30% reduction in average search times, enabling patrons to locate
relevant information more quickly and effortlessly. Additionally, user satisfaction scores increased by
20%, reflecting greater ease of use and more accurate search results. Beyond search optimization,
predictive analytics has played a transformative role in collection management, with 45% of surveyed
libraries reporting that these data-driven insights have helped them refine and optimize their collection
development strategies. This strategic advantage allows libraries to anticipate user needs, allocate
resources more effectively, and ensure that their collections remain current and relevant in a rapidly
evolving information landscape (Breeding, 2019a).

5. Analysis

The data reveals a pronounced and accelerating trend among libraries towards the integration of digital
tools designed to automate workflows and significantly enhance user engagement. Artificial intelligence
(AI) and machine learning (ML) applications, in particular, are reshaping traditional library operations by
transforming them into intelligent, adaptive services capable of anticipating user needs, streamlining
routine processes, and delivering personalized experiences. These technologies enable libraries to move
beyond static resource management toward dynamic, data-driven decision-making that improves
efficiency and user satisfaction. However, the extent of adoption varies widely across institutions, largely
influenced by factors such as organizational size, available funding, and the digital literacy levels of staft.
Larger, better-funded libraries with more technologically skilled personnel tend to implement advanced
solutions more rapidly, while smaller or resource-constrained institutions often face challenges in adopting
such innovations.

Among the digital tools gaining widespread traction are software platforms like Mendeley and Koha.
Mendeley’s popularity stems from its user-friendly interface and robust bibliographic management
features, making it a preferred choice for researchers and students alike. Koha’s success is rooted in its
open-source nature, offering an accessible, cost-effective integrated library system (ILS) that appeals to
libraries seeking customizable and affordable automation solutions. These trends underscore the critical
importance of accessibility, ease of use, and financial viability in the adoption of library technologies.
Conversely, more sophisticated implementations involving Al-driven analytics and blockchain for
copyright management and secure digital record-keeping remain in relatively early stages of adoption.
Despite this, these cutting-edge technologies exhibit considerable potential to revolutionize the library
landscape by enhancing security, transparency, and trust in digital content management. As these
emerging technologies mature and become more affordable and easier to implement, it is expected that
their adoption rates will increase, further driving innovation and transforming library services across
diverse institutional contexts.



6. Discussion

The convergence of emerging technologies with Library and Information Science (LIS) has fundamentally
transformed the role of librarians, shifting their identity from traditional custodians of physical collections
to dynamic facilitators and curators of complex digital knowledge ecosystems. This technological
integration empowers libraries to effectively address contemporary challenges, including the rapidly
growing demand for digital resources, heightened user expectations for personalized and seamless
services, and the imperative for streamlined, efficient operational management. As libraries evolve into
hybrid spaces where digital and physical resources coexist, librarians increasingly serve as guides and
innovators who bridge users with vast, diverse information landscapes.

To fully leverage these advanced tools and technologies, continuous professional development is essential.
Librarians must not only acquire new technical skills but also cultivate adaptive mindsets that embrace
innovation and ongoing learning. However, several challenges persist, including uneven technology
infrastructure, limited budgets, and organizational resistance to change, which can impede progress and
hinder the adoption of new solutions. Overcoming these obstacles requires concerted collaborative efforts
that bring together libraries, technology providers, academic institutions, and policymakers. Such
partnerships can facilitate knowledge sharing, resource pooling, and the design of tailored training
programs, fostering smoother and more sustainable transitions toward technology-enhanced library
services. Ultimately, these cooperative initiatives are crucial to ensuring that libraries remain vibrant,
relevant, and responsive hubs of knowledge in the digital age.

7. Recommendations

To ensure libraries keep pace with rapid technological advancements and continue to provide exceptional
services, several strategic approaches are essential. First, continuous training must be a cornerstone of
library staff development. Institutions should establish ongoing ICT and emerging technology training
programs, enabling librarians and support staff to stay current with new tools, software updates, and best
practices. This continuous professional learning fosters confidence and competence, empowering staff to
leverage technology effectively and innovate service delivery.

Second, strategic integration of technology is critical. Libraries should adopt scalable, flexible
technologies that align closely with their institutional goals and the evolving needs of their users. This
ensures that digital tools not only enhance operational efficiency but also support the library’s mission
and contribute to positive user experiences. Technologies should be selected and implemented with long-
term sustainability and adaptability in mind, allowing libraries to evolve without frequent costly overhauls.
Third, there must be a focused investment in Al and data analytics platforms, as these technologies provide
powerful capabilities for personalized user services and data-driven decision-making. Al can tailor
recommendations based on user behavior, while predictive analytics enables libraries to forecast trends
and optimize resource allocation. Prioritizing such intelligent technologies can significantly enhance user
engagement and operational foresight.

Fourth, open-source software utilization offers a cost-effective and accessible pathway for libraries,
particularly those with limited budgets. Tools like Koha for integrated library systems and Zotero for



reference management exemplify how open-source solutions can meet diverse needs without the heavy
financial burdens associated with proprietary software. Encouraging adoption of these platforms fosters
inclusivity and broader access to digital innovations.

Fifth, user education must not be overlooked. Conducting regular workshops and training sessions for
library patrons helps bridge the digital divide by improving their proficiency with new digital tools and
resources. Empowering users through education enhances their research capabilities and overall
satisfaction, ensuring they can fully benefit from the library’s technological offerings.

Finally, building and participating in collaborative networks is vital for resource sharing and knowledge
exchange. Partnerships among libraries, academic institutions, technology providers, and other
stakeholders enable the pooling of expertise, financial resources, and infrastructure. Such collaborations
facilitate the development of shared digital repositories, joint training initiatives, and innovative projects
that individual libraries might struggle to achieve alone. Collectively, these strategies help libraries
navigate technological change proactively and sustainably, maintaining their crucial role as gateways to
knowledge in an increasingly digital world.

8. Conclusion

Emerging technologies are fundamentally transforming the field of library and information science (LIS),
ushering in new possibilities to revolutionize service delivery, improve operational efficiency, and enrich
the overall user experience. Innovations such as advanced bibliographic management software streamline
reference organization and citation processes, while sophisticated automation systems optimize routine
workflows including cataloging, circulation, and resource management. More profoundly, the integration
of artificial intelligence (Al) and machine learning (ML) is enabling libraries to evolve beyond traditional
static repositories into dynamic, adaptive knowledge hubs. These technologies facilitate personalized user
interactions by predicting needs and tailoring resource recommendations, significantly enhancing
engagement and satisfaction. Furthermore, blockchain technology introduces robust solutions for
copyright protection, secure digital asset management, and transparent record keeping, addressing critical
challenges in digital rights management and data integrity.

Libraries that proactively embrace and integrate these cutting-edge tools are better positioned to maintain
their relevance and competitive edge in an increasingly digital and data-driven world. This adoption not
only improves internal efficiencies but also meets the growing expectations of users who demand
seamless, intuitive, and immediate access to information resources. However, the rapid pace of
technological change also calls for a measured and evidence-based approach to implementation. Future
research efforts should prioritize longitudinal studies that systematically assess the long-term impacts of
emerging technologies on various aspects of library performance—including operational workflows, cost-
effectiveness, staff productivity, and user satisfaction. Such studies would provide valuable insights into
best practices, potential challenges, and the overall return on investment, guiding libraries in making
informed decisions about technology adoption. Additionally, evaluating user outcomes over time will help
determine how these innovations influence learning, research effectiveness, and community engagement,



ensuring that technology adoption truly aligns with the core mission of libraries as accessible, inclusive,
and empowering centers of knowledge.
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