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Abstract

Librarianship is a profession that involves managing, organizing and providing access to
information, knowledge, and cultural heritage, with a focus on promoting equitable
access to information for all. In the last few decades, technology has revolunionalised
many professions, as librarianship is not exceptional. Emerging technologies such as
Artificial Intelligence, Blockchain, Machine Learning, Cloud Computing, automation and
Internet of Things (IoT) are changing information management and services delivery in
libraries worldwide. This paper explored Transforming Librarianship and Information
Services Delivery through Innovative Technology. It highlights the impact of innovative
technologies on librarianship, identify current trends, challenges and future
possibilities. It offers a comprehensive review of how libraries are integrating these
technologies to enhance information access, improve users experience, and structured
administrative tasks. The paper concludes by presenting a future-oriented vision for
libraries, stressing the importance of adoptability and continuous innovation in
maintaining their relevance in an increasing digital world to enhance broader goals of
knowledge dissemination and accessibility.
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In the digital age, librarianship and information services delivery has undergone
significant transformation, largely driven by the advancement and integration of
innovative technologies. This shift reflects broader transformational changes in
information consumption, digital library and the growing demand for more accessible,
diverse and real-time information which has reshaped how libraries operate, how
information is accessed and how services are delivered to users. Libraries basically
serve as physically repositories for books, journals, and other media, however, the rise
of digital technologies has expanded their role, making the libraries central hubs for
knowledge management and dissemination in diverse formats, including digital
databases, e-books, and multi-media resources (Mellon, 2018). The advancement of
information and communication technologies, such as Artificial Intelligence (Al),
Machine Learning, Cloud Computing, Big Data, Analytic, Internet of Things (IoT) has
created new opportunities and challenges for libraries and library professionals. These
technologies enable the creation of more users-centred services, including personalised
content recommendations, efficient information retrieval systems, and improved
accessibility for diverse population (Jaeger et al., 2019). Moreover, the integration of
these technologies in library systems has facilitated more seamless management of
information resources, streamlined workflows, and enhanced best practices and
collaboration across institutions.

As libraries increasingly adopt these technologies, the role of librarians has
expanded from traditional custodian of physical materials to a more dynamic facilitator
of digital information. Librarians are now tasked with not only managing and curating
digital content but also ensuring that users possess the digital literacy necessary to
navigate and utilize the resources effectively (Bertot et al.,, 2016). This transformation
has led to a rethinking of the traditional skill set required for librarianship, with a
growing emphasis on technological fluency and data management capabilities.
Additionally, the integration of open-source software and the growth of digital
repositories has enhanced access to a vast array of information resources, making
libraries more inclusive and accessible to a global audience (Liu & Hu, 2017). In light of
these developments, the rise of digital literacy has prompted libraries to extend their
roles beyond traditional information providers, positioning themselves as key players in

fostering information literacy and critical thinking skills (Zhang & Goh, 2020).
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The shift towards technology-driven library services is driven by the evolving
information needs of users, who demand instant, remote, and user-friendly access to
resources. These technologies include but are not limited to radio-frequency
identification (RFID), artificial intelligence (Al), virtual and augmented reality (VR/AR),
cloud computing, and digital library platforms (Liu & Zhang, 2020). For example, Al-
powered chatbots are being deployed for virtual reference services, improving response
time and user satisfaction (Jain & Goria, 2022). Likewise, RFID systems have
revolutionized inventory management and self-checkout processes, reducing human
error and enhancing operational efficiency (Singh & Mahajan, 2019).

Moreover, the transformation of librarianship is deeply tied to the professional
competencies and adaptability of librarians. As stewards of information, librarians must
possess digital fluency and the capacity to integrate new tools into their service
frameworks (Saunders, 2015). The role of librarians has expanded from custodians of
books to facilitators of digital knowledge, requiring continuous upskilling and
engagement with emerging technologies. However, this transition is not without
challenges. Issues such as limited funding, resistance to change, and infrastructural
constraints often hinder the seamless integration of innovative technologies in many
library systems, particularly in developing countries (Baro, Idiodi, & Eze, 2019).
Understanding the enablers and barriers to technology-driven transformation in
librarianship is thus critical for creating sustainable, inclusive, and future-ready
information services. This paper explores the role of innovative technologies in
transforming librarianship, examining their practical applications, implications for
library services, and the strategies needed to overcome challenges in their
implementation.

Emerging Innovative Technologies for Enhancing Librarianship and Information
Services Delivery

Several emerging technologies are transforming librarianship and information
services delivery. These technologies facilitate both the backed operations of libraries
and the front-end users experiences. Some of the current key innovations include:

I Artificial Intelligence (AI) and Machine Learning
Al is reshaping how libraries interact with users and how information is

managed. Al-driven chatbots and virtual assistants, for instance, provide users with
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immediate, automated responses to inquiries, enhancing customer service (Zhang &
Lyu, 2021). Machine learning algorithms are used to analyse user behaviour, helping
libraries personalize information services, recommend resources, and even predict
future research needs (Agarwal & Dey, 2020). Al-driven tools like chatbots provide
round-the-clock reference services and personalized recommendations. They can
interpret user queries and direct them to appropriate resources, improving user
support and service quality (Patel & Desai, 2022).

Artificial Intelligence (AI) and Machine Learning (ML) refer to computer systems
that can perform tasks that normally require human intelligence, such as learning from
data, recognizing patterns, making predictions, and automating decision-making
processes. In library and information services, Al and ML are used for automated
cataloging, metadata generation, intelligent information retrieval, chatbots for virtual
reference services, recommendation systems, and user behavior analysis. Their
relevance lies in improving service efficiency, enhancing information discovery,
personalizing user experiences, and supporting data-driven decision-making in
libraries. Al-powered tools can also assist librarians in managing large collections and
providing faster, more accurate responses to users' information needs (Artificial
Intelligence; Machine Learning) (Asemi, Ko & Nowkarizi, 2021; Cox et al., 2019).

ii. Blockchain Technology for Digital Preservation:

As libraries take on greater responsibility for digital archives, blockchain
technology is emerging as a tool for ensuring the integrity, provenance, and security of
digital records. Blockchain offers decentralized, immutable storage solutions that
ensure digital assets remain trustworthy and tamper-proof, a critical need in
information management (Liu & Wang, 2022). Blockchain is a decentralized and
distributed digital ledger technology that securely records transactions across multiple
computers, making records transparent, immutable, and resistant to tampering. In
libraries, blockchain can be used for digital rights management, secure preservation of
digital records, authentication of academic credentials, interlibrary loan transactions,
and protection of intellectual property. Its relevance stems from its ability to enhance
trust, security, transparency, and accountability in information management while

reducing reliance on centralized systems. Blockchain also offers opportunities for
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managing scholarly communication and ensuring the integrity of digital archives
(Blockchain) (Hoy, 2017; Alam et al., 2021).
iii. Virtual Reality and Augmented Reality (VR & AR):

Virtual Reality (VR) and Augmented Reality (AR) technologies are providing new
dimensions in the way libraries deliver information and educational services. For
instance, VR can create immersive environments for learning, enabling users to
experience historical events or explore scientific concepts interactively. AR, on the other
hand, enhances physical spaces by overlaying digital information onto the real world,
improving the library’s usability and experience for users (Conlon & Lee, 2020). VR and
AR technologies are used in libraries for immersive learning experiences. They support
interactive educational programs and virtual tours of historical collections, fostering
deeper engagement (Brown et al,, 2021).

Virtual Reality (VR) is an immersive technology that creates a fully simulated
digital environment, while Augmented Reality (AR) overlays digital information onto
the real-world environment. In library and information services, VR and AR are used for
virtual library tours, interactive learning experiences, digital exhibitions, information
literacy instruction, and enhanced access to cultural heritage collections. These
technologies improve user engagement, facilitate experiential learning, and provide
innovative ways of accessing and interacting with information resources. Their
relevance lies in enriching educational experiences, increasing accessibility, and
supporting modern teaching and research environments within libraries (Virtual

Reality; Augmented Reality) (Cook, 2017; Hannah et al.,, 2019).

iv. Makerspaces and 3D Printing:

Many modern libraries have introduced maker spaces equipped with 3D
printers, allowing patrons to create physical prototypes, models, and educational tools.
This innovation facilitates creativity and learning, enabling users to turn ideas into
tangible outcomes (Nesbit & Tractenberg, 2021). These spaces, along with other
technological equipment such as robotics kits, foster a hands-on, practical approach to
learning and innovation. Makerspaces equipped with 3D printers, laser cutters, and

other tools offer patrons opportunities for creativity, prototyping, and STEM learning.
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These spaces position libraries as centers for innovation and skill development (Slatter
& Howard, 2019).

A Makerspace is a collaborative learning environment equipped with tools,
technologies, and resources that enable users to design, create, experiment, and
innovate. Library makerspaces often provide access to 3D printers, robotics Kits,
electronics, coding tools, and creative software. Their use in libraries supports
experiential learning, digital literacy, STEM education, creativity, and community
engagement. Makerspaces are relevant because they transform libraries from
information repositories into active centers of innovation, knowledge creation, and skill
development, thereby fostering lifelong learning and collaborative problem-solving
among users (Makerspace) (Slatter & Howard, 2013; Burke, 2014).

V. Big Data and Analytics:

Big data analytics are used in libraries to track usage patterns, predict trends,
and optimize library services. Libraries leverage data collected from users’ interactions
with digital systems to inform decision-making processes, improving resource
allocation and enhancing user engagement (Case, 2021). Moreover, big data supports
evidence-based management, helping libraries prove their value and impact to
stakeholders. Libraries leverage data analytics to understand user needs, personalize
services, and make informed decisions about resource allocation (Jones & Sheridan,
2021).

Big Data refers to extremely large, complex, and rapidly generated datasets that
require advanced technologies and analytical methods for storage, processing, and
interpretation. Libraries generate and manage vast amounts of data from circulation
systems, digital repositories, user interactions, and online databases. Big Data
technologies enable libraries to analyze user behavior, optimize collection development,
improve resource allocation, and support evidence-based decision-making. The
relevance of Big Data lies in its capacity to help libraries understand user needs,
enhance service delivery, predict trends, and improve institutional planning through
data analytics (Big Data) (Mayer-Schonberger & Cukier, 2013; Kitchin, 2014).

Skills Requirements for Effective Application of Innovative Technologies in

Information Services Delivery
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Transformation of librarianship and information professionalism libraries,
information centres and knowledge management organisations require effective
utilisation of innovative technologies and combination of technical, managerial,
analytical, and interpersonal skills. These competences will enable them provide
efficient, user-centred, and technology-driven information services delivery. The
following are six (6) major skills requirements:

i. Digital and Information Technology (IT) Literacy Skills

Digital literacy is the foundational skill required for the effective use of
innovative technologies in information services. Information professionals must be
proficient in the use of computers, digital platforms, online databases, integrated library
systems, cloud-based applications, and emerging technologies. These skills enable them
to manage digital resources, provide virtual services, and support users in accessing
information efficiently. Recent studies emphasize that advanced digital competencies
are essential for librarians and information professionals operating in technology-
driven environments. Digital literacy skills also include the ability to evaluate and use
digital information responsibly and ethically.

ii. Data Management and Analytics Skills

The growth of big data and Al-driven services has increased the need for skills in
data collection, organization, analysis, visualization, and interpretation. Information
professionals should be able to manage datasets, use analytical tools, and derive
insights that improve decision-making and service delivery. Data analytics
competencies also support the implementation of recommendation systems, predictive
analytics, and personalized information services. Date management skills are
increasingly important as organisations generate large volumes of digital information
requiring systematic organisation and analysis.

iii. Artificial Intelligence and Emerging Technology Competencies

Information professionals must understand Al concepts, machine learning
applications, automation tools, chatbots, and intelligent information retrieval systems.
Al literacy enables professionals to deploy, evaluate, and manage Al-powered services
while understanding their capabilities and limitations. Knowledge of emerging
technologies such as blockchain, Internet of Things (IoT) and automation system also

enhances services innovation and efficiency.

Kajang, V.S.; Obuezie, A.C.; Abdulaziz, H.A. © 2026. IJIRM. All rights reserved (https://www.ijirm.com.ng)



International Journal of Information Resource Management (IJIRM)
Volume 3, Number 3 (2026) E- ISSN: 1118-7786

iv. Critical Thinking and Problem-Solving Skills

Innovative technologies often present complex challenges related to information
organization, system implementation, and user support. Critical thinking enables
professionals to evaluate technological solutions, assess information quality,
troubleshoot technical issues, and make informed decisions. Problem-solving skills are
particularly important when adapting technologies to meet changing user needs and
organizational objectives. Problem-solving skills facilitate the successful integration of
emerging technologies into information services environment.
V. Communication, Collaboration, and User-Centred Service Skills

Despite technological advancements, effective information services remain user-
focused. Information professionals need strong communication and collaboration skills
to educate users, provide digital literacy training, work with technology vendors, and
collaborate with multidisciplinary teams. User-centred service competencies ensure
that technological innovations are aligned with user needs and enhance access to
information resources. Collaboration skills are equally important because technology-
driven information services often require teamwork among librarians, ICT specialists,
administrators and external partners
Vi. Continuous Learning and Professional Development Skills

Technology evolves rapidly, making lifelong learning essential for information
professionals. Continuous learning skills enable professionals to acquire new
competences, update existing knowledge, and remain relevant in technology-driven
information environments. Participation in workshops, certifications, professional
associations, and online learning platforms enhances professional growth and
technological competence. Organisations seeking to improve information services
delivery should invest in regular training and capacity building programmes to ensure
that information professionals possess the competences required to leverage emerging
technologies effectively.
Impact of Innovative Technologies on Transforming Librarianship and
Information Services Delivery

L. Digital Cataloguing and Access
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One of the most significant contributions of technology to librarianship is the
digitization of library catalogs. Traditional card catalogs, once the backbone of library
information systems, have been replaced by more efficient and accessible digital
cataloging systems. Technologies like Integrated Library Systems (ILS) enable libraries
to manage books, journals, and other materials more effectively, allowing users to
access information remotely via Online Public Access Catalogs (OPACs) (Miller, 2019).

ii. Cloud Computing and Data Management:

Cloud technologies have become essential tools for managing vast amounts of
data. Libraries increasingly use cloud-based solutions to store, manage, and share
resources. Cloud computing not only facilitates the storage of digital content but also
supports collaborative efforts across institutions, helping libraries to share resources,
collaborate on research projects, and even provide virtual services (Armstrong &
Mcknight, 2020).

iii. Remote Access and Digital Libraries:

Through digital libraries and online databases, libraries can provide remote
access to their collections, allowing users to access materials from anywhere in the
world (Schmidt & Ecker, 2020). This is particularly important as more education and
research move online. Digital libraries provide 24/7 access to e-books, journals, and
multimedia resources, eliminating physical constraints. Cloud-based systems facilitate
seamless access to data, remote collaboration, and digital resource management (Zhou
& Li, 2020). These systems also support scalable storage and enhanced security.

iv. Enhanced User Experience:

Technology provides new opportunities to improve user experience. Through
mobile apps, online interfaces, and digital platforms, libraries can offer convenient
access to information resources, improving user satisfaction and engagement.
Personalized search recommendations powered by Artificial Intelligence (AI) enhance
the ease with which users discover relevant materials (Martin & Mehta, 2019).

V. Job Transformation and Skill Development:

Librarians themselves are undergoing a transformation in terms of skill sets.
Modern librarians are not only information curators but also tech-savvy professionals
skilled in managing and implementing emerging technologies. They need to be

proficient in data analytics, Al management, and digital curation to maintain relevance
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in this evolving landscape (Davenport, 2021). Ongoing professional development in
these areas is necessary to ensure librarians can adapt to the fast-paced technological
environment.
Vi. Data Privacy and Ethics

The advanced reliance on innovative technologies also brings concerns related to
privacy and ethics. Librarians have a responsibility to ensure that users data is
protected and that technology is used ethically in information retrieval process. With
Artificial Intelligence (Al) and data analytics often relying on users data, librarians must
balance the need for personalised services with safeguarding privacy rights (Nobel &
Tufekci, 2021). Artificial Intelligence (Al) is increasingly transforming library services
worldwide, yet its implementation and impact differ significantly between developed
and developing countries due to variations in infrastructure, resources, and expertise.
While Al holds transformative potential for libraries globally, its successful
implementation hinges on addressing contextual challenges. Developed countries have
made significant strides in integrating Al, thanks to favorable conditions. In contrast,
developing countries must overcome infrastructural, financial, and educational barriers
to harness Al's benefits effectively. By adopting targeted strategies and fostering
collaborations, libraries in developing nations can gradually integrate Al to enhance
their services and meet the evolving needs of their communities (Akinola, 2024.
Challenges

i. Digital Divide and Inequitable Access: Many libraries, especially in developing
regions, face limited access to ICT infrastructure, leading to a disparity in the
availability and quality of digital services (Ojedokun & Moahi, 2020). This digital
divide restricts both users and staff from benefiting fully from innovative
technologies.

ii. Lack of Technical SKkills: A significant challenge is the insufficient ICT
competence among library staff. Many librarians require training to handle
digital cataloging, metadata management, digital preservation, and the use of
emerging tools such as Al and data analytics (Wang & Dawes, 2021).

iii. Financial Constraints: Implementing and maintaining new technologies

involves high costs related to hardware, software, and staff training. Many
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institutions struggle with budget constraints, which hinder sustainable
technology integration (Tammaro, 2019).
iv. Resistance to Change: Some librarians and users are resistant to adopting new
technologies due to fear of job loss, unfamiliarity, or comfort with traditional
methods. This cultural resistance slows down the pace of innovation
(Mabweazara, 2014).
v. Cybersecurity and Data Privacy: As libraries move services online, protecting
user data becomes a major concern. Inadequate cybersecurity measures can
expose sensitive information to risks (Sturges et al., 2019).
Recommendations

The rapid advancement of information and communication technology (ICT) has
significantly reshaped the landscape of libraries and information services. Traditional
libraries are evolving into digital and hybrid models, offering users access to digital
repositories, e-books, virtual reference services, and online learning platforms.
Librarians are no longer just custodians of physical books but are becoming digital
information facilitators, knowledge managers, and technology instructors (Shafack &
Mokwede, 2022). Below are recommendations as way forward which include:

i. Capacity Building and Training: Continuous professional development
programs should be provided to librarians to equip them with necessary digital
skills. This includes workshops, online courses, and certification programs on
data science, digital curation, and information literacy. Implement training
programs to enhance the Al skills of library staff, enabling them to manage and
utilize Al tools effectively.

ii. Collaborative Partnerships: Libraries can partner with technology providers,
academic institutions, and government agencies to share resources, reduce costs,
and enhance innovation. Engage in partnerships with technology firms and
academic institutions to gain access to Al resources and expertise.

iii. User-Centred Service Design: Incorporating user feedback in the design and
implementation of digital services ensures the relevance and usability of the tools
provided. Personalized information services can also be developed using Al and

big data analytics.
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iv. Infrastructure Investment: Stakeholders must prioritize funding for robust
digital infrastructure, including high-speed internet, cloud storage, and digital
management systems to support new technologies. Invest in upgrading digital
infrastructures, including reliable internet access and modern hardware, to
support Al applications.
v. Promoting Digital Literacy: Libraries should offer training to users, helping
them become competent in using digital tools, evaluating information sources,
and navigating the digital environment safely and effectively.
vi. Policy Formulation: Develop and enforce data privacy regulations and ethical
guidelines to ensure responsible Al usage and protect user rights.
Conclusion

The field of librarianship and information services is undergoing a profound
transformation, driven by the rapid integration of innovative technologies. From
artificial Intelligence and Machine Learning to digital repositories and virtual reality,
these advancements are redefining how information is curated, organised, accessed,
and delivered. Many libraries globally still heavily rely on physical spaces, but with the
proliferation in emerging technologies, some have evolved into dynamic, hybrid
environments that support diverse community users’ needs through personalised and
interactive experiences. Ultimately, the transformation of librarianship through these
innovative technologies is not merely about modernisation. It is a strategic imperative
to ensure that information services remain relevant, inclusive ad impactful in a digital
connected world. Therefore, this shift requires librarians to adopt new skills for
competencies, and embrace data-driven decision-making, and reimagine their roles and
facilitators of digital literacy and information equity for professionalism, expertise and

best practices.
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