Premier Reference Source

Innovative Technologies
for Enhancing Knowledge
Access in Academic Libraries

IGI Global==

Tlou Maggie Masenya

EBSCO Publ i shing : eBook Collection (EBSCChost) - printed on 2/9/2023 5:06 PMvia
AN: 3320899 ; Tlou Maggi e Masenya.; |nnovative Technol ogi



Innovative Technologies
for Enhancing Knowledge
Access in Academic
Libraries

Tlou Maggie Masenya
Durban University of Technology, South Africa

IGI Global
PUBLISHER of TIMELY KNOWLEDGE

A volume in the Advances in Knowledge
Acquisition, Transfer, and Management (AKATM)
Book Series

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



Published in the United States of America by
IGI Global
Information Science Reference (an imprint of IGI Global)
701 E. Chocolate Avenue
Hershey PA, USA 17033
Tel: 717-533-8845
Fax: 717-533-8661
E-mail: cust@igi-global.com
Web site: http://www.igi-global.com

Copyright © 2022 by IGI Global. All rights reserved. No part of this publication may be reproduced, stored or distributed in
any form or by any means, electronic or mechanical, including photocopying, without written permission from the publisher.
Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or
companies does not indicate a claim of ownership by IGI Global of the trademark or registered trademark.

Library of Congress Cataloging-in-Publication Data

Names: Masenya, Tlou, 1972- editor.

Title: Innovative technologies for enhancing knowledge access in academic
libraries / Tlou Masenya, editor.

Description: Hershey, PA : Information Science Reference, [2022] | Includes
bibliographical references and index. | Summary: “This book discusses
the role of innovative technologies in enhancing knowledge access in
academic libraries in the digital era, providing best practices,
innovative strategies, theoretical frameworks, conceptual frameworks and
empirical research findings regarding the application of emerging and
innovative technologies in managing, preserving and enhancing knowledge
access in academic librarie, worldwide”-- Provided by publisher.

Identifiers: LCCN 2022004186 (print) | LCCN 2022004187 (ebook) | ISBN
9781668433645 (hardcover) | ISBN 9781668433652 (paperback) | ISBN
9781668433669 (ebook)

Subjects: LCSH: Academic libraries--Technological innovations. | Academic
libraries--Technological innovations--Africa.

Classification: LCC Z675.U5 15765 2022 (print) | LCC Z675.U5 (ebook) |
DDC 027.7--dc23/eng/20220408

LC record available at https://lccn.loc.gov/2022004186

LC ebook record available at https://lccn.loc.gov/2022004187

This book is published in the IGI Global book series Advances in Knowledge Acquisition, Transfer, and Management
(AKATM) (ISSN: 2326-7607; eISSN: 2326-7615)

British Cataloguing in Publication Data
A Cataloguing in Publication record for this book is available from the British Library.

All work contributed to this book is new, previously-unpublished material. The views expressed in this book are those of the

authors, but not necessarily of the publisher.

For electronic access to this publication, please contact: eresources @igi-global.com.

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

o Advances in Knowledge

o0 ..
oo '.' °® e Acquisition, Transfer, and
o
00® .0. Management (AKATM) Book
e0® oq0° Series
009 _go°
o® o® Murray E. Jennex
San Diego State University, USA
ISSN:2326-7607
EISSN:2326-7615
MISSION

Organizations and businesses continue to utilize knowledge management practices in order to streamline
processes and procedures. The emergence of web technologies has provided new methods of informa-
tion usage and knowledge sharing.

The Advances in Knowledge Acquisition, Transfer, and Management (AKATM) Book Series
brings together research on emerging technologies and their effect on information systems as well as the
knowledge society. AKATM will provide researchers, students, practitioners, and industry leaders with
research highlights surrounding the knowledge management discipline, including technology support
issues and knowledge representation.

COVERAGE

e Cognitive Theories

e Cultural Impacts

e Information and Communication Systems

e Knowledge Acquisition and Transfer Processes
e Knowledge Management Strategy

e Knowledge Sharing

e Organizational Learning

e Organizational Memory

e Small and Medium Enterprises

e Virtual Communities

IGI Global is currently accepting manuscripts
for publication within this series. To submit a pro-
posal for a volume in this series, please contact our
Acquisition Editors at Acquisitions @igi-global.com
or visit: http://www.igi-global.com/publish/.

The Advances in Knowledge Acquisition, Transfer, and Management (AKATM) Book Series (ISSN 2326-7607) is published by IGI
Global, 701 E. Chocolate Avenue, Hershey, PA 17033-1240, USA, www.igi-global.com. This series is composed of titles available for purchase
individually; each title is edited to be contextually exclusive from any other title within the series. For pricing and ordering information please
visithttp://www.igi-global.com/book-series/advances-knowledge-acquisition-transfer-management/37159. Postmaster: Send all address changes
to above address. Copyright © 2022 IGI Global. All rights, including translation in other languages reserved by the publisher. No part of this
series may be reproduced or used in any form or by any means — graphics, electronic, or mechanical, including photocopying, recording, taping,
or information and retrieval systems — without written permission from the publisher, except for non commercial, educational use, including
classroom teaching purposes. The views expressed in this series are those of the authors, but not necessarily of IGI Global.

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Titles in this Series

For a list of additional titles in this series, please visit: www.igi-global.com/book-series/advances-knowledge-acquisition-
transfer-management/37159

Handbook of Research on the Global View of Open Access and Scholarly Communications
Daniel Gelaw Alemneh (University of North Texas, USA)
Information Science Reference e © 2022 e 432pp e H/C (ISBN: 9781799898054) e US $165.00

Knowledge Management and Big Data Analytics for Strategic Decision Making

Abdalmuttaleb M.A. Musleh Al-Sartawi (Ahlia University, Bahrain) Anjum Razzaque (Ahlia University, Bahrain)
Mukhtar Alhashimi (Ahlia University, Bahrain) and Allam Hamdan (Ahlia University, Bahrain)

Engineering Science Reference o © 2022 o 325pp e H/C (ISBN: 9781799855521) e US $245.00

Handbook of Research on Mixed Methods Research in Information Science
Patrick Ngulube (University of South Africa, South Africa)
Information Science Reference e © 2022 o 737pp e H/C (ISBN: 9781799888444) ¢ US $380.00

Methodological Innovations in Research and Academic Writing
Aaron Samuel Zimmerman (Texas Tech University, USA)
Information Science Reference e © 2022 e 377pp ¢ H/C (ISBN: 9781799882831) e US $215.00

Handbook of Research on Advanced Research Methodologies for a Digital Society
Gabriella Punziano (University of Naples Federico II, Italy) and Angela Delli Paoli (University of Salerno, Italy)
Information Science Reference e © 2022 e 919pp e H/C (ISBN: 9781799884736) e US $545.00

Handbook of Research on Organizational Culture Strategies for Effective Knowledge Management and Per-
Jormance

Dana Tessier (Independent Researcher, Canada)

Business Science Reference e © 2021 o 394pp e H/C (ISBN: 9781799874225) e US $325.00

Digital Technology Advancements in Knowledge Management
Albert Gyamfi (Regina University, Canada) and Idongesit Williams (Aalborg University, Denmark)
Information Science Reference e © 2021 e 275pp e H/C (ISBN: 9781799867920) e US $215.00

Promoting Qualitative Research Methods for Critical Reflection and Change
Viktor Wang (California State University, USA)
Information Science Reference e © 2021 e 367pp e H/C (ISBN: 9781799876007) e US $215.00

IGI Global
PUBLISHER of TIMELY KNOWLEDGE

701 East Chocolate Avenue, Hershey, PA 17033, USA
Tel: 717-533-8845 x100 o Fax: 717-533-8661
E-Mail: cust@igi-global.com e www.igi-global.com

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



List of Reviewers

Joel Chigada, University of Western Cape, South Africa

Josiline Chigwada, Chinhoyi University of Technology, Zimbabwe

Blessings Chiparausha, Bindura University of Science Education, Zimbabwe
Collence Chisita, Durban University of Technology, South Africa

Rabiya Faridi, Notre Dame Institute of Education, Pakistan

Joseph Kehinde Fasae, Afe Babalola University, Nigeria

Nabi Hasan, Indian Institute of Technology, Delhi, India

Osden Jokonya, University of Western Cape, South Africa

Agripah Kandiero, Africa University, Zimbabwe

Segomotso Masegonyana Keakopa, University of Botswana, Botswana
Lekoko Kenosi, Qatar Foundation, Qatar

Lungile Luthuli, University of Zululand, South Africa

Namale Kawuma Elizabeth Lwanga, Uganda Management Institute, Uganda
Jane Madireng, University of Limpopo, South Africa

Ngoako Solomon Marutha, University of South Africa, South Africa

Mehluli Masuku, National University of Science and Technology, Zimbabwe
Ntombikayise Nomsa Mathabela, University of Eswatini, Eswatini

Niranjan Mohapatra, GL Bajaj Institute of Technology and Management, India
Olefhile Mosweu, University of Johannesburg, South Africa

Ignitia Motjolopane, University of North West, South Africa

Tinashe Mugwisi, National University of Science and Technology, Zimbabwe
Tahleho Tseole National, University of Lesotho, Lesotho

Nkholedzeni Sidney Netshakhuma, University of Mpumalanga, South Africa
Musawenkosi Ngibe, Durban University of Technology, South Africa
Williams Nwagwu, University of Ibadan, Nigeria

Notice Pasipamire, National University of Science and Technology, Zimbabwe
Dewah Peterson, National University of Science and Technology, Zimbabwe
Mampilo Phahlane, University of South Africa, South Africa

Mogiveny Rajkoomar, Durban University of Technology, South Africa

Mass Masona Tapfuma, University of KwaZulu-Natal, South Africa

Vusi Wonderboy Tsabedze, University of Eswatini, Eswatini

Godfrey Tsvuura, Zimbabwe Open University, Zimbabwe

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



Table of Contents

PLOEACE ...ttt ettt ettt et et e e e e e e e e e eaeaeeaeeaaeeeaeeaererererarararaaaa——— XV

ACKNOWIEAGIMENL ..........ooiiiiiiiiiiee ettt ettt e st e st e s it e s stesatesaeesatesaeesneeeaes Xix

Section 1
Digital Innovation in Academic Libraries

Chapter 1

Futurizing Library Services in a Technology-Driven Dispensation: Reflections on Selected

Academic Libraries in Zimbabwe and South AfTiCa .........cociiiiiiiiniiiieeeeeeee e 1
Tlou Maggie Masenya, Durban University of Technology, South Africa
Collence Takaingenhamo Chisita, Durban University of Technology, South Africa

Chapter 2
Academic Library Innovation Through a Business Model Canvas Lens: A Case of South African
Higher Education INSHITULIONS .......ccoeiiiiiiiniiniiicnientene ettt ettt et snee 22
Mmaphuti Carron Teffo, Tshwane University of Technology, South Africa
Ignitia Motjolopane, North West University, South Africa
Tlou Maggie Masenya, Durban University of Technology, South Africa

Chapter 3
Contemporary Trends and Technologies in Research Libraries: An OVerview ........c..ccccceeevecneenneene 40
Neha Lata, Babasaheb Bhimrao Ambedkar University, India
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

Chapter 4
Infusion of Digital Technologies in the Sustainability of Academic Libraries: Opportunities and
TIT@ALS.....e ettt ettt et e a e e e et e s atesate e abeeateeat e eateeateeateeabeeabeeateeateeateeateeabeentas 57
Rexwhite Tega Enakrire, Department of Information Science, University of South Africa,
South Africa
Joseph Kehinde Fasae, Afe Babalola University, Ado-Ekiti, Nigeria

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



Section 2
Knowledge Management and Dissemination/Sharing in Academic Libraries

Chapter 5
Knowledge Organisation in Academic Libraries: The Linked Data Approach ........c...ccccceverviirnenncn. 71
Madireng Monyela, University of Limpopo, South Africa

Chapter 6
A Digital Library for Researchers, Scientists, and Scholars: Mendeley Desktop Application............. 89
Valentine Joseph Owan, University of Calabar, Nigeria, Nigeria & Ultimate Research
Network (URN), Nigeria
Daniel Clement Agurokpon, University of Cross River State, Nigeria & Ultimate Research
Network (URN), Nigeria

Chapter 7
Implementation of the SharePoint Platform as a Record Management System in Universities.......... 105
Nkholedzeni Sidney Netshakhuma, University of Mpumalanga, South Africa

Chapter 8

Social Media and School Libraries in the Wake of the COVID-19 Pandemic: Overview of Schools

in a Selected District in Manicaland, ZImMbBabWE ..............ouvviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 123
Pretty Dube-Chibangwa, Mutare Polytechnic, Zimbabwe
Collence Takaingenhamo Chisita, Durban University of Technology, South Africa

Chapter 9
A Data Mining Algorithm for Accessing Research Literature in Electronic Databases: Boolean
OPETALOTS ...ttt ettt ettt et ettt ettt e s a bt e st e s bt e eabeeeabte e bt e e sabeesabeesabeesabeeeabbe e bbeenbbeensbeesabeesabeeenbeean 140
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

Chapter 10
Adoption of Institutional Repositories Towards Realization of Digital Libraries: The Southern
ATSTICAN PEISPECIVE ....eeuiiiiiiiiiii ettt ettt e sttt e bt e sate e et e e sabee s bt e sabaeesteesnbeesaseesases 156
Mass Masona Tapfuma, University of KwaZulu-Natal, South Africa
Ruth Geraldine Hoskins, University of KwaZulu-Natal, South Africa

Chapter 11

Supporting Data Preservation Through Institutional Repositories of the Academic Libraries in

South Africa: A Case Study of Three Academic Libraries .........ccocceeeeveeeeiiercieeniiieniiesiee e 176
Mpilo Mthembu, University of Zululand, South Africa
Lungelo Sanele Mbatha, University of Zululand, South Africa

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



Chapter 12
Application of Blockchain Technology for Distributed Management of Digital Research Library
HOIAINES «. ettt sttt st ettt be e st esme e sbeesbe e bt e bt e b e nee 196
John Asuquo Ekpenyong, University of Calabar, Nigeria
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

Chapter 13
Adoption and Maintenance of the Next Generation Integrated Library Systems (ILS) in Academic
LEDTATIES ..ottt ettt ettt sat e st sa e st sat e e bt sat e st eeateeaaesatesanesaneea 213
Regina Balengane Sikhosana, Durban University of Technology, South Africa
Mogiveny Rajkoomar, Durban University of Technology, South Africa
Sentoo Ramnarain Naresh, Durban University of Technology, South Africa

Section 3
Library and Information Science (LIS) Curriculum/Education and Digital Skills in the
21st Century (Digital Transformation Era)

Chapter 14

A Framework for Integrating Artificial Intelligence Into Library and Information Science

CUITICULA .ttt sttt et s bt sbe e s bt e sbe e s bt e s bt e sbeesbeesaeesbeenbeenne 233
Vusi Wonderboy Tsabedze, University of Eswatini, Eswatini
Ntombikayise Nomsa Mathabela, University of Eswatini, Eswatini
Sanni Shamsudeen Ademola, University of Eswatini, Eswatini

Chapter 15

Digital Pedagogies of Academic Librarians in the Fourth Industrial Revolution ............cc.cccccene.e. 247
Mousin Omarsaib, Durban University of Technology, South Africa
Mogiveny Rajkoomar, Durban University of Technology, South Africa
Nalindren Naicker, Durban University of Technology, South Africa

Compilation of RefEIreNCesS ...............cccovieiiiiiiiiiiiicie ettt e e e e e eae e sbeeenseesnseeas 271
ADbout the ContrIDULOTS ............ocviiiiieie et e e et e e e s beeebaeesraeesseessseeesns 311
11T ). USSR 315

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Detailed Table of Contents

PLOEACE ...ttt ettt e ettt et et et e e e e e eaeaeeeeeaaeeeaaeaeaerererareraraaaa——— XV

ACKNOWIEAGIMENL ..........ooiiiiiiiiiiiiee ettt ettt sat e st e st e s it e s stesstesaeesatesaeesneeeaes Xix

Section 1
Digital Innovation in Academic Libraries

Chapter 1

Futurizing Library Services in a Technology-Driven Dispensation: Reflections on Selected

Academic Libraries in Zimbabwe and South AfTiCa .........ociiiiiiiiiiiiieieeeee e 1
Tlou Maggie Masenya, Durban University of Technology, South Africa
Collence Takaingenhamo Chisita, Durban University of Technology, South Africa

Many libraries and information centres are faced with the challenges of providing effective services
to their users in the digital era. Modern technologies such as internet of things (IOT), blockchain,
cloud computing, just to name a few, have brought about transformation in the way library services are
delivered and are providing libraries with an opportunity to extend their relevance in the digital era.
These technologies have the potential to revolutionize information services delivery in libraries and how
libraries interact with each other in networked environments. Academic libraries are thus positioning
themselves to take the advantage by implementing these innovative technologies to provide effective
services to their users. This study reviewed related literature on futurizing academic libraries through
technology adaptation to analyse the application of emerging technologies in the provision of electronic
library services with the view to highlight how these technologies can revolutionise library practices
and information service delivery.
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Academic libraries need to play a central role in providing user-centred services and enhancing users’
quality of experience through digital innovation in the era of digital transformation. In the process of
digital transformation, the businesses are transformed whereby new emerging approaches, best business
practices, and new business models such as Business Model Canvas, are developed to support digital
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libraries innovations. Digital libraries are at the core of achieving higher education strategic priorities
and critical pillars that include teaching and learning, research, and community engagement in an
environment undergoing rapid digitalization. The Business Model Canvas thus offers digital libraries a
lens through which to design innovative digital services to support the critical pillars of South African
higher education institutions. This chapter explores the value of the Business Model Canvas in supporting
creative digital services to internal patrons such as students, academics, researchers, and external patrons
such as policymakers and industries.

Chapter 3
Contemporary Trends and Technologies in Research Libraries: An OVerview ........c...cccceveevceneenen. 40
Neha Lata, Babasaheb Bhimrao Ambedkar University, India
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

This chapter discusses some of the contemporary trends and emerging technologies in research libraries.
The chapter begins by explaining the concept of aresearch library and differentiating between the services
offered in traditional versus digital research libraries. The contemporary trends and technologies discussed
in this study include big data, blockchain technology, podcast, vodcast, data everywhere, drones, robotics
and artificial intelligence (Al) technology, unplugged, makerspace, and the internet of things (IoT). The
chapter is important to library users, librarians, and the general public interested in library practices.

Chapter 4
Infusion of Digital Technologies in the Sustainability of Academic Libraries: Opportunities and
TRIEALS. ...t ettt ettt ettt et et et et e bt et e et et e et e et e et e et e e bt e bt ebe et s 57
Rexwhite Tega Enakrire, Department of Information Science, University of South Africa,
South Africa
Joseph Kehinde Fasae, Afe Babalola University, Ado-Ekiti, Nigeria

Digital technologies are now incorporated into organizations for effective and efficient operations of their
job performance. Many African countries are yet to advance into the technology phase whereas other
parts of the world are already adopting digital technologies in their operations and service delivery. The
qualitative research approach was applied in this study using a literature review to harvest different articles
in online databases of Scopus and Web of Science. Findings indicate that digital technologies could be
used in the sustainability of academic libraries through accessing, processing, gathering, manipulating,
presenting, and communicating information in different format such that library users’ information needs
are met. Digital technologies such as smartphones, ebooks, blogs, social media, digital computers, scan
machines, digital cameras, robotics, drones, etc. were used to support library and information services.
The study recommends proactive steps by parent bodies to provide libraries with financial support to
acquire necessary digital facilities.

Section 2
Knowledge Management and Dissemination/Sharing in Academic Libraries

Chapter 5
Knowledge Organisation in Academic Libraries: The Linked Data Approach ...........ccccceeververiennnen. 71
Madireng Monyela, University of Limpopo, South Africa
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Linked Data (LD) emerged as an innovation in libraries over a decade ago. It refers to a set of best
practices for publishing and linking structured data using existing Semantic Web technologies. Knowledge
organisation in academic libraries can use the advantages of LD technologies to increase availability
of library resources on the world wide web. Existing methods of descriptive cataloguing are based on
describing metadata and constructing unique authorized access points as text strings. However, this
strings-based approach works well in the closed environment of a traditional library catalogue and not
in an open environment where data are shared and linked. This chapter investigates the introduction of
LD in the organization of knowledge in academic libraries, as literature shows that students prefer to
search the internet for their information needs. Secondary literature was reviewed and analysed. Findings
indicated that libraries that adopted LD increased the visibility of their products on the internet.

Chapter 6
A Digital Library for Researchers, Scientists, and Scholars: Mendeley Desktop Application............. 89
Valentine Joseph Owan, University of Calabar, Nigeria, Nigeria & Ultimate Research
Network (URN), Nigeria
Daniel Clement Agurokpon, University of Cross River State, Nigeria & Ultimate Research
Network (URN), Nigeria

This chapter discusses the application of Mendeley desktop in academic and research libraries. The
features of Mendeley were used to justify it as a digital library for researchers, scientists, and scholars.
The importance of Mendeley desktop application as a digital library was also compared with a traditional
library. This chapter should thus enable anyone without prior knowledge of Mendeley to effectively utilise
it as a digital library as it provides an extensive guide on how to work with the Mendeley Application
to perform various tasks.

Chapter 7
Implementation of the SharePoint Platform as a Record Management System in Universities.......... 105
Nkholedzeni Sidney Netshakhuma, University of Mpumalanga, South Africa

This chapter assesses the advantages and disadvantages of implementation of the SharePoint platform
as a records management system at South African universities. The research found that implementation
of SharePoint platform as a records management system requires universities to assemble a records
management team with skills and knowledge on archives management and information communication
technologies. The National Archives of South Africa should also provide advisory role on universities
to select appropriate information communication technology. Development and implementation of the
SharePoint platform as a records management system require organisational culture and collaboration
of divisions, departments, and units of universities.

Chapter 8

Social Media and School Libraries in the Wake of the COVID-19 Pandemic: Overview of Schools

in a Selected District in Manicaland, ZimbabWe ............cccceeviiiriiiiiiiiiiiieeieeieesieeeiee et 123
Pretty Dube-Chibangwa, Mutare Polytechnic, Zimbabwe
Collence Takaingenhamo Chisita, Durban University of Technology, South Africa

The COVID-19 pandemic has presented school libraries with opportunities and challenges that are
unprecedented in the history of humankind as evidenced by total shutdowns, lockdown rules and
regulations, and adaptation of emerging technologies for supporting teaching and learning in educational
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institutions. This chapter provides a general overview of the experiences of school libraries in a selected
district in Manicaland, Zimbabwe. It highlights how the digital divide disadvantages school libraries that
are resource famished. Using a qualitative methodology, the chapter interrogates how the adaptation of
social media platforms has helped school libraries to contribute towards learning amidst the complications
of the COVID-19 pandemic.

Chapter 9
A Data Mining Algorithm for Accessing Research Literature in Electronic Databases: Boolean
[0S 2110 ) 4SS 140
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

Searching and retrieving relevant research materials from electronic databases are difficult for many
students and early career researchers. Many researchers have abandoned beneficial research projects
because they believe that related literature is unavailable to ground their work. This chapter serves
as a guide to students, professionals, and internet users on how to pull information from electronic
databases easily. The chapter begins by clarifying the concept of electronic databases, the evolution of
electronic databases, and the processes involved in indexing scholarly works in an electronic database.
The advantages and disadvantages associated with the use of electronic databases are also discussed.
The chapter describes how electronic database search works, with insights into some poor practices. The
concept of Boolean operators and how they can be used to easily mine desired contents from electronic
databases are discussed. The knowledge and use of Boolean operators might become unavoidable in
enabling researchers to locate relevant materials for their projects.

Chapter 10
Adoption of Institutional Repositories Towards Realization of Digital Libraries: The Southern
ATSTICAN PEISPECIIVE ....eeoitiiiiieiiie ettt ettt ettt ettt e st e st e st e s bt esbte e nteesabeesnseesnsaeansaeenseesnseennses 156
Mass Masona Tapfuma, University of KwaZulu-Natal, South Africa
Ruth Geraldine Hoskins, University of KwaZulu-Natal, South Africa

Dissemination of the literature is crucial in scholarship for it to meaningfully contribute to development.
The establishment of the Open Archives Initiative and the BOAI transformed the scholarly communication
landscape. Open access institutional repository (IR) is one innovative technology through which scholarly
literature can be made freely available and accessible to the public. Academic libraries across the globe,
including Africa, embraced and established IRs to enable cost-free access to their institutional research
output on the internet, thus increasing its global visibility and reach while ensuring long-term preservation
of the intellectual output. This chapter explores the role of open access repositories in enhancing access
to information and knowledge generation in academic libraries, catalogues the success of IRs in Southern
Africa, and ascertains the challenges faced by universities in Southern Africa in the establishment and
management of IRs.

Chapter 11

Supporting Data Preservation Through Institutional Repositories of the Academic Libraries in

South Africa: A Case Study of Three Academic Libraries .........ccoceevveeriiiiiieiniiiniieieceieeeee e 176
Mpilo Mthembu, University of Zululand, South Africa
Lungelo Sanele Mbatha, University of Zululand, South Africa
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Institutional repositories (IRs) are open access platforms that could be viewed as ideal platforms for
supporting the management of the scientific knowledge which enhances knowledge generation, preservation,
use, and sharing and for increasing the scale of research performance in a research community. This
chapter investigates the use of IRs in preserving data at selected academic libraries in KwaZulu-Natal
province, South Africa, guided by the Digital Curation Centre (DCC) Lifecycle Model. The interpretivist
research paradigm following a qualitative research approach through a case study was employed. The
findings of the study reveal uniform IRs for data preservation in the participated academic libraries.
The findings also show a strong need for training and workshops to equip the librarians and researchers
with the necessary skills and knowledge for preserving data in the IRs. A lack of resources is the biggest
threat to preserving data for most academic libraries.

Chapter 12
Application of Blockchain Technology for Distributed Management of Digital Research Library
5 10§54 V£ 196
John Asuquo Ekpenyong, University of Calabar, Nigeria
Valentine Joseph Owan, University of Calabar, Nigeria & Ultimate Research Network
(URN), Nigeria

Technological advancement is gradually shifting the paradigm of how network records and transactions
are processed and secured without third-party intervention. The importance of blockchain technology in
performing these roles cannot be overstated. This technology has a wide application in the health, banking,
insurance, real estate, media, and transportation sectors. Nevertheless, the role of blockchain technology
in the distributed management of digital research library resources has received limited attention. This
chapter discusses the distributed management of digital research library resources through blockchain
technology. It explains the meaning, features, and components of blockchain technology. Concepts
such as distributed library management and digital research library were clarified. The digital research
library materials were highlighted along with how they can be managed. The chapter thus argues that
blockchain technology can be used in the distributed management of digital research library resources.

Chapter 13
Adoption and Maintenance of the Next Generation Integrated Library Systems (ILS) in Academic
LUIDIATIES .ottt b e bbbt e s bt bbbt bbb e s be e she e bt e b e ne 213
Regina Balengane Sikhosana, Durban University of Technology, South Africa
Mogiveny Rajkoomar, Durban University of Technology, South Africa
Sentoo Ramnarain Naresh, Durban University of Technology, South Africa

The next-generation library integrated systems (ILS) are becoming increasingly popular throughout the
world. However, determining appropriate decision-making aids for the implementation and maintenance
of the next-generation ILS is complicated and difficult to manage. This chapter is based on a systematic
literature review related to the adoption and maintenance of next-generation ILS in academic libraries
published between 2016-2022. Roger’s diffusion of innovation (Dol) was used as a framework to examine
ways of understanding and accepting new technologies. Existing research indicates that academic libraries
in South Africa are using next-generation ILS to ensure interoperability between the various systems,
platforms, and devices that are part of modern library systems. Despite its potential benefits, there are
significant barriers to the adoption of ILS such as lack of technical knowledge and skills in using emerging
technologies and the perception among LIS professionals worldwide that they will negatively impact
their jobs and lead to unemployment.
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Globally, the role of academic librarians as online teachers at higher education institutions is experiencing
a tsunami of change. This is due to the Fourth Industrial Revolution and the influence of technology
on pedagogy. The 21st-century academic librarian is challenged to adopt innovative teaching methods
using technology in a digital environment. The purpose of this study was to explore the pedagogical
and technological preparedness of academic librarians at University of Technologies in South Africa for
online teaching. The technology pedagogy content knowledge framework guided the methodology in
exploring the pedagogical and technological preparedness of academic librarians. A pragmatic approach
using quantitative techniques was used in the data collection process. The data collected from the findings
were analyzed and validated resulting in emerging themes. The results show a lack of pedagogical and
technological skills among academic librarians at UOT in South Africa.
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Preface

Knowledge is considered as a fundamental resource, and it is critical to the long-term sustainability and
success of any organisation. Information also played an important role in the world today. Academic
libraries serve as reservoir and repositories of knowledge and information from all fields of learning to
ensure that knowledge remain accessible and available to users and future generations of scholars. Most
of the academic institutions, globally are thus realizing that knowledge is their greatest competitive asset
and a key strategic resource of the future. The new normal environment has also repositioned library’s
operations, services and user’s expectations. Academic libraries are now providing online or digital
services to meet users’ needs during this COVID 19 era. There is thus a need for proper management of
knowledge and information resources to ensure the library’s ability to function effectively and provide
documentary evidence of scholars and citizens, and to improve library service delivery. Innovative
technologies have transformed the way knowledge and information have been managed across different
organisations and are easily making knowledge accessible from anywhere. Inclusion of all these newer
technologies have shown the fast pace at which the digital transformation is rapidly evolving. Academic
institutions, across the globe, have embraced digital transformation in order to meet information needs
of library users in the digital era, characterized by globalization and knowledge-based economy. This
transformation necessitates a need for best practices, reimagine strategies and implement innovative
technologies for managing and preserving knowledge in academic libraries to ensure a sustainable
knowledge access and increase knowledge sharing.

Increasing number of academic libraries and Information centres worldwide are thus positioning
themselves by actively implementing knowledge management systems and innovative technologies to
provide their patrons with high-quality information in a reasonable time. These institutions are increas-
ingly adopting digital technologies such as Internet of Things (IOT), LibChain, Cloud computing and
Blockchain in creating, organizing, storing, managing, disseminating, preserving, enhancing access
to their vital knowledge and deliver their services more effectively and efficiently. The key areas of
digitalisation and global challenges that are faced during digital era and COVID-19 pandemic period is
new and unique, and thus requires new knowledge that is gained from a deep understanding of complex
issues. The overall objective of this book is to determine the role of innovative technologies in enhancing
knowledge access in academic libraries in the digital era. Although these modern technologies have the
potential to revolutionize information services delivery in libraries, however, adopting these technolo-
gies can be a daunting task as many libraries and information centres are faced with the challenges of
fully incorporating emerging and innovative technologies in their libraries. The process for knowledge
management and strategies for digital transformation is therefore not straight forward and is rather
complicated. This book shares diverse reflections, practical experiences and perspectives drawn from
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scholars and researchers globally, on the subject matter related to the application of innovative technolo-
gies in the management, preservation and enhancement of knowledge access in academic libraries. It
will serve as a valuable and useful tool for many researchers and it will provide the students, records
managers, archivists, information specialists, knowledge managers, ICT professionals, policy makers,
system analysts with state-of-the art knowledge on the adoption of innovative technologies in managing
and accessing knowledge and to learn about new trends, technologies, innovations and developments in
digital transformation of libraries from a global perspective.

ORGANIZATION OF THE BOOK

A brief description of each of the chapters follows:

Chapter 1, “Futurizing Library Services in a Technology-Driven Dispensation: Reflections on Se-
lected Academic Libraries in Zimbabwe and South Africa,” focuses on futurizing academic libraries
through technology adaptation and the application of modern technologies such as Internet of Things
(IOT), Blockchain, Cloud computing, etc. in enhancing knowledge access, in providing effective ser-
vices to their users and to extent their relevance in this digital era. these technologies have brought
about transformation in the way library services are delivered. Innovative technologies have brought
about transformation in the way library services are delivered and can revolutionise library practices
and information service delivery.

Chapter 2, “Academic Libraries Innovation Through a Business Model Canvas Lens: A Case of South
African Higher Education Institutions,” explored the value of the business model canvas in supporting
digital libraries in South African Higher Institutions and creative digital services to internal patrons such
as students, academics, researchers and external patrons such as policymakers and industries.

Chapter 3, “Contemporary Trends and Technologies in Research Libraries: An Overview,” discusses
some of the contemporary trends and emerging technologies in research libraries including big data,
blockchain technology, podcast, vodcast, data everywhere, drones, robotics and artificial intelligence
(AD) technology, unplugged, makerspace, and the Internet of Things (IoT). The book chapter will pro-
vide insights and support for academics, records managers, knowledge managers, librarians, archivists,
computer scientists, Information Technology specialists, data curators and policy makers in the above-
mentioned fields.

Chapter 4, “Infusion of Digital Technologies in the Sustainability of Academic Libraries: Opportuni-
ties and Threats,” investigated how digital technologies could be used in the sustainability of academic
libraries through accessing, processing, gathering, manipulating, presenting and communicating informa-
tion in different format such that library users’ information needs are met. Digital technologies such as
smartphones, ebooks, blogs, social media, digital computers, scan machines, digital cameras, robotics,
drones etc. are adopted by academic libraries to support their information services.

Chapter 5, “Knowledge Organisation in Academic Libraries: The Linked Data Approach,” discusses
the introduction of Linked Data in the organization of knowledge in academic libraries and how aca-
demic libraries can use the advantages of Linked Data technologies in the organization of knowledge
to increase availability of library resources on the World Wide Web. Findings indicated that academic
libraries that adopted LD increased the visibility of their products on the internet.

Chapter 6, “A Digital Library for Researchers, Scientists, and Scholars: Mendeley Desktop Ap-
plication,” discusses the application of Mendeley desktop in academic and research libraries, and the
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importance of Mendeley desktop application as a digital library as compared to a traditional library.
This chapter provides an extensive guide on how to work with the Mendeley Application to perform
various tasks and should thus enable anyone without prior knowledge of Mendeley to effectively utilise
it as a digital library.

Chapter 7, “Implementation of SharePoint Platform as a Record Management System in Universities,”
assesses the advantages and disadvantages of implementation of the SharePoint platform as a records
management system at South African universities. The research found that implementation of Share-
Point platform as a records management system requires universities to assemble a records management
team with skills and knowledge on archives management and information communication technologies,
organisational culture, collaboration of divisions, departments, and units of universities.

Chapter 8, “Social Media and School Libraries in the Wake of the COVID-19 Pandemic: General
Overview of Schools in a Selected District in Manicaland, Zimbabwe,” provides a general overview
of the experiences of school libraries in selected district in Mutare, Zimbabwe. It highlights how the
digital divide disadvantages school libraries that are resource famished. This chapter interrogates how
the adaptation of social media platforms has helped school libraries to contribute to learning amidst the
complications of the COVID-19 pandemic, using a qualitative methodology.

Chapter 9, “A Data Mining Algorithm for Accessing Research Literature in Electronic Databases:
Boolean Operators,” serves as a guide to students and researchers on how to easily pull information
from electronic databases and it describes how electronic database search works, with insights into some
poor practices. The advantages and disadvantages associated with the use of electronic databases, the
concept of Boolean operators and how they can be used to easily mine desired contents from electronic
databases are also discussed.

Chapter 10, “Adoption of Institutional Repositories Towards Realization of Digital Libraries: The
Southern African Perspective,” explored the role of Open Access Repositories (OAR) in enhancing access
to information and knowledge generation in academic libraries, it catalogues the success of Institutional
Repositories (IRs) in Southern Africa and ascertain the challenges faced by universities in Southern
Africa in the establishment and management of IRs.

Chapter 11, “Supporting Data Preservation Through Institutional Repositories of the Academic
Libraries in South Africa: A Case Study of Three Academic Libraries,” investigated the use of Institu-
tional Repositories (IRs) in preserving data at selected academic libraries in KwaZulu-Natal province,
South Africa, guided by the Digital Curation Centre (DCC) Lifecycle Model. A lack of resources is
the biggest threat to preserving data for most academic libraries. The findings show a strong need for
training and workshops to equip the librarians and researchers with the necessary skills and knowledge
for preserving data in the IRs.

Chapter 12, “Application of Blockchain Technology for Distributed Management of Digital Research
Library Holdings,” discusses the distributed management of digital research library resources through
blockchain technology. It explains the meaning, features and components of blockchain technology.
Concepts such as distributed library management and digital research library were clarified. The digital
research library materials were highlighted and how they can be managed. The chapter thus argues that
blockchain technology can be used in the distributed management of digital research library resources.

Chapter 13, “Adoption and Maintenance of the Next Generation Integrated Library Systems (ILS) in
Academic Libraries,” investigated the adoption and maintenance of next -generation ILS in academic
libraries and reviewed literature published between 2016 -2022. Roger’s Diffusion of Innovation (Dol)
was used as a framework to examine ways of understanding and accepting new technologies. Existing
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research indicates that academic libraries in South Africa are using next-generation ILS to ensure in-
teroperability between the various systems, platforms and devices that are part of modern library systems.
Despite its potential benefits, there are significant barriers to the widespread adoption of next-generation
ILS in academic libraries

Chapter 14, “A Framework for Integrating Artificial Intelligence Into Library and Information Sci-
ence Curricula,” addresses the rationale for integrating Al in the curricula of University of Eswatini, a
theoretical framework for Al curriculum and prospects for integrating Al into curricula of University
of Eswatini.

Chapter 15, “Digital Pedagogies of Academic Librarians in the Fourth Industrial Revolution,” exam-
ines the pedagogical and digital skills of academic librarians at University of Technologies (UOTs) in
South Africa. The Technology Pedagogy Content Knowledge (TPACK) framework guided the method-
ology in ascertaining the pedagogical and digital skills of academic librarians. The results show a lack
of pedagogical and digital skills among academic librarians at UOT’s in South Africa.

Tlou Maggie Masenya
Durban University of Technology, South Africa
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ABSTRACT

Many libraries and information centres are faced with the challenges of providing effective services to
their users in the digital era. Modern technologies such as internet of things (10T), blockchain, cloud
computing, just to name a few, have brought about transformation in the way library services are deliv-
ered and are providing libraries with an opportunity to extend their relevance in the digital era. These
technologies have the potential to revolutionize information services delivery in libraries and how
libraries interact with each other in networked environments. Academic libraries are thus positioning
themselves to take the advantage by implementing these innovative technologies to provide effective
services to their users. This study reviewed related literature on futurizing academic libraries through
technology adaptation to analyse the application of emerging technologies in the provision of electronic
library services with the view to highlight how these technologies can revolutionise library practices
and information service delivery.
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Futurizing Library Services in a Technology-Driven Dispensation

INTRODUCTION

Before modern digital technologies, library books, journals and other printed resources were kept on
shelves and accessed by consulting catalogue cards in catalogue cabinets. The emerging technologies
are transforming the way libraries operate from the analogue to the digital paradigm. Library informa-
tion resources continue to increase in multiple forms and formats: printed, audio-visual, electronic, and
multimedia formats. Bhat, Rao and Pai (2014) stated that electronic resources(e-resources) had become
an inseparable part of libraries and researchers because they provide an enviable comfort that their print
counterparts failed to provide. The emergence of modern technologies has transformed library infor-
mation service provision for the benefit of users irrespective of time and space. Rehman and Mujtaba
(2021) argued that rapid, dynamic and innovative changes in the technological sector and globalisation
continue to drive the digital revolution in libraries. The adoption of modern technologies is changing
every aspect of the library, for example, acquisition, processing, storage, retrieval and dissemination
of information. The storage of information resources is now digitally driven, kept in data centres and
accessed via the Internet to aid large information storage and ensure flexibility in access and retrieval
(Adetoro & Ayeni, 2020). Therefore, today’s library information services provision ensures access to
electronic or digital resources. However, there can be a delay or no access to these resources if they are
not adequately organised. Academic libraries are thus playing a significant role in providing access to
credible digital resources, organising them and helping users locate, discover, retrieve, utilize, reproduce
or produce and share information they need.

Atkinson (2020) highlighted that innovative library technologies now typify the fifth generation
of libraries powered by fifth-generation technologies. For example, self-service technologies, online
repositories, mobile or wearable devices and social media have become the order of the day. Academic
libraries have moved from collections-based to service-based institutions focusing on research data
management, bibliometrics, open access presses, virtual reference services, and digital and metaliteracy.
Atkinson (2020) also noted that while libraries have transitioned from physical to online collections
and the provision of access to an increasing range of electronic resources, they continue to encounter
opportunities and challenges in areas such as the adaptation of the technologies of the Fourth Industrial
Revolution (4IR), for example, artificial intelligence, the Internet of things and wearable technologies.
Ashiq, Madge and Robu (2019) further observed that the technological revolution in the twenty-first
century had contributed immensely to shaping library users’ expectations, preferences, and behaviors.
Benedetti et al. (2019) also highlighted the need for libraries to adopt new skills for change management
in an era of Volatility, Uncertainty, Complexity and Ambiguity (VUCA) and the need to be relevant in
the digital era. The VUCA phenomenon and digital trajectory demand librarians to leverage their mental
alacrity and highly sought-after critical skills for engaging with new technologies and the dynamic needs
of diverse users and an appreciation of emerging technologies to move the library profession forward.

Preparation for technological developments requires a future thinking approach in order to unearth
the inclinations and dynamics manipulating the present moment and that are creating the future (Schlak,
2020). According to the author the futures thinking approach aids librarians to recognize and strive
toward a future that will reflect our choices and is informed by stratagems to discover alternatives, pos-
sibilities, and choices in the era of technological progress. The library collections of the twenty-first
century continue to evolve due to technological change and this justifies the need for futures thinking.
The futurization of academic libraries is necessary for an era whereby the change is the only constant
thing. Sarfraz, Sarfraz, Iftikar and Akhund (2021) argued that the rate at which information was be-
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ing processed and made available in larger volumes than it was in the twentieth century would soon
overwhelm and render 4IR technologies incapable. Sarfraz, Sarfraz, Iftikar and Akhund (2021) further
noted that the COVID-19 pandemic and infodemic was likely to steer the world into the next industrial
revolution creating Society 5.0 or Fifth Industrial Revolution (5IR), whereby the amount of informa-
tion may be impossible for processing by Industry 4.0 technologies. However, it should be noted that
there are still libraries grappling with embracing the digital transformation because of the digital divide.
Tanner (2009) urged libraries to rethink the digital divide and further described the digital divide as the
lacunae between those with effective access to digital technologies and those without. The digital divide
can be attributed to the lack of material resources concerning access to hardware and software, lack of
technical infrastructure (connectivity and power), challenges of usability (Information technology skills)
and the limitations of the paywall (Tanner, 2009). The study aimed to determine how academic libraries
adopt modern technologies and how these technologies are revolutionizing academic libraries in selected
academic libraries in Southern African countries. The study focused on selected libraries affiliated with
the South African Library and Information Consortium (SANILAC) and the Zimbabwe University of
Library Consortium (ZULC). Using purposive sampling, four academic libraries were selected from
SANILAC and two from ZULC. The criterion for inclusion in the study was based on the ranking of
the academic library’s parent university on SCIMAGO in 2022. The SCIMAGO Institutions Rankings
(SIR) is an academic and research-related ranking that combines three different indicators based on
research performance (50%), innovation outputs (30%) and societal impact (20%). These indicators are
measured by the visibility of the institution on the web using the Scopus database (University Institute
of Lisbon, ISCTE, 2022). SIR is defined as a rating agency that syndicates three different indicators,
namely, based on performance: research (weight 50 per cent), innovation results (weight 30 per cent),
and social impact (weight 20 per cent) as measured by web visibility (SCIMAGO, 2021). South Africa
has 23 Universities on the SCIMAGO Institutions Ranking (2022), while Zimbabwe has 2, namely, the
University of Zimbabwe and the Midlands State University.

STATEMENT OF THE PROBLEM

Academic libraries serve as the nerve centres of academic institutions, and as such, they should be seen
to lead to the adaptation of emerging technologies that enhance service delivery. The future provides
academic libraries with the world over with an opportunity to leverage their services in support of
teaching, learning and research. However, the lackadaisical approach in planning for the digital trans-
formation era might result in libraries losing their lustre as the first choice for access to credible and
reliable information. While there is a myriad of digital platforms providing because of the proliferation
of digital platforms performing the same functions faster. The onus is on academic libraries to rethink
and re-strategise the progressive way forward. McGills (2016) highlighted that the key challenges being
experienced by libraries related to the ability to engage potential modern users and to provide them with
the necessary information. The modern academic libraries face the long-term challenges of technological
impact, leadership, education, digitisation, scholarly communication, support for modern learners and
funding. However, these challenges provide a fecundated ground for librarians to think without a box
by resetting, rethinking, reprofiling and strategizing the way forward in an era of constant change. The
evolution of libraries has progressed through three stages: modernisation, automation, and digitization
(Nahak & Padhi, 2019). Similarly, library materials have also evolved from stone tablets, clay tablets,
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papyrus, cuneiforms, books, CDs, microforms, e-books, database resources, and open access to virtual
resources (Orji & Anyira, 2021). The technical progress of libraries is now being shaped by emerging
digital technologies, including smart technologies.

Ashiq, Rehman and Mujtaba (2021) bemoaned that the traditional armchair culture, mindset and
insouciant_librarianship continue to inhibit innovation and creativity among the techno-savvy young
professionals. The latter expect higher standards of library services. Technological developments should
thus be viewed as opportunities for creativity and innovation within constant technical progress. Many
libraries and information centres have increasingly adopted modern technologies to provide effective
library and information services in digital environments. Academic libraries have also grasped the op-
portunities presented by applying new technologies to revolutionize the technical processes required to
deliver services and are taking advantage of new technologies to make the library collection available to
users anywhere, anyhow and anytime. The majority of academic libraries are now ‘hybrid’, combining
physical space and collections with a virtual library of electronic materials and services, and are among
the most advanced in developing electronic-based services. The adaptation of modern technologies al-
lows libraries to provide users with better service by offering user-friendly access to what they want,
when they want it and how they want it. Libraries are thus expected to use various types of emerging
technologies to provide services more quickly and in greater volume than before. During the second half
of the twentieth century, libraries started providing access to information in electronic formats such as
CD-ROMs, World Wide Web and online databases, and the Internet became the primary platform for
libraries to build and deliver information resources, services and instructions, since the 1990s (Mayega,
2008). Uddin and Hasan (2012) noted that new technological developments have profoundly affected
libraries. Almost every function in a library has been altered by advances in electronics, computeriza-
tion, and telecommunications. With these new trends, the libraries have, therefore, changed from printed
collection to Web-based publishing platforms for digital collection; reference desks have been changed
to Online Reference Service Web 2.0, manual indexing and bibliographies have been changed to full-
text databases; manual library catalogue changed into web-based Online Public Access Catalogue or
web OPAC, manual sharing of information changed into the networking of libraries and inter-library
loan service changed into digital Interlending and document delivery of information, to name a few.
However, this transformation has brought a challenge in the field of library information services with
regards to the processes and procedures of dealing with the ever-increasing complexity of information,
differentiating useful information from misinformation and fulfilling the growing, complex, dynamic
needs and expectations of the users (Mayega, 2008).

As observed by the Council of Canadian Academies (CCA) (2015), libraries and related institutions
are experiencing numerous challenges in adapting to the digital age. These include dealing with but
are not limited to the rapid obsolescence of the technology currently in use, making accessible mass
quantities of digital data and maintaining trustworthy of the repositories as special databases that hold
documentary evidence of scholars and citizens (Council of Canadian Academies, 2015). Generally, for
digitally competent library users, e-resources are relatively easy to discover, locate and retrieve, depend-
ing on the nature of the user interface. The aforestated resources possess significant research value to
the researchers, but they can be cumbersome to catalogue, manage and administer and librarians still
grapple with managing them. Librarians need to develop a set of critical skills and competencies in order
to perform successfully in the digital era. The adoption of modern technologies will also depend on the
digitisation programmes and the motivation and attitudes of librarians and information professionals.
Adebayo (2013) argued that the overabundance of robust information found on the Internet obliges

4

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Futurizing Library Services in a Technology-Driven Dispensation

librarians to be technologically apt in organising the content and strategizing on the modus operand on
how it can be integrated onto institutional databases and OPACs. The research objectives formulated
for this study aimed to:

e  Determine the application of emerging technologies in selected academic libraries in Southern
African countries;

e  Review the development of institutional repositories in selected academic libraries in Southern
African countries;

e  Determine the role of maker spaces in promoting the use of modern technologies in academic
libraries; and

e  Make recommendations on how academic libraries can manage technological change.

APPLICATION OF MODERN TECHNOLOGIES IN ACADEMIC LIBRARIES

Libraries are expected to add value to the products and services by facilitating access through the imple-
mentation and adoption of modern technologies, making information more logically organised and easier
to find, discover, retrieve and share. Enakrire and Ocholla (2017) asserted that modern technologies
affect the organisation and access to library information resources. Emerging technologies facilitate the
provision of information resources in various forms and formats, including printed and electronic. Saeed
and Rafia (2014) stated that emerging technologies could increase the efficiency of information retrieval
and stock verification, document digitisation, and circulation control within university libraries. There-
fore, modern technologies should be implemented for digitisation and quick information retrieval and
better service to the client. With the rise of electronic resources and innovative technologies, academic
libraries interested in enhancing user services and providing access to library services and collections
have begun to look at ways of creating online communities. Nowadays, many academic libraries have
sophisticated searching tools available to students and faculty. The technology-based library services
can increase library quality with higher accuracy, consistency, and space-saving. Online catalogues have
also revolutionized how materials are made available and accessible in the digital era.

The automated library is now becoming a trend to provide fast services due to this rapid technological
change. The trend of technology in the library has reflected many opportunities and made the academic
library a fully automated library nowadays. An automated library provides effective services to users
while also saving their time. Many companies provide technologies for the library in big countries such
as the United States and China. For example, Bibliotheca, a western transforming libraries company,
has made efforts in a particular field, including self-service, returning and sorting, open plus library
access, cloud library, holds pick-up locker, security and detection, staff tools and library supplies. The
need for effective library services thus calls for academic libraries to adopt modern technologies such
as web-based Online Public Access Catalogue (OPAC), Web 2.0, Internet of Things, Blockchain, Cloud
computing and the development of Institutional Repositories (IRs).

Web-Based Online Public Access Catalogue

Moran and Morner (2017) noted that developing the latest information organising tools is imperative to
pinpointissues about strategies for the organisation of hybrid information sources in the academic library
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environment. These include the utilisation of the latest developments in cataloguing and classification
tools and their impact on cataloguing information resources, policies about the cataloguing processes
of library resources and possible measures that could be put in place to improve the effectiveness of
the cataloguing of library information resources (Ifijeh, Segun-Adeniran and Igbinola, 2019). Lazarinis
(2014) defines cataloguing as the sum of all practical operations a cataloguer undertakes to organise
documents and their description to be efficiently located, discovered, managed, identified and accessed.
The cataloguing process enhances the creation of metadata found in a library using standardised catalogu-
ing tools to achieve the bibliographic description, authority control, subject analysis and assignment of
classification notation to generate a library catalogue (Park & Morrison, 2017). The cataloguing process
takes place in two forms: original cataloguing and copy cataloguing. Original cataloguing refers to the
preparation of a bibliographic record from scratch without a pre-existing catalogue record for the same
edition of the same manifestation, which is usually time-consuming for the cataloguer since the cataloguer
must record all the bibliographic information of the manifestation (Kim,2003).

Over the past decade, an increasing number of academic libraries have been replacing the traditional
card catalogue as a means of access to their collections and switching over to OPAC. Library users can
thus be served much better if they can have access to other library collections through resource shar-
ing and electronic databases such as the Online Public Access Catalogue (OPAC) (Buchholz, 2011).
OPAC has revolutionized how materials are made available and accessible in the digital age. Fabumni
and Asubiojo (2013) define Online Public Access Catalogue (OPAC) as an interface of an information
retrieval system which assists information searchers in accessing library resources using several access
points. OPAC, or simply a library catalogue, is a digital database of materials such as text files, e-books,
journals, etc., held by a library or group of libraries. It is concerned with searching for and retrieving
bibliographic records of information items instead of full-text of the content of resources (Fabumni &
Asubiojo, 2013). Library users can now search for information from their desktops and download e-
books onto their PDA. Full-text retrieval of information sources is becoming commonplace, and services
increasingly become personalised and paid for. Nahotko (2020) categorised the historical development
of OPAC:s into seven (7) generations beginning in the 1970s to the twenty-first century, as illustrated
in the table below:

The fourth to the latest generation of OPACs known as Web OPACs has evolved from the first genera-
tion to an expanded generation, reflecting changes in functionalities, technologies and interface (Nahotko,
2020). Information literacy (IL) and meta-literacy skills are a pre-condition for effective use of OPAC,
enabling information users to formulate successful search strategies, locate information sources, and
use acquired information effectively and ethically. In assisting users to achieve such goals (Ndumbaro
& Kassim, 2021). OPAC displays the query search results in an easy-to-understand format to enable
patrons to find digital material quickly. With the help of OPAC, users can check the availability of any
library material on the Web without leaving the place. It informs the library users whether the required
material is available or not. It is, therefore, clear that the use of various information technologies in the
organisation of library resources by cataloguers can save them time while library resources are made
available and more easily accessible (Ntui, Robert & Usang, 2017). Online Computer Library Centre
(2011) also noted that the use of Online Public Access Catalogues (OPACs), computerised cataloguing
and classification standards make the processing and organisation of library collections more accurate,
exciting and faster. OPACs allow searching for any word in a title or other field, thereby increasing the
ways to find a record (Eserada, Okolo & Ideh, 2019). The descriptive cataloguing and subject headings
thus help users search books in the OPAC. For example, the Durban University of Technology uses a
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Table 1. The evolution of library OPACs

Generation

Year

Characteristics

First generation

1970s-1980s

Mainly used to search for previously
known items according to a limited
number of basic metadata attributes,
such as author, title, and call number or

possibly subject headings.

Second generation

Late 1980s

Second generation (late 1980s) were
underpinned by solutions offered by
commercial — providers, providing
integrated systems (ILS) for library
management. This generation of
OPACs provided such functionalities
as subject access, keyword access,
Boolean searching, index term
browsing, shelf list review, full
standard  bibliographic ~ records,

multiple display formats among others.

Third generation

From 1996

Third generation of OPACs (from
1996) aimed at building on the
weaknesses of earlier generations by
incorporating new interface techniques
and search tools to enhance

discoverability.

Fourth generation

Late 1990°s

Web OPAC are characterised by the
use of many tools typical for the Web,
such as the graphical user interface
(GUI), sharing resources using the
Z39.50 protocol, hypertext (links) and
the ability to process metadata in
various formats including, MARC and
Dublin Core.

Fifth generation

From 2000

An extension of Web 2.0 enabling
integration of the library OPAC with
CMS (Content Management System},

Sixth generation

2010

An extension of Web, 2.0 integrates
library OPAC with Content

Management Systems.

Seventh Generation

From 2010

Commonly known as (Linked Open
Data, LOD), includes a set of good
practices and rules for interlinking
machine-readable data sets using
URIs and the RDF metadata schema
to display, disseminate and merge data

in a Web environment.

(Nahotko, 2020)
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free app library catalogue called “bookmyne” that makes it quick and easy to access library services
and helps library users search the library catalogue and access the library resources without physically
appearing in the library. Library users can check what the library has on loan through the bookmyne app
and can also renew items that they have borrowed and extend the due date if they still need to use the
item. Library users can also communicate with librarians if the book or item is checked out, and they
can place a hold and get it when it is back.

Resource Description and Access

Resource Description and Access (RDA) is an entirely new standard developed by the Joint Steering
Committee (JSC) that provides proper structure and guidelines to cataloguers so that the bibliographic
records they produce can meet the challenges posed by digital information resources (Ducheva, 2016).
It was designed as a content standard for the digital world to replace AACR2, serve the print environ-
ment (Yuling, 2018), and assist cataloguers in describing better and providing access to various types of
content and media. The concept of RDA is premised on the Functional Requirements for Bibliographic
Records (FRBR) in order to relate the user task of retrieval and access in an online library catalogue
and biographic database from a user’s perspective. The model is noteworthy because it is separate from
specific cataloguing standards such as Anglo-American Cataloguing Rules (AACR) or International
Standard Bibliographic Description (ISBD) Functional Requirements for Bibliographic Records (FBRB,
2019). The development of RDA, FRBR and other related initiatives permits library holdings to be vis-
ible on the Web to be discoverable by users on a wider scale (Sprochi, 2016).

Dunsire, Fritz and Fritz (2016) confirmed that RDA served a special purpose in information discov-
ery because of its package of data elements, guidelines and instructions for creating library and cultural
heritage resource metadata that are well-formed according to international models for user-focused linked
data applications. These guidelines and instructions govern resource description and choice and form
of both authorized and variant access points. Ifijeh, Segun-Adeniran and Igbinola (2019) further stated
that RDA aids in simplifying cataloguing rules and transforming cataloguing by bringing it in line with
21stcentury web technologies. It is, therefore, the main goal of RDA to provide the opportunity for all
librarians to be involved in the evolution of cataloguing practice, especially in terms of who does the
cataloguing and how it is done. The global use of RDA has an important effect on union catalogues as
it enhances and supports the creation of consistent metadata content among metadata organisations and
library consortia responsible for sharing cataloguing services, copying local metadata to a central cata-
logue, harvesting metadata from local repositories and defines who can contribute cataloguing to union
catalogues (Haynes, 2018). This is because RDA provides instructions and guidelines for descriptive
catalogue records that meet the needs of centres that provide any resource cataloguing, whether locally or
internationally. Therefore, understanding the basic RDA rules is essential because RDA reaches beyond
the earlier cataloguing codes by providing guidelines for cataloguing digital resources and emphasises
helping patrons find, identify, select and obtain the information they need.

Dunsire, Fritz and Fritz (2020) also posited that RDA is meant to support the creation of well-formed
data that can be managed using current technologies and technologies, showing the importance of this
tool for cataloguing library resources of any kind. In addition, it also defines the elements needed for
description and access and provides the instructions on how to formulate the data recorded on each ele-
ment. Seeman and Dean (2019) recommend using RDA to describe the traditional and non-traditional,
analogue and digital resources within or outside library collections. RDA records can be encoded using
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existing schema such as MARC21, Dublin Core and Metadata Object Description Schema (MODS).
They can also be mapped to another schema, current or future, which makes RDA a robust cataloguing
standard that every library in this technological era, including libraries in Africa, would like to implement.
Ifijeh, Segun-Adeniran and Igbinola (2019) postulate that RDA is not a standalone metadata standard.
However, it is a cataloguing tool based on the foundations established by AACR?2, which is the standard
for bibliographic metadata content worldwide.

Internet of Things

Academic libraries are at the forefront of the Internet of Things (IoT) to enhance the efficiency of library
services. IoT is a dynamic and global network infrastructure in which “Things” are expected to com-
municate among themselves and interact with the environment by exchanging data generated by sensing
while reacting to events and triggering actions to control the physical world (Liu, 2015). It is a new
technology that can also be used in library activities such as management of inventory, access authen-
tication and control of data array (Yusuf, Ifijeh & Owolabi, 2019). IoT can enhance library services by
supplying users with software that enables efficient use of databases, continuous contextual support and
optimisation processes. The implementation of IoT in libraries can improve access to library services,
manage library collections, and check the statistics of library resources usage (Yusuf, Ifijeh & Owolabi,
2019). IoT devices can help academic libraries collect, exchange information, promote library services,
document location, and maintain security access levels. However, several studies on the adoption and
benefits of using IoT within academic libraries have been reported worldwide. For example, Pujar and
Satyanarayana (2015) investigated the benefits of IoT for libraries. The proposed innovative approaches
such as a virtual library card, smart digital shelve, cloud services, and integrating RFID tags or member
cards to access the library and its resources. Wojick (2016) also explored the potential impact of IoT on
library services and proposed a theoretical model of IoT application in library service that librarians can
use to improve library services through sharing information, tracking and tracing services and pushing
notification services.

Oyelude (2016) introduced an innovative application of IoT in Oracle Digital, delivering value-
added service through the cloud platform for library use. Renold and Rani (2013) designed a system
with RFID technology for library management, such as stock management, tracing misplaced and mis-
shelved books, and promoting easy access to library materials. Liu (2015) analysed the integration of
library information resources digitally and proposed a library data resource object model and the pro-
cess of library personalised information service management. Knowledge maps refer to the processes,
methods, and tools for analysing knowledge areas to discover features or meaning and visualize these
in a comprehensive, transparent form (Euiho and Hyunseok, 2003). They refer to tools used in business
and industry, but they also have been applied within the realms of computer and information science
(Zins, 2007). Knowledge maps may be useful within librarianship in facilitating access to knowledge
and expertise within organisations.

Intelligent Return and Sorter System
Some academic libraries use an Intelligent Return and Sorter System to automate their check-in and sort-

ing process. With these systems, users can quickly self-return their issued items with “real-time check-in”
and be assured that they have been returned by receiving return slips from the machine. Abdulla (2020)
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noted that Intelligent Return and Sorter System are explicitly designed for libraries with limited space
and are easy to use, and can also perform administrative tasks such as configuring receipts, generating
statistics, and system diagnostics. The systems can thus help in decreasing the time, increasing staff
productivity while enhancing user satisfaction. Academic libraries are implementing Radio Frequency
Identification (RFID) technology for data input as part of the book returning system. Arduino Uno R3 is
used to control the system, from picking a book to putting back the book to the shelf through the robot
arm with the aid of a gripper when the book was detected (Abdulla, 2020).

Web 2.0 Services

Web 2.0 made a revolution in libraries and has changed the traditional libraries to library 2.0. Modern
libraries are using web-based services to provide more comfortable services to library users. These ser-
vices include web access of e-materials like e-books, e-journals, e-thesis, etc. The library users can get
the user id and password from the library. They can access the material on the library website. Library
users can make queries, see any notification from the librarian, and chat with the librarian on the Web
by using the Web2.0 services. With the help of Web 2.0 services, users can read and write important
information anytime and anywhere without the constraint of time and place. Web 2.0 services include
folksonomies and social tagging, video sharing, photo sharing, instant messaging, social networking or
social media technologies, blogs and wikis, RSS Feeds, Web Mashups and Podcasting.

Academic libraries commonly use social media technologies in providing library and information
services in the 21st century. Social media technologies are computing-mediated technologies that enable
individuals or groups of people to create, share, and exchanging information in real-time within an online
community. These technologies are making visible the boundaries of library services and are classified
into collaborative tools (Wikipedia), blog and microblogs (Twitter), content communities (YouTube)
and social networking (Facebook, LinkedIn, Google+). Web 2.0 was popular in the early 2000s; it has
evolved into Web 5.0, which maps library users’ emotions whereby users will interact with content that
interacts with their emotions and changes in facial recognition. The ability to adjust to these emerging
technologies resonates with Ranganathan’s fifth law of the library “libraries are growing organisms”. Web
5.0 and Library 5.0 both adds value to human and computer interactions within the context of providing
techno-centric library services in the era of constant technological change. The future will point out to
Web 6.0 characterised by the migration of human consciousness to cyberspace or an unspecified “cloud”
(Krdl, 2020). Human-computer interaction in the provision will never remain static but will evolve to
a higher. Moreover, a more advanced level is shaped by the emerging technologies of the 21st century.

Blockchain and LibChain

Blockchain is an innovative technology that has the capacity to transform the delivery of private and
public services through new applications. Deloitte (2016) describes a blockchain as a distributed ledger
of all transactions recorded in discrete blocks and linked together in a chain. Each block contains private
data and a public header used to link to the next block on the chain (Blockgeeks, 2016). Shaw (2016)
further describes blockchain technology as a shared electronic database in which the data records are
immutable and encrypted. These data records can be shared within a group of people, organisations or
a community. The shared document is encrypted and verified to ensure that the data it stores is always
correct. Every record added to the blockchain ledger has a unique key that can be trusted (Shaw, 2016).
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It is, therefore, an append-only data store, and no deletes or edits are allowed. Hence this technology
has its capability as an unimpeachable record keeper (Umeh, 2016). Therefore, digital information can
be accessed anywhere in the country through blockchain, leaving a digital trail for a system that can be
trusted inherently. Therefore, academic libraries can consider using blockchain technology, especially
for the security of their digital information. With this technology, it is impossible to change informa-
tion without leaving a digital trail (Lemieux, 2016). Blockchain technology also creates a digital trail
to verify the current state of the digital information, including all changes that have been made along
the way. On the other hand, blockchain can also help academic libraries digitize analogue information
and manage it within a secure infrastructure. Once digital information is committed onto a blockchain,
it is permanently stored and impossible to manipulate or hack. This technology has a tracking system
to ensure the integrity of data at all times. As a result, academic libraries can operate more efficiently
with greater trust in information security. Information Technology departments in academic libraries
may also be able to create rules and algorithms that allow data in a blockchain to be automatically
shared with third parties once predefined conditions are met (White Paper 2019). Another emerging
technology is LibChain, a decentralized library management system based on blockchain technology
developed for borrowing books from libraries. Library users can transfer books directly to other users
without even sending them back to the library using Libchain technologies. LibChain transfers can be
made independent of the registry site, as long as the sponsors are associated with the participating site.
Smith (2019) highlighted the potential of Libchain technologies in libraries since such technologies can
be used for interlibrary loan, scholarly publishing, credentialing, the development of a universal library
card and answering reference questions.

Cloud Computing

Today, cloud computing has emerged as one of the most popular virtual technology for libraries to deliver
services in an effective manner, offering great benefits for libraries to connect their services promptly
and in new formats with flexibilities (Adetoro and Ayeni, 2020). The National Institute of Standards and
Technology (NIST) (2011) defines cloud computing as a model for enabling ubiquitous, convenient,
on-demand network access to a shared pool of configurable computing resources (e.g. networks, servers,
storage, applications and services) that can be rapidly provisioned and released with minimal manage-
ment effort or service provider interaction. It is a computing technology which facilitates the sharing of
resources and services over the Internet rather than having these services and resources on local servers/
nodes or personal devices (Kaushik & Kumar, 2013).

Gartner (2017) further describe cloud computing as a style of computing in which scalable and elas-
tic IT-enabled capabilities are delivered as a service to external customers using Internet technologies.
Cloud storage allows a large amount of data to be stored and ensures easy retrieval when needed via the
Internet. Therefore, cloud computing has been regarded as a powerful tool that offers excellent scalability
and flexibility, making it possible for librarians and users to access file storage, databases, and other
library applications anywhere at any time. There is ample evidence that cloud computing has enhanced
library services by adding more values, attracting the users, and ensuring cost-effectiveness (Goldner,
2011; Mavodza, 2013). JISC (2011) also points out that cloud-based services are set to transform the
way libraries work, unleashing librarians from the administrative burden to focus on services for users
and researchers. The need for adoption of cloud computing in libraries has also been due to information
explosion, problems in accessing the information, saving the time of the users and staff, resource sharing
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problems, problems in library resources management, complex demand of users and attraction of users
towards cutting edge technologies (Kaushik & Kumar, 2013). Cloud-based applications offer libraries
new ways to present information or offer previously unaffordable or unavailable services, thereby making
libraries more efficient in information provision (Sorensen & Glassman, 2011). Yang and Tate (2012)
assert that the cloud-based integrated library systems allow many libraries to share useful data, such as
sharing full-text journal titles from electronic databases. Cloud computing technology enables librarians
to shift from the ownership and maintenance of resources towards the provision of access to information
maintained and controlled by others (Scale 2010).

THE DEVELOPMENT OF INSTITUTIONAL REPOSITORIES
FOR ELECTRONIC THESES AND DISSERTATIONS

Van Wyk and Mostert (2014) noted that the developments in the global information science landscape
have seen the adaptation of open access (OA) institutional repositories (IRs) and that they have now
become a rooted part of available information sources in an academic library. The content of the insti-
tutional repositories in South Africa includes but is not limited to Electronic Theses and Dissertations
(ETDs), journal articles, inaugural lecturers, conference proceedings, archival materials, photographic
materials, books and book chapters. According to Van Wyk and Mostert (2014), the initial steps toward
the electronic submission, storage and dissemination of theses and dissertations (TDs) in South Africa
date back to the early 1990s. Bongani (2018) argued that while the ETDs are still the overriding content,
they are set to be replaced by journal articles in the near future because of the velocity with which this
content is growing and as more IR managers start to populate their IRs with journal articles. Bangani
(2018) noted that IRs in South African universities have a rich continue to grow both in frequency and
measure of content undergoing digitisation. The proliferation of the panoply of digital technologies has
also enabled academic libraries to adapt Institutional Repositories (IRs) as a progressive way to manage
and share intellectual content in support of research, teaching and learning. Adam and Kiran (2019)
viewed IRs as one of the common platforms used for green open access and as innovative methods for
knowledge management that emphasise preserving, sharing and providing free access to research findings
produced by faculty members, research staff and students, as well as increasing citation rates and mak-
ing institutions more visible to the global research community. Christa and Chiparausha (2021), citing
Sompel, Payette, Erickson, Lagoze, and Warner (2004), foresaw the growth of institutional repositories
increasing exponentially as their role in scholarly communication value chain became more broadly
recognised. According to Sompel, Payette, Erickson, Lagoze, and Warner (2004), the value chain has its
foundation in registering new knowledge from research outputs archived in repositories. Van Deventer
and Pienaar (2008) noted that establishing the South African Research Information Services (SARIS)
Project provided a framework for e-research services to all South African researchers. Institutional re-
positories should thus be viewed as part of a more extensive set of strategies emerging across academic
institutions and nations to provide for the stewardship of scientific research data and mobilise data for
‘e-Research’ and ‘e-Learning (Cragin, Palmer, Carlson & Witt, 2010). The Open Access Movement
(OAM) and I have the potential to contribute significantly to economic growth by broadening the market
for scholarly publications and research results, especially in science and medicine, as access costs would
broaden usage (Drake, 2004).
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Table 2. The size of ETD collections in academic institutions in Zimbabwe

University Number of ETDs Year of Establishment | Repository Software
ETD
University 1 (UZ) 4212 2006 DSpace
University 2 (MSU) 3034 2008 DSpace
University 3 (BUSE) 2 556 2009 DSpace
University 4 (NUST) 1345 2010 Greenstone
University 5 (CUT) 1022 2010 DSpace
University 6 (AU) 623 2010 DSpace
University 7 (Lupane) 390 2011 DSpace
University 8 (Catholic 168 2011 DSpace
University)
University 9 (HIT) 125 2012 DSpace
University 10 (GZU) 78 2014 DSpace

(Chisita, Enakrire, Muziringa & Chikonzo, 2021)

Drake (2004) stated that the future would bring greater innovation and technologies through open
access and institutional repositories. Chisita and Chiparausha (2019) argued that the IR wave has also
swept through Zimbabwe’s academic landscape, with all universities using Free Open Source Software,
including DSpace and Greenstone. Chisita and Chiparausha (2019) further noted that academic libraries
were taking advantage of the explosion of emerging technologies to leverage their content as a strategy
to contribute toward the realisation of institutional goals and enhancing visibility. Bashir, Gul, Bashir,
Nisa and Ganaie (2021) argue that the functions of IRs are massive when reflected from the institutional
perspective; they try to deep root themselves in the research world and firmly establish all the literary
elements associated with them.

Kapasule and Chawinga (2016) noted academic and research libraries as the main producers of primary
research and intellectual and scholarly content centres. These institutions are expected to take an interest
in creating, disseminating, and preserving knowledge. Kapasule and Chawinga (2016) commended the
role of academic and research libraries in leveraging scholarly communication through Open Access
institutional repositories. However, Dlamini and Snyman (2017) and Nwagwu (2013) attributed the slow
adaptation of institutional repositories in Africa to the lack of support from government and institutions
and inadequate infrastructure. The study sampled selected institutional repositories to illustrate how
academic libraries in selected countries and universities in Zimbabwe and South Africa to illustrate how
academic were adapting to emerging technologies.

The above Table, 1 shows that academic libraries in Zimbabwe that are members of the ZULC have
made tremendous progress made in technological adoption as evidenced by establishment of digital
repositories. This development is a result of cooperative and collaborative iniatives among academic
libraries in Zimbabwe. Partnerships with the Electronic Information for Libraries (EIFL) helped to
build capacity for the first open access ETD mandate in the country that was introduced by University
of Zimbabwe, thereby opening their research to the world.
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Table 3. The size of ETD collections in academic institutions in South Africa

Cape Peninsular University 2963 2009 DSpace
Nelson Mandela Metropolitan 4098 2015 DSpace
University

Stellenbosch University 53004 2006 DSpace
University of Pretoria 51016 2000 DSpace
North West University 12720 2008 DSpace
University of Johannesburg 35213 2008 DSpace
University of KwaZulu-Natal 16924 2009 DSpace
University

(Chisita, Enakrire, Muziringa & Chikonzo 2021)

It can be deduced from the above Tables 1 and 2, that DSpace remains the standard repository software
foracademic libraries in South and Zimbabwe. DSpace is an open software package characteristically used
for creating open access repositories for scholarly and/or published digital content, including ETDs and
other Open Educational Resources (OERs). This software is free and relatively easy to install. DSpace
has no licensing costs and highly configurable. While DSpace is popular, it also has its limitations; for
example, during implementation, there are challenges with Metadata structure, poor user interface,
lack of scalability and extensibility, Limited API, Limited Metadata Features, and Limited Reporting
Capabilities and lack of support for linked data. Digital repositories have the potential to host scholarly
content in multimedia format for the benefit of students and researchers.

MAKERSPACES AS PLATFORMS FOR PROMOTING THE USE
OF MODERN TECHNOLOGIES IN ACADEMIC LIBRARIES

Makerspace is another innovative development in the technical progress of academic libraries. Hussain
and Nisha (2017) viewed makerspace as places that provide various tools and materials to facilitate mak-
ing and creation. Davis (2018) viewed such spaces as hackerspaces, tech shops, fab labs, and creative
spaces. The adoption of makerspaces in libraries keeps the library clients busy and productive, which
means that through makerspaces, libraries can promote inventions, creativity and ingenuity (Adejo
& Babatude, 2021). Technology endowed academic libraries adapt makerspaces to encourage maker
mindsets and skills in using technology. The issue of library space or spatial configuration of libraries
has become critical in the wake of the proliferation of digital technologies (Chisita & Fombad, 2021).
Nagle (2020) in academic libraries, maker services take many forms, including a single 3D printer, a
dedicated space with high-end fabrication tools, a small corner of the library set aside for gaming and
paper crafting, or a mobile cart that is brought out whenever making activities take place.

Nagle (2020) further observed that academic libraries are increasingly incorporating makerspaces into
their service models to leverage and solidify the library’s position on campus as a place for collaboration,
learning, and inspiration. The majority of the participants considered that the library space should be
transformed and used as a maker space. A ‘makerspace’ is a collaborative place where learning occurs
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through ideas sharing, partnership and collaboration, using various materials, tools and resources. Most
academic libraries organised makerspace activities such as learning common, workshops and in-house
seminars. Makerspaces provide an opportunity to attract current and potential library users and improve
the image, identity and value of the academic libraries and academic librarians. Library management
develops makerspace programs to help users learn, create, use, share and do their own (DIY) knowledge.
Therefore, acquiring and sharing knowledge through makerspaces will increase the ability of critical
thinking of the learners and users. However, it will also help them be innovative, creative, and inventive
while creating resources, information, and collaboration.

Abram (2013) further identified the benefits of using makerspaces, including allowing access to
a wide variety of technologies and tools that aid resources sharing, knowledge and group interaction;
encouraging individual project development through the provision of access to physical space; creating
a disclose environment for innovation and creativity and provide access to tools used in the companies
for prototyping project purpose. The community can thus share techniques, information or the tools
underlining creation at the library (Okuonghae, 2019).

CONCLUSION AND RECOMMENDATIONS

Effective organization and management of the library’s information resources ensure the academic
library’s ability to function effectively and provides access to its valuable resources. Recently, modern
technologies such as web-based Online Public Access Catalogue (OPAC), Web 2.0, blockchain, cloud
computing and Internet of Things (IoT) have increasingly been adopted by some the academic libraries
for digitization, management and access of library information resources as well as for the provision of
library services. In contrast, other academic libraries are slow to adopt them. Academic libraries should
strategize on the way forward in adapting to innovative library technologies. Modern technologies thus
need to be adopted by academic libraries to enhance the organisation of library information resources,
coordination and efficiency of library services in terms of increasing access to quality library information
by information users (Chawinga & Selemani, 2017). It is also relevant and timely that librarians continue
to analyse, investigate and assess the information service needs of all stakeholders, acquire knowledge
of policies, procedures, issues and standards, systems and technologies, be acquainted with information
sources and services and be committed to life-long learning (Osuchukwu & Ayeni, 2019).The twenty-
first century requires academic librarians to develop clairvoyant minds in order to plan for technological
changes than can be disruptive. On the same note (Schlak, 2020) hinted that the twenty-first century
demonstrates the need for a “crystal ball” and that this could be achieved by adapting futures thinking
which is a strategy for dealing with the growing intricacies that is reshaping our world.
The study suggests the following recommendations:

e  Academic librarians should strategise on maintaining sustainable technological buoyance in re-
sponse to the seismic technological changes in the information landscape;

e  Academic libraries should rethink and strategise on the adaptation of emerging technologies in
order to develop a sustainable culture of creativity and critical thinking with regards to the utilitar-
ian value of such emerging technologies;

e  Partnerships between academic libraries, publishers and Internet Service Providers will be worth
considering to leverage technical progress.
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e  Futures thinking should be incorporated into the strategic direction of academic libraries as way
of managing seismic shifts in the library and information landscape

e  Further research needs to be conducted in order to unpack and strategise on how academic librar-
ies can manage changes associated with emerging technologies.
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KEY TERMS AND DEFINITIONS

Academic Library: An academic library is a big repository of information and knowledge from all
fields of learning created to serve a college or university, to disseminate and store information for the
users and it serves the reading and research interests of students, lecturers, and researchers.

Institutional Repository (IR): IR is regarded by the university communities as a locus for preserv-
ing their digital information or resources and maintaining access to these resources over the long-term.

Internet of Things (IoTs): IoT is a new technology that can be used in library activities such as man-
agement of inventory, access authentication and control of data array and can enhance library services
by supplying users with software that enables efficient use of databases, continuous contextual support
and optimisation processes.

Makerspace: A makerspace is a collaborative place where learning occurs through sharing ideas,
partnership, and collaboration, using various materials, tools, and resources.

Modern Technologies: Modern technology is the advancement of old technology with new additions
and modifications and makes it easy to access, collect and process high volumes of data at high speeds.
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ABSTRACT

Academic libraries need to play a central role in providing user-centred services and enhancing users’
quality of experience through digital innovation in the era of digital transformation. In the process of
digital transformation, the businesses are transformed whereby new emerging approaches, best business
practices, and new business models such as Business Model Canvas, are developed to support digital
libraries innovations. Digital libraries are at the core of achieving higher education strategic priori-
ties and critical pillars that include teaching and learning, research, and community engagement in an
environment undergoing rapid digitalization. The Business Model Canvas thus offers digital libraries a
lens through which to design innovative digital services to support the critical pillars of South African
higher education institutions. This chapter explores the value of the Business Model Canvas in support-
ing creative digital services to internal patrons such as students, academics, researchers, and external
patrons such as policymakers and industries.
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INTRODUCTION

Higher Education Institutions (HEIs) are significantly changing due to the emergence of advanced tech-
nologies such as artificial intelligence, argument reality Internet of Things and globalisation (Khalid et
al., 2018). The covid-19 pandemic has increased the speed of digitization, and the necessity for innova-
tion as HEIs go through unprecedented change, uncertainty and transition. Furthermore, the COVID-19
pandemic has forced digitalization and transformation in most HEIs, placing more significant pressure
on offering an innovative learning experience (Rof et al., 2022). As a result, academic libraries are
expected to play a central role in providing a creative learning experience, and as such, the fast pace
of change has impacted academic libraries. Higher Education Institutions leaders must thus transform
colleges and universities to benefit students and society (Keller, 2020). Historically, academic libraries
have been reluctant to change, often waiting for a particular technology to reach market saturation before
reacting to a new trend (Wheatley & Hervieux, 2019). However, in the increasingly digital, as technology
evolves globally, academic libraries are also seeking innovative pathways to serve faculty and students
more effectively and often adopting digital technologies for service functions (Adebayo et al., 2019).
The current volatility in the HEIs environment offers a platform for academic libraries to innovate and
play a central role in providing user-centered services and enhancing students’ quality of experience.
Such a transformation may include offering digital deposit services, digitization services, research data
management, metadata creation, digital cataloguing and conserving, and counselling regarding digital
copyrights and informational alphabetizing (Marginea & Kifor, 2021).

In transforming from the traditional mode of service delivery to a user-centric high-quality service
provision, the business model canvas offers academic libraries a lens to innovate and transform into
what, according to Marginean and Kifor (2021), is a user-led Digi modern library. As Peacemaker (2014)
highlights, whilst there are few practical tools to explore innovation, the business model canvas offers
librarians the potential to map and transform current practices and create new value for stakeholders.
(Osterwalder & Pigneur, 2010) describe the business model canvas as an ontology that visualizes busi-
ness models using the nine key components, namely: value proposition, key activities, partner network,
essential resources, cost structures, revenue model, client segments, distribution channels and client
relationships. Despite the business model canvass’ potential in supporting innovation and transforma-
tion for academic libraries, the area remains relatively unexplored in South African Higher Education
Institutions. This chapter explores the business model canvas potential for digital libraries in HEIs in
South Africa.

PROBLEM STATEMENT

As observed by Juma, Wamukoya and Wekullo (2014), digital library initiatives in Africa largely revolved
around university libraries whose efforts in this area were made possible by the need to transform and
strengthen their highly inadequate print collections. Many digital library projects such as that of the As-
sociation of Africa Universities (AAU), Rhodes University in South Africa, the University of Nigeria and
the African Digital Library (ADL) are some of the digital library projects being implemented in Africa
to ensure that university communities can access the growing quantities of digital resources. Although
a substantial number of HEIs and information centres have shown interest in developing digital libraries
to adapt to changing library environment, one big challenge for a successful digital library project is the
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consideration of the economic issues. HEIs thus face increasing digital transformation and challenges
such as daunting resource constraints with flagging public funding support. Moreover, the long-held
notion of the academic library as the heart of the university is being challenged in the face of a chang-
ing higher education landscape and stakeholder expectations (Chelsa, 2021). Technological innovation
has always been a critical challenge in academic libraries. The Council of Canadian Academies (2015)
noted that libraries and archives face numerous challenges as they attempt to adapt to the digital age,
including making accessible mass quantities of digital data and remaining trusted as repositories that hold
documentary evidence of scholars and citizens. A change to the modern digital environment was never
painless. Academic libraries’ innovations continue to be a challenge due to a lack of funding, skills and
knowledge of utilizing modern or innovative technologies and appropriate models to support innovation
and transformation in academic libraries. Although business models offer a viable, trusted alternative
to support digital libraries innovations, the level of adoption of these models is low in HEIs in South
Africa. It also appears that little academic research has been conducted on the application of business
model canvas in supporting academic libraries’ innovation. This underscored the need to develop and
adapt business models in supporting digital libraries innovations in HEIs. The study thus proposed a
roadmap for developing a business model to support digital libraries innovations in HEIs. The research
objectives formulated for this study were to:

Determine the role of digital libraries in Higher Education Institutions (HEIs)
Determine the applicability of the business model canvas in supporting digital libraries innova-
tions in HEISs.

e  Propose a roadmap for implementing a business model canvas to support digital libraries innova-
tions in HEIs.

THEORETICAL FRAMEWORK

The evolution of digital technologies has resulted in more innovations such as institutional repositories,
open access archives and digital libraries. The question of understanding innovations in academic librar-
ies thus required a theoretical or conceptual framework to give grounded coherence to such an inquiry.
Therefore, the business model canvas and the concepts of digital libraries were reviewed and analysed
to explore its potential in supporting digital libraries’ innovations and transformation in HEIs in South
Africa.

The Role of Digital Libraries in Higher Education Institutions

In an era of ever-accelerating innovation, the libraries are moving into digital libraries in higher edu-
cation institutions. Patrons had to walk into the libraries for many years to physically access services,
which is changing as many libraries are now accessible online. Innovation in digital library technology
and accessing digital libraries are increasing as digital libraries enable libraries to keep pace with the
competition and ensure long-term relevance (Town, 2011). Digital libraries make information available
in digital formats and allow the acquisition, storage, preservation, retrieval, access, and display through
digital technology (Tunga, 2021, Jagatap & Shaikh, 2018). As such digital libraries can be a solution
for easy user access to content (Hastuti et al., 2021). Moreover, digital libraries are essential to HEIs
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success and throughput as digital libraries services may be integrated into various teaching and learning
and research aspects. In addition, academic aries present opportunities for HEIs to respond to the call
by the government of South Africa for improved postgraduate throughput and pass rates as graduate
students perceive library support as one of the most valuable services in postgraduate students’ journey
(Iwu et al., 2019). Moreso, graduation rates are concerning, with graduation rates for Doctoral studies
estimated at 14% and 22% for Masters degrees (South Africa, 2021). The graduation challenge permeates
undergraduate studies, with graduation for undergraduate certificates at 17% undergraduate degrees at
21% (South Africa, 2021). In supporting HEI graduation rates, Ntshuntshe-Matshaya (2019) indicates
that HEI digital libraries’ support for teaching and learning in a digital environment, research support
and innovation are becoming core to the role of higher education libraries as academic library outcomes
may now be linked to student experience and success rates from enrolment to graduation, student en-
gagement, teaching, learning, and research productivity (Chelsa, 2021).

Digital libraries are essential for higher education institutions as they provide benefits such as ease
of use and better and cheaper access whilst supporting users’ personal, institutional, and social culture.
In addition, digital libraries may enhance information quality, accuracy, completeness, consistency and
effectiveness (Manduca, 2006). Furthermore, digital libraries are integral to higher education success
(Maryati et al., 2022). Digital libraries are thus crucial, and as indicated by Adebayo et al. (2019), the
academic library’s primary role is acquiring, organising, preserving and creating access to information.
As key to success in the migration to digital libraries, these libraries must ensure good response time
and affordable cost (Gongalves et al., 2007). Fox et al. (1995) highlighted that to achieve a competitive
advantage in the digital library, higher education institutions must focus on the following key elements;
availability and accessibility, usage, quality, long-term storage, cost and technology. As stated by IFLA/
UNESCO (2010), the mission of the digital library is to also give direct access to information resources,
both digital and non-digital, in a structured and authoritative manner and thus to link information tech-
nology, education and culture in contemporary library service. The following goals are pursued to fulfil
this mission, summarised by /lUNESCO (2010):

Supporting digitisation, access to and preservation of cultural and scientific heritage;
Providing access for all users to the information resources collected by libraries while respecting
intellectual property rights;

e  (Creating interoperable digital library systems to promote open standards and access;

e  Supporting the pivotal role of libraries and information services in the promotion of common
standards and best practices;

e  (Creating awareness of the urgent need to ensure the permanent accessibility of digital material;

e  Linking digital libraries to high-speed research and development networks; and

e  Taking advantage of the increasing convergence of communications media and institutional roles
to create and disseminate digital content.

In addition, digital libraries will need a sustainable business model (Chowdhury, 2014). Kansen and
Mantykangas (2014) observed that new business models emerge as libraries’ management and patron
relationships transform. The business model canvas as a tool presents an opportunity for digital libraries
to design innovative business models. While the business model may have revenue and profit connota-
tions, the business model has been used in non-profit contexts such as the public sector and non-profit
organisations (Rasuli et al., 2018). Furthermore, the business model canvas may be adapted to design
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innovative digital services (Rose et al., 2019). In addition, the business model canvas may serve as
strategic planning and communication tool among staff and senior management (D’Elia, 2016). Thus,
enabling teams and stakeholders to understand how digital library creates value for users and captures
value for organisations (Pokorna, 2015).

Business Models for Digital Libraries

Business models for digital libraries evolve from mere content providers to sophisticated service suppli-
ers. They offer a rich variety of information services combined with collaboration, e-learning services
and portal features (Markscheffel, Fischer & Stelzer, 2008). Markscheffel, Fischer and Stelzer (2008)
define a business model as an architecture for the product, service, and information flows, including a
description of the various business actors and their roles and a description of the potential benefits for
the different business actors and a description of the sources of revenues. Dubosson-Torbay et al. (2002)
also described a business model as an architecture of a firm and its network of partners for creating,
marketing and delivering value and relationship capital to one or several segments of customers to gener-
ate profitable, sustainable revenue streams. Osterwalder and Pigneur (2002) described a business model
as the conceptual and architectural implementation (blueprint) of a business strategy and represents the
foundation for implementing business processes and information systems. Furthermore, a business model
may be defined as the underlying economic logic of how a business makes money and creates value in
serving the target customer, considering key activities, resources and partnerships as well as the value
exchanges between the company and its partners (Motjolopane & Ruhode, 2021).

Barton (2005) stated that a digital library provides technology-based information and services to en-
able learners to access relevant information and services anywhere, anytime and inc. It includes meant for
innovative and lifelong learning. It applies appropriate communication technologies to support e-learning
and e-research by providing seamless access to electronic resources and services, including online cata-
logues, databases, multimedia, online journals, digital repositories, electronic books, electronic archives
and online or electronic services (Barton, 2005). Digital libraries provide powerful search facilities to
satisfy the increasing demand from their users for sophisticated information and knowledge management
services, above and beyond searching and retrieving (Markscheffel & Fischer, 2007).

Business Model Canvas

Business models are strategic instruments that describe and analyse business concepts (Markscheffel &
Fischer 2007). Timmer (1998) identified eleven business models on the internet: e-shop, e-procurement,
e-mall, e-auction, trust services, information brokerage, value chain service provider, virtual community,
collaboration platform, third-party marketplace, and value chain integrator. This chapter focuses on the
business model canvas that facilitates detailed, accurate business model modelling taking the perspec-
tives of a single company and highlighting the company’s environment and concerns for delivering
value to particular customer demands (Andersson et al., 2006). The business model canvas visualises
business models using the nine key components: the “what” in terms of the value proposition, “how” the
value proposition will be addressed comprising the key partners, key activities, and critical resources.
Furthermore, the “how much” component of the business model canvas would include cost structures
and revenue models. In addition, the “who” details the target customers, channels and relationships.
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Digital Libraries and Value Proposition “What”

The value proposition provides an answer as to what value is offered to the target customer (Alt & Zim-
merman, 2001, Osterwalder, 2004, Taran et al., 2015) and is linked to the company’s vision (Almedia
& Frias, 2009; Alt & Zimmerman, 2001). The value offered should have an economic value to at least
one of the actors (Gordijin & Akkermans, 2006) and represents the value that is created for the customer
(Chesbrough & Rosenbloom, 2002). Furthermore, the value proposition responds to a specific customer
need, which is a great way to get an important job done, emphasising that the customer’s condition must
be regarded as necessary by the customer (Johnson et al., 2008). Hence the value proposition focuses
on understanding customers’ problems and producing products or services that solve them (Chadwell,
2011). Belleflamme and Neyse (2020) noted that the added value proposition must be defined to express
reasons and motivations to prefer a given product or service over existing alternatives in the market.
Such value proposition in a digital library may include e-books, customer content and digital informa-
tion services (Kansanen & Mantykangas, 2014).

Digital Libraries and Value Configuration “How”

The value configuration depicts how value is created for the target customer (Osterwalder, 2004), iden-
tifying key activities, resources and partners (Richardson, 2008). In value configuration, resources and
actions must be acquired, activated, and organised to improve offering quality concerning customer pref-
erences and competitors (Hedman & Kalling, 2003). In the digital library, the value may be configured
either as a hybrid where the users are served by a librarian and a data-based catalogue or the Web or the
value is configured in such a way that a visitor meets a portal or Web page and creates a personal home
page with links to various resources, blogs, notes, slides and web (Kansanen &Mantykangas, 2014).
Hence, the configuration of values on academic Libraries’ websites acts as virtual front doors, often
as a primary interaction path with patrons. Therefore, libraries need to rethink websites to ensure that
websites are user-friendly, scalable, responsive and customisable (Jadhav & Alur, 2021).

Digital Libraries and Financial Aspects “How Much”

Financial aspects in terms of how much value creation and delivery costs, as shown by the costs and
revenue model, reflect the profit model for creating and delivering value to the target customer (Morris
etal., 2005, Petrovic et al., 2001, Richardson, 2008, Pateli & Giaglis, 2004, Chesbrough & Rosenbloom,
2002). The revenue model defines how a supplier generates income (Rappa, 2007). The cost structure
sums up the monetary values of creating and delivering value. Digital libraries’ cost structures include
hardware, software, and human resources required to provide services. Such digital libraries may explore
offering personal human service for those tired of consistently interacting with a screen and willing to
pay for the luxury services (Kansanen & Mantykangas, 2014).

However, pricing has a bearing on the revenue model. Thus, business model innovation will require
an innovative approach to pricing. While Osterwalder and Pigneur (2010) suggest that pricing may be
either fixed in terms of list price, product-based, customer-segment based and volume-based strategies,
or dynamic, in the case of bargaining, yield management, real-time and auction pricing strategies. Hin-
terhuber & Lizoiu (2012) add that companies need to acquire sophisticated pricing skills, as the varying
price realisation capabilities and price realisation capabilities impact the revenue model. Thus, digital
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libraries may adopt a dynamic pricing model for services, either cost-based pricing, competition-based
pricing, or customer value-based pricing. The most advanced digital libraries use customer-based pricing
with high levels of price realisation (Hinterhuber & Liozu, 2012).

Digital Libraries and Customer Interface “Who”

The target customer component provides answers as to who is the target customer to whom the company
wants to offer value, specifying customer segments (Osterwalder et al., 2005, Pateli & Giaglis, 2004),
delivery channels used (Osterwalder et al., 2005, Petrovic et al., 2001) and customer relationship strate-
gies used per target market segment (Petrovic et al., 2001, Osterwalder et al., 2005, Morris et al., 2005,
Osterwalder, 2004). Customers are typically referred to as patrons or borrowers in the digital library.
According to Kananen and Mantykangas (2014), the term “visitor” is interpreted in various ways, while
the “term” customer is avoided in public-sector thinking due association of “customer” with money,
payment, and somebody else getting the profit. Furthermore, as a simplified starting point, visitors to
the digital library may be segmented into two dimensions of time investment how m. How much time
the visitor is prepared to spend on the library’s Web and the ability to find the information (Kansanen
& Mantykangas, 2014). The use of personas may provide a more dynamic approach to segmentation
to create a flexible and personalised user experience through bookmarks being used to create a tailored
service and subsequently expanded into a system of bookmarks (Kansanen & Mantykangas, 2014).

RESEARCH METHODOLOGY

This chapter explored the literature to critically analyse innovative technologies for digital transforma-
tion in academic libraries in HEIs in South Africa using qualitative content analysis. Although content
analysis has served mainly to complement other research methods, it has also been used alone. In addition,
some specialised forms of qualitative research rely solely on content analysis. For example, the study by
Boamah and Liew (2017) on conceptualizing the digitization and preservation of indigenous knowledge
was also based on qualitative content analysis. The qualitative content analysis method is defined as the
systematic reduction of content, analysed with particular attention to the context in which it was created,
to identify themes and extract meaningful interpretations of the data (Roller & Lavrakas, 2015). Content
analysis is suitable for analysing various qualitative and unstructured data, such as those collected during
unstructured or semi-structured interviews or web-based documentary research. The analytic procedure
entails finding, selecting, appraising or making sense of and synthesising data contained in documents.
Like other analytical methods in qualitative research, content analysis requires that data be examined and
interpreted to elicit meaning, understand, and develop empirical knowledge (Corbin & Strauss, 2008).

Qualitative content analysis methodology was used to apply and increase knowledge in a particular
area of research, thereby showing proficiency in reviewing, synthesising and critically analysing the
relevant research literature. To carry out the literature review, the author searched the relevant articles
on previous studies and initiatives reporting on the application of modern or new technologies for digital
transformation within academic libraries in South Africa. Literature review on educational library inno-
vation using the business model canvas and innovative technologies for digital transformation in major
databases such as ScienceDirect, Wiley, Springer, Sage and Google Scholar were conducted to ensure all
relevant studies in the literature review or content analysis. Therefore, data were collected from secondary
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sources, including books, journals, and research reports published by governmental and international
agencies available on official websites. As noted by Ngulube (2018), conducting a literature review can
also assist in developing a conceptual definition of a construct based on shared meaning, describe what
theories or theories were used to explain relationships among concepts and establish how the images
have been measured in an empirical investigation. Addressing these questions may enable researchers
to check the coherence between the conceptual or theoretical framework and various elements of the
research design and develop a conceptual model or framework for the study (Ngulube, 2018). The study
also reviewed business model canvas elements in academic libraries, intending to create an abstract
business model canvas for South African HEIs.

FINDINGS AND DISCUSSION

The role of HEISs in society is increasingly challenging. According to Lewis, Wolff and Bekker (2021),
HEISs operate in an era of super complexity tasked with multiple, conflicting roles, with the overarching
intention of educating graduates with the requisite knowledge, skills and citizenship values. Furthermore,
HEIs, are under increasing pressure to demonstrate their relevance and significance to society due to
globalisation, knowledge economies, liberalisation, and regulation and accountability regimes (Bekele &
Ofoyuru, 2021). In South Africa, HEIs subscribe to the three broad strategic priorities: teaching-learning,
research, and community engagement (Du Preez et al., 2016). Furthermore, Khanyile (2020) suggests a
need to assume the so-called “third mission”, which means that HEIs mustinclude community engagement
in the activities to be financially viable. In pursuing the three pillars, the business model canvas presents
digital libraries with opportunities to explore how to integrate services to support HEIs in achieving
strategic priorities around teaching and learning, research, and community engagement. Therefore, the
business model canvas for South African HEIs digital libraries should be integral for these three pillars.
The following sections examine the key elements HEIs business model canvas in digital libraries.

Digital Libraries’ Higher Education Institutions Value Proposition

As depicted on various university library websites, digital libraries in South African HEIs offer several
value propositions. A review of the HEI digital libraries’ websites reflects several services provided to
deliver fasters services as ddigital libraries may offer faster services, more users, and increased access
to the collection (Maryati et al., 2022). As Mega (2022) highlights, the internet provides students with
an unlimited repository of previous academic resources developed by experts in a specific field. In addi-
tion, the digital library offers rapid access to electronic resources such as books, articles, academic and
non-academic journals, news, articles, statistics, and magazines in various formats like images, audio,
video, pdf and multiple subjects’ disciplines (Oshodi, 2022). In addition, In designing academic librar-
ies’ value propositions, Belleflamme and Neyse (2020) suggest that HEIs need to develop high demand
products, identify customer needs and provide services that are easy to use and fulfil the customer needs
account for the elements that customers need the most. The value proposition must align with the aim
of the digital academic library to enhance and strengthen the teaching, learning and research process
by installing a seamless document/information delivery system. In addition, the digital library needs
to support HEIS’ community engagement initiatives (Jadhav & Alur, 2021). South African HEI digital
libraries services and activities are being designed to enhance critical thinking and graduate attributes;
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promote a culture of reading and writing; inculcate information, academic and digital literacy skills;
provide appropriate access to information resources, research and author support; utilize bibliometrics
and altimetric for research output analysis (Chelsa, 2021).

Regarding teaching and learning, Swam (2008) indicates the value proposition may be designed around
the functions of digital libraries to facilitate the development and sharing of digital teaching materials
and resources. Thus, digital libraries are integral to HEIs teaching, research and community engagement.
The essential function of the digital academic library is critical in supporting teaching and research in
higher education (Adebayo et al., 2019). Thus HEIs value proposition may increase the qualitative value,
advancing the type of services provided and user satisfaction, providing collaboration features that al-
low the users to use the features to co-create and share information with the other academic community
members, thus building research collaborations (Maryati et al., 2022). Such differentiation may include
offering low prices and providing better products. As a result, customers may benefit from the digital
library on three levels: technical value, business value, and personal value (Black, 2016).

A review of the universities’ library websites indicates varying levels of support for research sup-
port and teaching, and learning. However, what may be of notable concern is the information provided
for teaching and learning reactive and proactive learning on most of the HEI libraries’ websites is not
clearly illustrated. The value proposition is a core element in teaching and learning and part of a more
meaningful context and interdependent value proposition within the overall HEIs business model (Rof
et al., 2022). Academic digital libraries and repositories are relevant in enhancing the student knowl-
edge base and overall performance (Megwa, 2022). The digital libraries’ value proposition for teaching
and learning may include responsive and proactive services. Marchioni and Maurer (1995) noted that
responsive services might consist of digital reference questions, media packages, and recommending
books or films. Responsive services could be those value propositions that promote a responsive ap-
proach to course design and supports teaching and learning objectives. The library is an active learning
community partner, helping learners become “information literates” by integrating literacy skills into
the curriculum (Sharifabadi, 2006). In addition, Proactive service could entail selectively disseminating
information to faculty and students, students, initiating thematic events, collaborating with instructors to
plan instruction and introducing new instructional methods (Marchionini & Maurer, 1995).

Additional proactive value propositions delivered by digital libraries may support student-centered
lifelong Learning as Rof et al. (2022) highlight that some HEIs are moving towards a more student
centric-lifelong learning relationship, offering students a digital experience enabling new personalized
online value proposition that guides students on what to study and how to improve employability and
offering guidelines on how to improve teaching. The additional proactive value proposition may target
a new student trainer relationship supported by multimodal learning tools, artificial intelligence, and
data analytics to access a customized virtual campus (Jadhav & Alur, 2021). In the context of research,
there is significant demand for improving the quality of research in higher education, thus challenging
digital libraries to meet the market, with digital libraries playing a substantial role in various activities
and features related to research support services (Maryati et al., 2022). HEI digital libraries in South
Africa are offering several research support services with some the libraries support that b include data
management planning, sharing, preservation and access and selecting funding agencies, legal advice and
Intellectual property management. Si et al. (2019) further identified research support services adopted
by academic digital libraries at the top 100 universities globally, including research tool recommenda-
tions, research consultation, research guides, research impact measurement, scholarly publishing, open
access, and data management research. These services may be used as the basis for designing research
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support services in the context of South African HEIs. Moreso and Maryati (2022) indicate that the
various trends in digital library development can be combined with research support services to produce
an optimal business model. In addition, electronic theses and dissertations present a value proposition
that is not limited to sharing information but often serve as input to National Electronic Databases and
supporting research policy-making to answer questions such as how many thesis and dissertations a
country has in a specific area, where the research is going to, which institutions are excellent in differ-
ent subjects (Rasuli et al., 2018).

Digital Libraries Higher Education Institutions Value Configuration “How”

HEI Digital library’s key activities have a bearing on the quality of services provided. As such, HEIs in
South Africa need to continuously assess the quality of services for configuring key activities, resources,
and partnerships. Tools such as Total Quality Management (TQM), SERVQUAL, and LibQUAL+
present opportunities to assess the quality of services and decisions, improve services, and achieve a
better quality (Reddy, 2017). Academic libraries need to redesign key activities and rethink resources
and partnerships to deliver value propositions for research, teaching, and digital learning. However,
offering all values necessitates different activities and resources, demanding working with various
partners, as noted by Rasuli ef al. (2018). For example, critical activities in an HEI digital library may
include providing the literature needed by researchers, managing research output, providing research-
related information related to funding, research data, and publications, organising training workshops
to improve researchers’ research capabilities and extending literacy assistance (Maryati et al., 2022). In
addition, key activities may encompass negotiation and cooperation agreements with digital resource
owners, information dissemination, software and database development and maintenance and deploying
digital or physical preservation (Rasuli et al., 2018). Rasuli et al., (2018) further identified vital activi-
ties, including developing standards such as metadata ensuring regulatory and policy compliance and
staff in-service training.

A review of some of the South African HEIs digital libraries offers chat to enhance service delivery
channels as digital libraries’ key activities may consist of mobile communication channels and online
ordering and chat features to advance the business processes (Maryati et al., 2022). Essential resources
are one of the main elements of HEIs’ digital libraries. Maryati et al. (2022) state that a library platform
is also a vital resource required to run the business model. Resource management in digital libraries calls
for professional library human resources trained in managing literature. In addition, Jadhav and Altur
(2021) suggest that librarians may be an indispensable resource that plays a distinctive and dynamic
role in providing easy access to authoritative information at the right time and disseminating to the
user in appropriate formats based on local users and possess a high level of security to prevent hackers
from users’ details and the type of information they accessed. In addition, human resources in terms of
search specialists and reference desk specialists may be of the essence in the provision of digital library
services (Rasuli et al., 2018). Some partners are required to optimise their business model. For example,
academic libraries may cooperate with research libraries to access and manage research data (Maryati
et al., 2022) and other resource software and hardware resource owners such as cloud computing ser-
vice providers. Furthermore, partnerships and collaborations with research units may optimise research
support services; with this collaboration, the research output resources managed by the research unit
may be served by the library directly or only the bibliography (Maryati et al., 2022). South African
HEI digital libraries function within highly professionally connected environments in and beyond their
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institutions and membership in international professional associations and regional consortia (Chelsa,
2021). At the Institutional level of South African HEI digital libraries many libraries have concertedly
worked at developing strategic institutional partnerships with Student Affairs, the Physically Challenged
Unit, Information Communication Technology, Research, Alumni and Development Offices, and most
importantly, faculties (Chelsa, 2021).

Digital Libraries Higher Education Institutions Financial “How Much”

The “how much” element is critical for HEI digital library success. In a South African context, Council-
approved institutional funding remains the primary source of financial support for higher education
institutions. Depending on the type of institution, the library budget is part of either the academic sup-
port research and internationalisation or support student affairs budgets (Chelsa, 2021). Furthermore,
educational library allocations primarily cover capital expenditure, operating costs, infrastructure and
information resources budgets, with human resources and Information Communication Technology
forming part of central institutional funds (Chelsa, 2021). Moreover, most libraries receive less than 2%
of the total institutional budget allocation, with funds supplemented by donations, sponsorships, and
other grant allocations (Chelsa, 2021). In addition, some academic libraries have embarked on initiatives
to generate additional income, especially in the area of digitisation, with the majority of third stream
funding flows either from grants or select government funds, bequests or donor funding to assist with
library facility upgrades or to contribute to the resource collections to support teaching, learning and
research goals (Chelsa, 2021).

Thus, using the business model canvas to analyse the existing business model’s financial aspects may
be essential to HEI digital libraries. Analysing business models requires attention to revenue streams and
cost structures (Tidhar, 2020) and pricing. As Maryati (2022) stated, libraries, as non-profit organisa-
tions, do not aim to get revenue directly from their users. Instead, the experts argue that revenue increase
may be obtained from the emergence of trust, good feedback, and an improved library reputation due
to improved services. Furthermore, in academic digital libraries, Piennar (2016) identified four revenue
model types: earned revenues, embedded institutional support, third party subsidies, and consortia in-
come models. These revenue models are depicted below.

In addition to revenue models, financial aspects need to address the cost structure for providing value
propositions. Some of the critical cost structures for digital libraries include staff, hardware, software
and subscription costs (Rasuli et al., 2018). In providing research support services, Maryati (2022)
indicates that academic libraries have a limited budget for system development and other operations
highest cost is allocated to subscribing to journals. Therefore, testing research support services with
the available platform can generate value that can convince policymakers to give optimal budgets for
developing information systems of research support services (Maryati et al., 2022). Pricing is key to the
economic viability of digital libraries’ business models. However, digital libraries may find determining
the reasonable cost of services challenging (Gouda, 2004). Moreover, price increases and inconvenient
hours are often the cause of pain (Prosser, 2011; Pokorna, 2015) and may result in the loss of patrons.

Digital Libraries Higher Education Institutions Target Customers

A South HEI’s target customers may be undergraduate and postgraduate students, faculty members,
administrative staff, and external stakeholders. The target customer component provides answers about
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Table 1. Revenue model categories

Revenue Models
Earned revenue models By using these models, publishers conduct activities,
provide services, or sell items for which they charge a fee to
generate revenue.

Embedded institutional support The subsidy originates from its parent company, e.g.
university, university library, research centre or institute, or
association.

Third-party subsidies Grants are provided by external stakeholders (commercial

and non-profit organisations);

Consortia models Many stakeholders provide the funding of many presses
without direct service provision.

(Piennar,2016)

the target customer or patrons to whom the company wants to offer value, specifying customer segments
(Osterwalder et al., 2005, Pateli & Giaglis, 2004). Target customer segmentation is an essential aspect of
the business model. Osterwalder and Pigneur (2010) noted that customers are at the heart of the business
model, as the company will not survive without profitable customers. As Kansen and Mantykangas (2014)
suggested, as a starting point, one should not always focus on existing users and analyse their contexts
but instead, use a multi-disciplinary team familiar with users to identify customer segments. In addition,
segmenting users into specific categories with the same characteristics will help programs create good
value propositions (Rasuli et al., 2018). For example, some potential customers for digital libraries may
generally include students, lecturers and researchers (Kansanen & Mantykangas, 2014). Furthermore,
target customers’ research support services may be highly literate users, including master’s and PhD
students and lecturers (Maryati et al., 2022). Target customers for electronic thesis and dissertations
may be segmented into academics such as faculties, students, researchers, policymakers and industry
as policymakers and industry may be interested in the research conducted in HEIs (Rasuli et al., 2018).

The customer relationship is one key element that digital libraries need to redesign. As in the trans-
formation from physical libraries to digital libraries, library management and libraries’ relationships
with patrons are transforming (Kansanen & Mantykangas, 2014). Moreover, according to Maryati et al.
(2022), customer relationships and business processes need to be improved to maintain the libraries’
relationships with users, win back people who no longer use the library for information search, keep the
current library users from leaving the library and switching to other sources of information. In addition,
Sharifabadi (2006) highlights that in the context of digital libraries, relationship management needs to
focus on collaboration, sharing knowledge and information among library staff, researchers, faculty,
students, and other departments within the institution, encouraging teamwork, developing skills, and
building solid and trusting relationships.

CONCLUSION, RECOMMENDATIONS AND LIMITATIONS

The business model canvas potential for designing and mapping academic digital libraries in South
African HEIs has been discussed. Academic library teams may use a business model canvas to design
and deliver innovative digital services to address challenges faced by HEIs. In particular integrating
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digital libraries to support both postgraduate and undergraduate throughput targets. Inclusive of provid-
ing support for teaching and learning to improve graduation rates for undergraduate studies is one of
the main challenges. Moreover, digital research support services may be explicitly targeted at faculty,
academics, students, research departments, policymakers and industry. The figure below illustrates a
potential business model canvas for South African HEIs digital libraries, including value propositions
that may be adopted for teaching and learning and research support services as drawn from the review.

Figure 1. Proposed roadmap for the implementation of a business model canvas HEIs digital libraries

Key partners Key activities Value propositions Customer relationships Customer segments
* Resource + Teaching and Learning *  Service development *  undergraduate students
copyright holders *  Provide lterature *  Responsive service: *  Personal ¢ Honour's students
*  Research units *  Manage research output Digital reference questions, Media Packages, assistance ¢ Master student
+  Information +  Provide mobile Recommending books course design +  Self-service +  PhD candidates
Technology communication channeis Suppaort, teaching support *  Winning back v Lecturers
Services and and onfine ordering Integrating Iteracy skills curmiculum those that no +  Researchers
Cloud  Services +  Provide ressarch-related +  Proactive services: longer use library *  Research units
providers Information such as Student-cantered ifelong leaming +  Collaboralion and *  Policymakers
*  Policy Makers funding, research data, Personalized learning co-creation *  Industry
*  Industry and publications Initiating thematic themes test
*  Literacy assistance Selective dissemination of information to
*  Provide chat features to faculty and students
advance business Improve employabiiity and teaching
process approaches
*  Organize training and Multimodal leaming supported with arfificial
Workshops inteligence and analytics

«  Research support services
Tool's recommendations.
Key resources Research impact measurement Channels
., Open access :
.
3 o R okt i Research deta managoment e it
sk Sharing electronic thesis and dissertation
specialized skills z 3 Interactive chat
Input to the national electronic thesis and <
+  software and Hardware i amtalion dalabanes Mobilz and web
Input to policy and industry channels
+  Differentiation
Increased access
Time-saving
Accuracy
Better communication
Usabiity and convenience
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Cost structure Revenue streams

Software cost

Hardware cost

librarians with specialized skils
Subscription costs

Emerging revenue such as Trust, feedback, reputation
Earned revenue models

Embedded institutional support

Third-party subsidies

Consortia models

Dynamic Pricing

.. ..
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The chapter seeks to examine the business model canvas from the perspectives of HEIs digital li-
braries in South Africa. The fundamental limitation is that the paper, whilst attempting to explore the
value of the business model canvas in research, teaching, and learning, has not investigated the business
model canvas’s potential to enhance community engagement. As such future research may look at the
possibility of business model canvas for innovative design of services to support community engagement.
Moreover, empirical insights from HEIs in South Africa may share new insights on how the business
model canvas may be adapted in HEIs academic libraries.
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KEY TERMS AND DEFINITIONS

Academic Library: An academic library is a big repository of information and knowledge from all
fields of learning to disseminate and store information for the users and it serves to support the school’s
curriculum and to support the research of the university faculty and students.
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Business Model Canvas: The business model canvas is a strategic management tool that lets orga-
nization visualize and assess it business idea or concept. It essentially describes the business logic of a
firm and how it creates, delivers, and captures value.

Digital Library: A digital library, also called a virtual library, provides technology-based informa-
tion and services to enable learners to access relevant information and services anywhere anytime. It
can include text, still images, audio, video, digital documents, or other digital media formats or a library
accessible through the internet.

Digital Transformation: Digital transformation is the process of using digital technologies to
transform existing traditional and non-digital business processes and services or creating new ones, to
meet with the evolving market and customer expectations, fundamentally changing how they operate
and deliver value to customers.

Higher Education Institutions: Higher education institutions are universities, colleges and further
education institutions offering and delivering higher education.
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ABSTRACT

This chapter discusses some of the contemporary trends and emerging technologies in research librar-
ies. The chapter begins by explaining the concept of a research library and differentiating between the
services offered in traditional versus digital research libraries. The contemporary trends and technolo-
gies discussed in this study include big data, blockchain technology, podcast, vodcast, data everywhere,
drones, robotics and artificial intelligence (Al) technology, unplugged, makerspace, and the internet of
things (IoT). The chapter is important to library users, librarians, and the general public interested in
library practices.

INTRODUCTION

A research library is owned by institutions seeking to promote access to scholarly materials and support
research. A typical research library contains extensive print and non-printed materials on a broad spec-
trum of subjects. Therefore, primary and secondary literature can be accessed from a research library.
We can refer to libraries in universities and research institutions as research libraries since they contain
specialised branches attending to different disciplines. There are two types of research libraries — refer-
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ence and lending libraries. In practice, reference research libraries do not allow external users to borrow/
lend from their collections, whereas lending research libraries render lending services to interested us-
ers. Research libraries are designed to satisfy the demands of researchers and are, therefore, filled with
authentic and high-quality materials. Traditionally, the worth of a research library is determined by its
size. Collection size, budget, expenditures, and staff are other input measures representing the library’s
effort and potential to meet users’ demands (Nitecki & Franklin, 1999). These input metrics do not ac-
count for how users’ requirements and expectations are successfully met.

The impact of research libraries is quantified somehow, especially in terms of users’ interaction
with materials and services. Users’ expectations are set before the interaction, and their impression of
the library services provided is assessed. Part of the impact is quantified by querying the gap between
expected standards and users’ perceptions. Therefore, the user is a critical evaluator of the library’s
influence. Through digitisation programmes and agreements for licences that allow subscription col-
lections, research libraries can make computational use of collections easier. As the knowledge of the
public regarding data visualisation and analytics develops, so does the number of new users (including
librarians) who wish to experiment with computational tools. Many of these users are only at the begin-
ning of their learning curve. Internally, research libraries have many opportunities to apply data-centric
techniques like machine learning to augment descriptive information and produce text corpora (Calvert,
2020). This chapter discusses the library services offered in the digital age and the contemporary trends
and technologies in research libraries. Following completion of this chapter, the reader should be able to:

e  Understand and explain the meaning of a research library.
e Differentiate between library services offered traditionally and digitally.
e  Identify and comprehend trends and technologies used in research libraries.

LIBRARY SERVICES IN THE DIGITAL AGE

We live in the digital age, and in many situations, the central role of information in this era is digital
(Mayega, 2008). There is increased Internet usage for information spread and retrieval in today’s world,
which has affected the way knowledge is gathered and used (Owan et al., 2021; Owan & Asuquo, 2021).
The shift toward electronic research libraries has dramatically altered the public’s views towards con-
sidering conventional libraries. The digital network is the principal mechanism for sharing information.
Information across different file formats (such as audio, text, video and audio-visuals) is now easily
created, managed, stored and accessed in ways that were only imaginable some decades back. Emerg-
ing technologies enable library professionals to identify, gather, organise, customise, and distribute
information products and services to the user community in various forms and kinds, both on-demand
and in advance, in physical and virtual locations, in real-time (Ayo-Olafare, 2020). Consequently, many
libraries are spending to buy digital library materials to satisfy modern-day expectations.

There are several ways in which a research library can utilise the Internet, ranging from setting up a
library website to allowing consumers to browse existing catalogues electronically. Scholarly materials
such as published research papers may be found using specialised search engines. People may do research
on the Internet using the computers and Internet connectivity available in public libraries (Mostapha,
2005). Users under the age of 30 are especially drawn to the convenience and accessibility of online
library resources (Corradini, 2006; Snowball, 2008). Most libraries are significant partners for google
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search engines because of their extensive collection of relevant information and have gained correspond-
ing advantages in circumstances in which they have brokered (Darnton, 2009). Digital research libraries
have shifted their focus from primarily offering print materials to delivering more internet connectivity.
A variety of issues confront research libraries in adjusting to new methods of service delivery (Abram &
Luther, 2004). This makes information literacy capabilities less critical. The fall in the use of libraries,
especially in reference services, raises doubts about the need for these services. For libraries to thrive
with the Internet and avoid losing customers, library researchers have admitted that they must improve
their advertising campaigns. In addition, this involves advocating the importance of information training
opportunities in the library community.

DIGITAL SKILLS NEEDED IN THE DIGITAL TRANSFORMATION ERA

Many branches of study, including the humanities, have been touched by digital transformation. Digital
transformation is a trend that corporations have been aware of for several years and as technology advances
at an astounding rate, digital transformation moves businesses forward. It occurs when businesses recog-
nise the value of social learning in the design and delivery of information, problem-solving, knowledge
sharing, and user-generated content (Sousa & Rocha, 2018). However, in the twenty-first century, the
variety of digital transformation applications is astounding. Speed is no longer the only advantage, as
digital technology’s ease, power, variety and speed affect everything from interactivity to accessibility
(Fonseca & Picoto, 2020). The rise of new digital technologies is compelling businesses to transform
their products, services, workflows and business models (Moroz, 2018). Enterprises were the first to
recognise the primary benefit of digital technology speed when computers initially made their way into
offices. Nowadays, the increasing number of research libraries are also positioning themselves to take
advantage of these advancements and acquire a competitive advantage.

However, the number of potential digital service applications and software types and their interac-
tion with users is so vast that experts with the appropriate digital skills are required to use all emerging
digital tools in this new digital era. Our lives are more reliant on technology, and as our reliance on the
Internet and digital communications grow, our workforce must adapt to meet the changing skill demands.
For decades, digital skills have been required in the workplace. Digital skills are defined as using digi-
tal devices such as computers and smartphones to search, assess, use, share, and create content. There
has always been a demand for digitally inclined individuals, such as IT specialists and staff who can
securely eject a floppy disc, as long as computers, servers and electronic communications have existed.
All organizations in the digital economy, including academic and research libraries are coming to realise
that digital skills are vital for their employees in the digital transformation era. Research libraries want
the great majority of their library staff and team, not just a select few, to have solid digital abilities to
stay relevant in this digital era. The library staff and team must have the following digital abilities for a
successful digital transformation.

e  Data Analytics: Data and analytics are the primary accelerators of an organisation’s digitisation
and transformation activities. Any digital transformation effort will generate a large amount of
data. As a result, the most in-demand skill sets should be data analytics, market research analytics,
and database administration (Saha, 2018).
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Figure 1. Digital skills for digital transformation
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Digital security: Digital security is the umbrella word for the resources used to safeguard your
online identity, data, and other assets. Web services, antivirus software, smartphone SIM cards,
biometrics, and encrypted personal gadgets are examples of these tools.

Digital marketing: Digitally aware marketers who understand and capitalise on the degree of
involvement provided by digital marketing have the best chance of creating an impression on
consumers. Social media, video creation, email marketing, and content marketing are all effective
channels of promotion that necessitate a well-rounded skill set.

Cloud Computing: Cloud computing is an excellent tool at their disposal to help them expedite
their transformation efforts. Cloud computing empowers businesses to collaborate with cloud ser-
vice providers and provides intelligent, readily available, adaptive, and flexible digital solutions.
Critical thinking: The ability to assess material logically and make a reasoned decision based
on your analysis is known as critical thinking. Critical thinkers refuse to take things at face value
and are conscious of their own cognitive biases, allowing them to arrive at objective judgments.
Creativity: Creativity is the capacity to approach a task or problem in a new or unique way or
use one’s imagination to develop novel ideas. Creativity allows you to solve complex problems or
create novel approaches to assignments.

Big Data: The significance of big data in digital transformation stems from an organisation’s
ability to combine both in its attempts to enable both digitalisation and automation of business
activities. This digitalisation and automation drive efficiency, innovation, and the development of
new business models.

Social media: Social media skills assist professionals in developing and implementing marketing
initiatives to promote a company. To be successful, you must have a unique flair and an awareness
of what makes material shareable, and your social media skills description should reflect these
attributes.

Machine Learning: Machine learning requires computation on enormous data sets. Therefore,
solid foundational abilities in computer architecture, algorithms, data structures, and complex-
ity are required. Getting into the programming books in depth and trying new things will be
beneficial.
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e  Blockchain: The Blockchain Platform will be critical in ushering businesses into the digital trans-
formation age. By providing a means to secure data exchange, dynamic apps, and decentralised
identification, the Blockchain Platform enables digital transformation use cases. It allows busi-
nesses to improve application modernisation by automating business operations, launching new
digital products, and monetising essential digital content (Prakash & Ambekar, 2020).

CONTEMPORARY TRENDS AND TECHNOLOGIES IN RESEARCH LIBRARIES

Numerous trends and technologies are implemented by various research libraries worldwide. The
prominent trends and technologies in research libraries include Big Data, Blockchain, Podcast, Vodcast,
Data Everywhere, Drones, Robotics, Artificial Intelligence Technology, Unplugged, Makerspace, and
the Internet of Things. The world is continually evolving, and new technologies are adopted regularly
(Shashikumara et al., 2019). Library professionals must identify and comprehend future library trends
and technologies to plan and implement new solutions (Axiell Group AB, 2016). Trends and innovations
that impact society and research libraries are no exception. This chapter discusses the most important
trends and technologies in research libraries below.

Big Data

Big data is large-scale data that continue to grow without decreasing, taking different forms. Every
second, a massive quantity of data sets is generated from all over the globe, meaning that the volume of
data will never decrease but will instead continue to grow. To acquire, curate, manage, and analyse such
datasets reasonably, commonly used software technologies cannot keep up with the growing amount
of big data. Based on the developments in research on big data, it has been documented that big data is
characterised by 17 V’s and one C (Arockia et al., 2017). These attributes include voluntariness, volume,
volatility, vocabulary, visualisation, viscosity, virality, versatility, verbosity, veracity, venue, velocity,
variety, variability, value, validity, vagueness, and complexity.

Large volumes of data may be collected, stored, manipulated and analysed by research libraries us-
ing big data technologies. Books, e-books, online journals, research papers, conference proceedings,
seminar papers, institutional repositories, and other materials make up most of the library’s collection.
Electronic and physical setups are specifically designed for research scholars and clients to meet their
data requirements. Large-scale database analysis is required to keep up with the never-ending inflow
of data and knowledge. Libraries are great for benefiting from Big Data while also delivering analytic
library services to users. Researchers may now use library services such as data management strategy,
data collection, data curating, and information archival (Sugimoto et al., 2012).

Today, “Big Data” is mentioned commonly in news headlines and other published content (Wittmann
& Reinhalter, 2014). Big data is gaining traction in the data and correspondence period (Ball, 2019).
Currently, “Big Data” is a developing topic that poses several IT issues regarding data gathering, storage,
search, structure, and visualisation (Garoufallou & Gaitanou, 2021). While we as librarians have a few
practical and powerful strategies for managing this type of data, there has not been much research on using
metadata to create computerised resources using apparatuses such as big data and distributed computing
innovation (Panda, 2021). For research libraries, Big Data analytics faces two main challenges: first, the
sheer nature of the data needs an enormous amount of computational power and storage; second, the
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analytical methods and algorithms themselves are complex, making Big Data analytics a computation-
ally demanding endeavour (Al-Barashdi & Al-Karousi, 2019). Cloud has proven to be the most suitable
infrastructure solution for supporting Big Data analytics applications’ storage and processing needs.

Blockchain Technology

The blockchain is a distributed, tamper-resistant data storage system (Singh et al., 2022). This is in line
with librarians’ usual practices of gathering, preserving, and disseminating authoritative information.
Blockchain is a relatively new and dependable technology that aids in data protection, preservation, and
reliability (Abid, 2021). Libraries are 2 1st-century change agents, integrating new technologies to deliver
maximum information in the shortest time. Blockchain technology may be utilised to address several is-
sues in the library sector, such as securing information in a distributed, tamper-resistant framework. The
blockchain ledger may be used for various applications outside financial markets, including tamper-proof
publications, distributed ownership records, and academic archives in libraries (Hoy, 2017).

Blockchain technology can also enable the smooth borrowing of research materials among libraries
and between libraries and users. Issues of borrowing without proper record-keeping will be forgot-
ten stories with the implementation of blockchain technology in research libraries. For instance, the
COVID-19 experience coupled with other social changes occasioned homelessness, statelessness, em-
ployment and travel, resulting in groups of individuals who are permanently or temporarily displaced
from their homes. Research libraries in the digital era must adapt to accommodate them. Refugees and
migrants of all ages need access to information resources that may assist them in developing new skills
and finding jobs. Libraries may provide services that these communities cannot get elsewhere, yet they
often are unable to obtain a library card or borrow goods. Developing an interoperable blockchain-based
system that connects all library systems and a secure, verifiable digital identity that can be used to access
information at participating libraries.

The blockchain will allow unlimited access to digital content and print collections for all participants
to secure users’ privacy and personal identity. The International Federation of Library Associations
(IFLA) might prototype a global interlibrary loan system with blockchain technology. Due to the nature
of interlibrary loans and the foreign currency transactions involved. Blockchain technology may evalu-
ate the validity (correctness) of data over time. Some scholars successfully showed the feasibility of
a low-cost, independently verifiable technique for auditing and certifying the legitimacy of scientific
investigations (Irving & Holden, 2016). They accomplished this by generating a new private Bitcoin key
from the plaintext of a protocol trial paper. As a result, researchers can instantly verify the blockchain’s
timestamp. When comparing the original record’s hash to the blockchain’s, the records have been altered
if the two hashes do not match.

Podcast

A podcast is an entertaining method to advertise library collections services to attract new readers (Lee,
2006). Podcasting provides libraries with intriguing opportunities to communicate with their users in
a new and well-known way. It can help remove barriers, relieve pressure or anxiety students may have
about using the library and put a welcoming face on the library. Libraries can take advantage of the
popularity of podcasting and use it to spread information to a larger audience. Clients have another option
to receive ready-made knowledge in a compact format using podcasting technology in library services,
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which develops a mobile learning environment. Due to the importance of many libraries, such as the
Los Angeles public library, London library, Library of Congress, the British Library, DC library, free
library Philadelphia, Kiama Library, and the New York library, among others, are now using podcast-
ing service to organise and promote otherwise difficult-to-find scholarly and recreational items. It is
expected that librarians will walk away with direct marketing and organising ideas and ideas for how
to promote and organise this relatively new medium in the years ahead. Libraries can also use podcasts
to host authors and well-known citizens for various annual activities. In order to listen to these activi-
ties, individuals may either download one of the audio programmes listed or subscribe to the libraries’
authors and events podcasts.

Vodcast

Vodcast is derived from the root term “Vod”, which is an acronym for “video on demand” (Kolbitsch &
Maurer, 2006). Vodcasts, also known as video podcasts, are an extension of the development of podcasts,
albeit they differ in that they are not just audio in nature but also visual (Naidu & Constable, 2016).
Vodcasts are, by definition, a collection of audio-visual materials that may be downloaded to a personal
computer or other video-enabled connected devices through the Internet (Greef, 2012). Vodcasts need
more storage space due to the audio and video components. Libraries utilise vodcasts to show their accom-
plishments and attract the public to check out their upcoming events. Videos of library programmes and
activities have become a popular way for libraries to demonstrate their successes while also encouraging
attendees to future events. Teachers and students can connect effectively outside a classroom in real-time.

Along with increasing lecturer-student interaction, the vodcast reduces the need for face-to-face
counselling by extending the relationship beyond classroom time (Sutton-Brady, 2009). The use of
vodcast is an effective way of reducing face-to-face interactions, especially now that social distancing is
encouraged due to the Covid-19 pandemic. Due to its importance, many scholars are now interested in
how students’ learning outcomes can be enhanced through vodcasting (Backhaus et al., 2019; Goundar
& Kumar, 2021; Yeganeh & Izadpanah, 2021).

Data Everywhere

Data Everywhere was founded by Dan McGee and Dave Bortz in November 2013 and is in Chicago,
Illinois. Data Everywhere is an add-in for spreadsheets that enables sharing specific datasets with other
spreadsheets, databases, websites, and mobile devices. It connects existing spreadsheets to a cloud-based
data management service that provides replication, security, revision control, basic workflow, and search
for these applications. Ordinary business users may share their data with co-workers and other parties
as raw data rather than as files that have been embalmed, enabling other users to remix the data in novel
ways. As opposed to a mere document, Excel as a data source enables Data Everywhere users to create
new sorts of applications that would have previously required specialised programming. Data collec-
tion and management are critical in today’s libraries. New technologies provide excellent opportunities
to collect, store, and analyse accurate user data and personal information. Data can be accessed using
mobile phones, iPads, and other internet-connected devices. Data can be used to produce products and
services, boost marketing, and promote information in the news. Data services have evolved into es-
sential information services for libraries, allowing researchers to link with research from other studies
(Library of the Future, 2018).
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Organisations of all sizes, from large corporations to start-ups, will need to be adept at capturing,
storing and consuming data. This must be a never-ending data cycle in a feedback loop. This data cycle
can be addressed with a slew of tools and technologies, but their effectiveness is contingent on the direc-
tion and governance provided by the organisation. Work on your data strategy always, as this will help
your company improve its overall performance, empower employees, and provide more control over
their data and data-driven decisions. There are several tools available for businesses to use after having
enough data. Organisations may encounter several obstacles when implementing and managing their
data strategy (e.g., issues might arise from architecture, data infrastructure, competencies, operational
expenses, business user expectations, people, etc.) as they go down the data analytics journey lane. These
issues must be addressed and resolved as soon as possible.

Drones

Drones, also known as unmanned aerial vehicles (UAVs), are becoming more popular in various in-
dustries, including leisure, security, military, agriculture, energy, insurance, and hydrology. Robots that
fly in the air, called drones, perform many tasks such as taking pictures, recording films, and gathering
data in various formats from their surroundings. Fixed-wing and multirotor drones are the two main
categories. Multirotor drones can operate in places where people cannot, gather data in several formats,
and even intervene when necessary due to their portability and size (Natarajan et al., 2018). In addition,
multirotor drones with protective hulls are very durable in collisions, making them even more helpful for
exploring unexplored territory. Parcel delivery services and other organisations use flying robots (Gat-
teschi et al., 2015). Though several well-known drone variants have been in use for over two decades,
the public’s attention has been drawn to newer models and technologies that have not been around as
long. Applications of drones have experienced a significant paradigm shift. Even while drones have
become an essential part of contemporary warfare, their use for non-military purposes has increased
significantly. Consequently, drones are now used in other areas such as aerial photography and filming,
shipping, search and rescue, geographic mapping, wildlife monitoring, law enforcement, crop inspec-
tions, pollution inspections, and meteorological services.

Drones may be used at the library because of their wide range of non-military applications. It’s difficult
for folks in today’s fast-paced world to visit the library at their convenience. The fact that you are in the
wrong place at a bad moment further compounds the problem. People who live near a library or have
access to a time-saving route away from regular heavy traffic may use these advantages, but this is not
the case for everyone. Drones may be used for a variety of purposes. Using drones to deliver books and
other library resources to users might be a game-changing feature of this new technology (Nath, 2018).
The first and most important prerequisite for a library to provide a drone delivery service is a library
mobile app or a mobile-friendly library website (Saloi, 2021). Drones are helpful for library organisa-
tions (Nath, 2018). Modern flying robots outfitted with technology can transport books, furniture, and
other items from one location to another. Using the app or website, library patrons may borrow items
from the collection; however, this needs a user login and the ability to reveal their current location and
delivery address. It may also be used as a security measure both inside and outside the library and is
significantly superior to fixed cameras because it moves and covers the entire area, providing 24-hour
observation. The preponderance of national and district libraries is in metropolitan regions. Many people
no longer find it easy to visit the library as cities develop, despite its central location, which was meant
to promote exposure and accessibility. Population expansion in the city has increased the number of
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library customers who travel far to visit. Persons who can only attend the library after work, people who
can’t visit for personal or professional reasons, traffic congestion, or the absence of public transit or
direct routes to the library may need many taxis or buses to reach the library (Nath, 2018). This limita-
tion may be overcome by sending books to a specified location, generating new potential for libraries
and users. The procedure begins with a patron requesting a book through a specific library app, which
is then received and processed by the library’s concerned section. The ordered book is carried to the
drone department, where a skilled pilot attaches the book to the drone and allows it to fly to the patron’s
hand. It automatically returns to the origin after delivery, with all essential operations and advancements
updated for both sender and receiver.

Robotics and Artificial Intelligence (Al) Technology

Libraries are progressively adopting robotics and Al technology (Harada, 2017). Al and robotics are
powerful for automating activities within and outside industrial facilities. In recent years, Al has become
more prevalent in robotic solutions, bringing adaptability and learning capabilities to previously inflex-
ible applications (Vysakh & Rajendra, 2019). This highlights how libraries can combine robotics with
other Al technologies, such as using a drone controlled by a robot to keep the library under constant
observation. As a user help and guide, talking robots can be put throughout the library.

The application of Al in libraries is to construct computers or robots that can think, act and, in some
situations, surpass human intellect. This has been shown to have obvious implications for librarianship
(Omame & Alex-Nmecha, 2020). Consequently, many public and research libraries are now using ar-
tificial intelligence for different purposes. Some options include expert systems for reference services,
robots that can read books and shelves, and virtual reality for immersive learning. Cataloguing and
topic indexing, reference services, technical support, and shelf-reading are all instances of artificial
intelligence in library systems.

Unplugged

Unplugging can mean various things, but it always implies a break from the fast-paced, overstimulating,
and sometimes frenetic world of technology that propels so many of us through our days. Unplugging,
then, implies taking a break from a typical routine and creating a quieter zone to engage in undistracted
action, engagement, or inaction. Libraries will continue to be significant sources of technological ac-
cess. At the same time, libraries are all about making connections (ALA Libraries Transform, 2018).
People often need to unplug to create those connections, and libraries have developed creative ways to
assist users. Unplugged gives students access to high-quality reference materials to help them study. This
brings the library into the classroom and the house, always making it available in e-books on any device.

Makerspace

The Makerspace, a combination of two notions (‘Maker’” and ‘Space’), is an offspring of the technology
era’s innovativeness, symbolising a blending of two worlds (Omosebi & Bakare, 2022). Makerspaces,
also known as Hackerspaces or FabLabs, are self-contained spaces where people may create, develop,
and study. 3D printers, software, electronics, supplies and hardware, craft equipment, and other goods
are regularly found in libraries (Public Library News, 2012). Makerspaces are becoming more frequent
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in public, academic, and research libraries as a creative method to engage users and provide value to
traditional library services.

Internet of Things (loT)

IoT is a new technical change that library and library personnel should be familiar with since it will
help libraries improve their facilities, tools, and experience. Libraries will be able to add more value
to their services and deliver a better library experience to their clients. Because items are individually
identifiable, the Internet of Things is about digitally connecting them. Radio Frequency Identity (RFID),
which does the same thing by communicating with computers, marks and updates library management
systems with entries to books given to a customer, is still familiar to librarians. However, the difference
with IoT is that the Internet interacts with a thing or entity, such as a book. The Internet of Things (IoT)
can assist address some of the most common library concerns, such as object misplacement and use, by
connecting books, articles, CDs/DVDs, theses, and other physical items (Singh et al., 2022).

The IoT may be used in libraries to provide patrons with easy access to both traditional and online
collections and data and directories. For example, librarians and library users may find it easier to dis-
cover actual artefacts and explore virtual resources with this technology. Contextual recommendations
and information about resources relevant to the current user’s interests might likewise be sent using this
method. Other aspects of library service, such as consultation and training, might benefit from the IoT.
Users’ moods, daily habits, and other similar details gleaned from their mobile devices through the IoT
might be utilised to create personalised training programmes (Qin, 2018). The IoT may also alert users
to the lack of space in the reading room or the absence of workstations. Other commercial IoT applica-
tions exhibited more exciting prospects when compared to various library activities. Although the IoT
has the potential to be utilised often in marketing and promotion, its value does not seem to be limited
to this area. Other uses include process optimisation, library workflow structuring, and the development
of unique economic models that make libraries more fun for users and other stakeholders. For a library
to be seen as a contemporary institution, it is essential to use loT-based marketing tactics to promote its
operations. Internal libraries might benefit from this technique as well. For example, resource collec-
tion, description, analysis, intelligent construction, and suitable resource storage are functional areas of
IoT in research libraries.

FACTORS MILITATING AGAINST THE ADOPTION OF THESE TECHNOLOGIES

Almost every organisation faces difficulties with technology adoption. Indeed, presenting new technol-
ogy to an organisation might be more complicated than the technical installation for most professional
services firms (Kieth, 2019). Although technology has made our lives easier, the ease with which we
may access shared information has legal implications for businesses. The following are some of the
obstacles to new technology adoption:

e  Adopting new technology solely for novelty: While many new technologies are beneficial, some

of it is purely commercial. Even if the technology is helpful, it may only be valuable for specific
businesses. Before purchasing any new technology, properly research it and make sure you can
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use it. Otherwise, you risk having yet another costly paperweight or squandering disc space on
applications that you never use.

e  New Technology’s disruptive impact: New technology is disruptive in the near term. Only by
integrating with legacy enterprise systems can it reach its full potential. Existing policy and pro-
cesses will need to be upgraded, causing substantial disruptions. When exposed to real-time situ-
ations, the new implementation may generate bugs. It takes some time for it to settle.

e  Resource scarcity: Emerging trends and technologies are not inexpensive. Even with open-source
software, the initial development expense might be costly. The costs of training, inconvenience,
and downtime are all indirect costs. During the challenging changeover period, customer dissat-
isfaction is also dangerous. Such costs overwhelm businesses, causing them to delay technology
adoption.

e  SKkill challenges: Emerging technologies, such as Artificial Intelligence, face significant skill
shortages. New technology adoption is further hampered by a lack of thought leadership and risk-
taking at the highest levels.

e  High cost: Adopting new technology has numerous advantages. Many businesses want to em-
brace digital transformation, but they do not believe they have the resources to purchase and inte-
grate new technologies. Successful technology adoption necessitates some initial expenditure for
onboarding and deployment.

o Integration and training: It takes time and money to train users on new technology and software.
Lack of adequate and specialised training on the technology to be adopted is another major factor
slowing down the process (Calibraint, 2021). Employees must be trained even if a new technol-
ogy purports to be “user-friendly”. Because not everyone can simply adapt to new technologies,
assistance is required to ensure everyone is on board (Scalzo, 2019). It also aids in the prevention
of costly mistakes made by first-time users.

e  Onboarding: Many people mistake focusing solely on the initial implementation of new software
or technology, but their training needs do not end there (Altadonna, 2021). You will need to de-
velop a good strategy for introducing new consumers to your technology.

e  Time: Adapting to new technologies is a lengthy and often demanding process. It can be disap-
pointing not to see the results of your efforts right away.

CONCLUSION

Libraries are an essential aspect of the society in which they exist. Libraries have boosted their services
by embracing various technological tools or aids because of the enormous advances in ICT. This period
has seen massive information communication and technology changes, and many fields are attempting
to adapt to this new environment by implementing various technologies (Saloi, 2021). Libraries are
not far behind, either, as they are constantly contending with the changing environment. If scholars are
increasingly familiar with the tools offered to them and their involvement is more formalised, research
libraries might play a more significant role in the future. Research libraries can utilise their expertise
to assist researchers in improving the quality of their grant applications and increasing the institution’s
success in attracting research funding. Big Data is also one of the most rapidly developing technologies
today. Research has documented that the application of Big Data in libraries can assist in information
generation, and productivity is higher in libraries that have implemented big data than those that have
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not. To summarise, Big Data tools and analysis tools necessitate specialised talents and enable more
outstanding performance in today’s competitive market (Kamupunga & Chunting, 2019). Academic and
research libraries are anticipated to become more attractive, relevant, and acceptable because of these
new offerings and ongoing improvements. However, libraries’ approaches, applications and concepts
will continue to evolve.
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KEY TERMS AND DEFINITIONS

Artificial Intelligence: Al is the capacity of a system or a robot computer-controlled to do activities
usually performed by humans.

Big Data: A big data set is one that s too large or complicated for standard data processing techniques.

Blockchain: A blockchain is an electronic database shared by computer network nodes.

Digital Age: This is when advances in computer technology have made enormous amounts of data
freely available to practically anybody.

Internet of Things: This is a network of physical things connecting and exchanging data over the
Internet or other communication networks.

Library Services: These are services provided to increase the use of library items, connect library
users with library resources, and meet their information needs.

Research Library: A research library contains diverse scholarly materials produced from research
and for the furtherance of other studies in each discipline.

Trends: Trends refer to new ways in which an event, occurrence, phenomena, construct, or technol-
ogy evolves in newer ways than was previously conceived.
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ABSTRACT

Digital technologies are now incorporated into organizations for effective and efficient operations of their
Jjob performance. Many African countries are yet to advance into the technology phase whereas other
parts of the world are already adopting digital technologies in their operations and service delivery.
The qualitative research approach was applied in this study using a literature review to harvest different
articles in online databases of Scopus and Web of Science. Findings indicate that digital technologies
could be used in the sustainability of academic libraries through accessing, processing, gathering,
manipulating, presenting, and communicating information in different format such that library users’
information needs are met. Digital technologies such as smartphones, ebooks, blogs, social media,
digital computers, scan machines, digital cameras, robotics, drones, etc. were used to support library
and information services. The study recommends proactive steps by parent bodies to provide libraries
with financial support to acquire necessary digital facilities.

INTRODUCTION

Two decades ago, an academic library served merely as a quiet study space and a huge repository of tan-
gible materials such as books, journals, and reports, among other things, that could be collected, issued,
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returned or studied (Kadli, 2020). Due to the changes brought by digital technologies into the library
space, individual users have infused it into their work routines for effective and efficient operations on
daily basis in their activities. Librarians now use technology to acquire, catalogue, preserve, diffuse,
and provide reference services and other services. Libraries have extended, rethought, and reinvented
themselves, and now offer a wide range of information services utilizing cutting-edge technology, as well
as reaching out to its users through social networking and digital media in ways they never had before.
The world has advanced into the information age, which is characterized by technical developments,
expanded access to digital information resources, cloud storage, and social media. These technologies
have an impact on libraries, and the usage of information and communication technology (ICT) has a
dynamic impact on modern library services. Similarly, digital technologies have changed not just how
information is packed, processed, saved, and broadcast, but also how users may access the information
they need from anywhere, at any time, and in a personalized fashion (Prasad, 2017).

The scholarly information environment has changed drastically as a result of the digital age. Teachers
and students now rely on its utilization coupled with libraries. Library users have a wide range of infor-
mation needs, and libraries around the world are adapting to the digital age’s challenges by rethinking
library infrastructure, services, and collections (Anuradha, 2018). New and emerging technology has
played an important role in influencing the various library services. These technologies not only benefit
users by providing speedy, high-quality, and efficient services but allow library and information work-
ers to be innovative in order to improve the effectiveness and responsiveness of their services (Kadli,
2020). Students are using digital technology for learning in higher education, exposing a collection of
tools chosen to combine formal learning contexts (Pinto & Leite, 2020). Digital technology, according
to Selwyn et al. (2016), can include but is not limited to, computers, tablets, smartphones, Facebook,
Moodle, online library services, Google, YouTube, and composing essays on Microsoft Word. People
may now access the Internet from anywhere using portable devices thanks to digital technology. Librar-
ies may utilize such technology to promote library services, improve information access, redecorate
libraries with new facilities, encourage cooperation, share and establish communities, solicit user input,
communicate with one another, and publicize events, services, and news (Prasad, 2017).

Digital technology has broken into our daily lives and has become an unavoidable and normal part
of our life. However, the dramatic changes generated by their arrival continue to be a matter of heated
dispute in the literature in a variety of professions (Mierzecka, 2018). Universities and university li-
braries have been impacted by massive technological change in recent years. The impact of technology
advancements on all aspects of the academic library activity, including systems, services, collections,
the physical library environment, marketing, and support for university teaching, learning, research, and
administration, has become highly significant (Atkinson, 2020). With the current COVID-19 pandemic
and its mitigating effects resulting in diminished human contact and remote engagement, academic
libraries can ride the wave of new norms like virtual and open distance learning by, employing digital
technologies to turn a difficult circumstance into an opportunity.

RESEARCH OBJECTIVES
This study is anchored on the following research objectives:

e  Examine the infusion of digital technologies in the sustainability of academic libraries.
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Figure 1. Technology and the academic library (Atkinson, 2020)
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Determine the types of digital technologies used to sustain academic libraries.

Analyze the perceived usefulness of digital technologies to sustain academic libraries.
Determine the challenges to effective uses of digital technologies to sustain academic libraries.
Establish factors that could enhance the infusion of digital technologies in the sustainability in
academic libraries.

METHODOLOGY

This study employed interpretive content analysis of literature harvested from different online databases
of Web of Science and Google Scholar. The literature was harvested using the following sub-themes of
digital technologies, and academic libraries. These were the sub-themes through which the book chapter
was developed. The research investigation which was developed for this study was carried out within
three to four months intervals. First, both authors conceptualized the title and abstract before it was sent
for evaluation by the editor and team members organizing the book chapter. Thereafter, the responsibil-
ity regarding the entire book chapter was shared among the authors of this piece. In order to strengthen
the discussion surrounding the infusion of digital technologies to sustain academic library activities,
the authors consulted over forty-four research papers/articles in this study. There were a lot of com-
monalities and differences in what was found in the study through the internalization of the interpretive
content analysis used in the study. Kumar (2005) was of the view that interpretive content analysis is
another important strategy used in most research investigations because it unveils hidden understanding
that would have been difficult to find out ordinarily. Many researches today now prefer to internalize the
outcome of research based on the phenomenon under discussion in the study.
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LITERATURE REVIEW

The literature review developed in this study was carried out using systematic literature where the litera-
ture of different articles was critiqued in relation to the chosen topic of this study. The literature review
covers the following different sub-headings/areas and they are the infusion of digital technologies in
the sustainability of academic libraries, types of digital technologies used to sustain academic libraries,
perceived usefulness of digital technologies to sustain academic libraries, and establish factors that could
enhance the infusion of digital technologies in the sustainability in academic libraries.

Infusion of Digital Technologies in the Sustainability of Academic Libraries

Academic libraries have transformed significantly as a result of the extensive use of digital technology,
although these changes and the methods for carrying out library functions have evolved the jobs them-
selves, as well as the aim of an academic library (Mierzecka, 2018). Academic libraries have shown
tremendous adaptability in meeting the needs of a larger and more diverse student body (including
developments in the distance and blended learning), and services are now much more user-driven and
tailored in response to the needs of 24-7 access to resources across a variety of platforms, thanks to the
introduction of technology. Academic libraries have also played an important role in the implementation
and regulation of open access mandates, allowing researchers to expand the reach of their research by
managing institutional repositories and data management (Anuradha, 2018; Chisita & Chiparausha, 2019).
Technological innovations, such as computers, portable devices, and the Internet, have had a significant
impact on institutions and people’s lives, affecting their relationships with information, knowledge, and
working methods (Selwyn, 2016). In a quickly changing educational environment, providing students with
cutting-edge education on all fronts is critical to staying competitive. However, it is not always simple,
especially when technology advances at an ever-increasing rate (Anuradha, 2018). Digital technology
equality is identified as a critical concern in the 2019 EDUCAUSE Horizon Report for higher education,
highlighting not only equal access to information but also equal opportunity to generate content and
cooperate in a remote setting (Alexander et al., 2019). Academic libraries may play an important role in
addressing these concerns by offering digital literacy programs that focus on the development of skills
for material creation and sharing, open access to publications, data, and other research outputs, which
libraries have long advocated for.

Types of Digital Technologies used to Sustain Academic Libraries

Many materials, ranging from reference volumes to e-books, are now available in digital format and
are handled through integrated library systems, digital libraries, and web-based online public access
catalogues, discovery tools, and library portals. In addition, librarians now have new means to engage
with other professionals and their users through social networking sites such as Facebook, Twitter, SMS
(Short Message Service), and online chat services (Prasad, 2017). Online forums, library mobile apps,
FAQs, online databases, institutional repositories, remote logins, online test paper archives, library web-
sites, and social media are now emphasized by library professionals to let users access library resources
and services beyond the four walls of the library (Shastri & Chudasma, 2021). Most libraries in South
Africa and around the world have access to and use a number of social media platforms. Social media
platforms are used to market library services, announce library news and improve service delivery. The
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information shared through these platforms such as Academic Edu, ResearchGate, and others that are
examples of Academic Social Networking Sites with the users includes; user information, library events,
and new services (Rabatseta, Maluleka & Onyancha, 2021).

Tella (2020), emphasizes that advanced technologies that are building the technological transfor-
mation comprise Internet-connected household appliances (the Internet of things), driverless cars, big
data, robotics, artificial intelligence, blockchain, addictive technology, nanomaterial, neurotechnology,
synthetic biology, energy storage, and cloud computing. Because lower-impact, behind-the-scenes work
can be outsourced or exported, the advent of cloud computing provides new freedom to move up the
value chain in the institution (Cox, 2019). On the application of robots, Gaham (2019) stated that librar-
ies are currently using four different types of robots. They are shelf reading, telepresence, humanoid,
and chatbot robots.

Libraries all around the world have been attempting to use affordable smartphones to improve their
services since their introduction. One of the technologies that can be employed with smartphones is the
QR code. QR codes and smartphones were slow to catch on in India, but they are now a vital part of
people’s daily lives, speeding up technology adoption (Kadli, 2020). Mobile technologies and QR codes,
according to Singh and Nikandia (2017), are new communication tools that are revolutionizing how indi-
viduals search for information, get information and interact with it on a daily basis (2021). Furthermore,
adoption is stuttering in the face of 18 new technologies, with relatively few people prepared and aware
of the cybrary, library website, WebOPAC, institutional repository, and social media. Learning envi-
ronments’ utility and character have been incorporated into technologies such as the Integrated Library
Management System, the Library Guide app, RFID, and the Internet of Things. According to Chingath
(2020), all library technologies, such as the establishment of an encrypted database, speaking robots,
flying books, and so on, are viable. The implementation of these technologies will aid in the enhance-
ment of library services. According to Moruf and Dangani (2020), emerging library technologies such
as instructional system design software, electrical copyright management systems, and bibliographic
citation software, as well as integrated search software, library automation software, electronic resource
management, and classroom management software, will have a significant impact on the development of
digital content in academic libraries. Acharya, Hiremath, and Lalasangi (2019) discussed breakthrough
technologies such as the bleeding edge which shows that with the current COVID-19 epidemic, another
sort of digital technology used for teaching and research in Africa, as well as the rest of the world, is the
use of learning management systems (LMS), such as Moodle, Blackboard Learn, Canvas, Edmodo, and
Schoology. The library is now considered an essential component of any learning management system.
To encourage lecturers to guide their students to information sources supplied by the library, it is critical
that the library’s digital platform is included in any adopted LMS in the institution right from the start
(Adetunji & Oladokun, 2020).

The Perceived Usefulness of Digital Technologies in
the Maintenance of Academic Libraries

Digital technology solutions are seen to offer the potential to increase educational access, lower prices,
and improve quality (Bolu & Egbo, 2014). According to Moya et al. (2011), the employment of digital
technologies improves teaching and learning quality, efficacy, and accessibility. Libraries’ digital resources
compete with resources that are widely available on the Internet, which is especially true for students.
Despite their admiration for the quality of materials acquired in libraries, students prefer the convenience

61

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Infusion of Digital Technologies in the Sustainability of Academic Libraries

and accessibility of Google Scholar and others applications (Wu & Chen, 2014). The importance of
digital technology in enhancing mixed, online, and mobile learning in East Africa cannot be understated
(Mtebe, 2014). Local attitudes, on the other hand, remain limited, with serious implications for librar-
ies. Local government stakeholders in Ethiopia, Ghana, Kenya, Tanzania, Uganda, and Zimbabwe saw
libraries as “lenders of books” with limited access to technology, rather than “agents for development
and innovation,” according to Elbert et al. (2012). A “lack of recognition of the relevance of libraries,”
according to Baada et al. (2020), is a significant barrier to obtaining adequate library resources in Ghana.
The lack of a clear role for libraries in national development plans impairs the problem by forcing many
libraries to rely on sporadic and short-term funding (Benson et al., 2016; Moahi, 2019).

According to Lynch et al. (2020), perceptions of libraries within development organizations are still
low and constrained, with books and literacy being connected with them, and a lack of capacity to en-
gage actively in development. However, there is evidence that these perceptions can and have changed
over time, and many development practitioners are willing to see the potential of libraries as players in
development. A study carried out in Nigeria on data obtained during a period spanning from 2005 to
2014 showed a pronounced reduction in the use of printed books and periodicals after the introduction
of digital resources (Asogwa, Ugwu, & Idoko, 2016). Saibakumo (2021) pointed out that there was a
strong level of awareness among Nigerian librarians towards many developing technologies for effective
service delivery. Chukwusa (2019) noted that in collection development services in academic libraries,
acquisition librarians are aware of the usefulness of information and communication technologies.

Challenges to Effective uses of Digital Technologies
to Sustain Academic Libraries

Academic libraries are clearly under significant pressure, and the importance of a library to a university’s
strategy and its priority in budget allocation can no longer be assumed. Academic libraries must justify
their value as university administrators make difficult judgments about where to invest scarce resources
(Ateka & Kwanya, 2019). In relation to higher education and libraries, a report from the United King-
dom identifies “intensified contextual pressures — a myriad of political, economic, and other pressures”
(Pinfield et al., 2017), including funding challenges, increased competition, and government evaluation
of teaching and research. Inadequate financing, lack of power supply, and poor maintenance, according
to Saibakumo (2021), are the biggest impediments to new technology adoption. Starting a refurbishment
without knowing how much money is available, how much the project will cost, and where the money
will come from (donors, government funds, or loans) severely hinders or inhibits genuine development.
Another potential limiting element comes when financial resources are related to donor expectations
that may or may not be in line with the academic institutions’ core principles and mission (Anuradha,
2018). As a result of these issues, African libraries are naturally looking for other options outside of
Africa in financing technologies in libraries. According to the Organisation for Economic Co-operation
and Development (OECD, 2019), Africa got about $52 billion in official development assistance in
2017. These figures exclude support for development from so-called “emerging donors,” such as non-
OECD nations, which are estimated to be worth between $11 billion and $41.7 billion per year. Private
investment is acknowledged to “dwarf” established types of development support, despite its notoriously
difficult monitoring (Ingram & Lord, 2019). US-based foundations provided $1.5 billion to Africa in
2012. This opens up a plethora of opportunities for African libraries to link their work to the larger goals
of development-oriented organizations and agendas in order to gain access to more funding (Lawrence
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etal., 2015). Ukachi (2015) found that users’ limited digital competence has a direct impact on their low
use of electronic resources. Tang and Tseng (2013) found the same in terms of a user’s limited belief in
his effectiveness in information retrieval. While Anaraki and Babalhavaeji (2013) got a link between a
lack of knowledge about library resources and low usage of electronic resources. Despite this, guidelines
for using library resources frequently fail to adequately address the subject of using digital resources.
This is demonstrated, for example, by a study conducted on a sample of 250 students by Aderibigbe
and Ajiboye (2013), which discovered that library training is insufficient to meet their needs, with too
much emphasis on traditional library resource use and insufficient time devoted to developing students’
digital skills related to the use of electronic resources.

Tulinayo, Ssentume, and Najjuma (2018) used a structured questionnaire with both closed-ended
and open-ended questions to investigate the factors that influence students’ digital technology use
and acceptance at two of Uganda’s top public higher education institutions (Makerere & Kyambogo).
The results revealed a variety of problems that learners confront while employing digital technology
tools in their limited environments. Low bandwidth leads to slow Internet; insufficient cable network
terminals; limited time to access university digital technologies; lack of training on how to use various
digital technology tools; lack of exposure to various digital technologies; insufficient digital technolo-
gies at the university in comparison to student numbers (small number of computer laboratories and
competition for digital technologies); unstable electricity power; lack of training on how to use various
digital technology tools; lack of exposure to various digital technologies; insufficient digital technolo-
gies at the university in comparison to student numbers. It was similar to a study conducted by Idika,
et al. (2021) at the University of Nigeria, Nsukka, Enugu State, which looked into the availability and
use of Digital Technologies (DT) in Economics teaching and learning. The high cost of Internet data
and software, as well as the lack of Internet bandwidth and epileptic power supply, were identified to
be significant obstacles.

Factors that could Enhance the Infusion of Digital Technologies
in the Sustainability of Academic Libraries

The academic library has been forced to reimagine and reinvent the delivery of its programs and ser-
vices as technology advances. “While the academic library’s principal aim has always been to serve
the curriculum, the notion has been significantly enhanced in light of today’s students’ technological
requirements and expectations” (Anuradha, 2018). The topic of training came up at the same time as the
topic of utilizing electronic resources. Digital technology, on the other hand, has significantly increased
the possibilities for offering many types of instruction at the library, from new student orientation to
specialized training (Mierzecka, 2018). The construction of a Media Commons, where staff and stu-
dents would be given numerous opportunities to learn how to use multimedia as tools for staff and as
part of courses for students, is of particular concern. Knowing how to use technology is the first step
in creating situations where people and robots can collaborate. As Artificial Intelligence and robotics
make their way into libraries, librarians should set aside their conservatism, because these technologies
may eventually replace the slothful and conservative librarians/information professionals. As a result,
training, and retraining to improve skills should be prioritized (Tella, 2020).

Academic librarians should also adapt to new technologies by receiving proper training and enhancing
their technical abilities in order to provide the greatest possible service to users that new technologies
may provide (Anuradha, 2017). Tella et al. (2020) emphasized that librarians and other information
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professionals’ ability to create, manage, and make information available to information users, as well as
the demonstration of unique skills rarely possessed by others, will ensure the information profession-
als’’ place in this new era. Discipline knowledge, generic (transferable) abilities, personal competencies
such as constant learning, the ability to work autonomously, adaptability, enabling change, and more are
required in the digital academic library scenario, as well as a greater demand for technology skills (Raju,
2014). Management skills, information retrieval, technological communication, negotiation, resource
organization, discovery services, use of OSS (Open-Source Software) to manage information resources
and provide effective library services, international research collaboration, and collection forecasting
skills are just a few of the skills listed as essential for LIS professionals (Jalal, 2019). While technol-
ogy trends are rapidly evolving, it is clear that librarians will not be able to incorporate all of them into
their collections. As a result, they must select technologies that will benefit them in the long run while
also considering their users’ information needs (Bharti & Verma, 2021). The library must be fully ac-
cessible, adaptive, entrepreneurial, digitally smart, and focused on supplying the blend of places and
services expected by its ever-changing customers in order to be a vital element of the academic experi-
ence (Anuradha, 2018). Academic institutions must have adequate information infrastructure in order
to enable access to education, learning, information, and knowledge resources via digital technologies
such as the Internet of Things, mobile computer systems, and social media platforms (YouTube, Twitter,
WhatsApp, and Facebook). E-learning, e-resources, e-information, and electronic archives must all be
provided in a digital environment that can be expanded by utilizing modern technology resources and
facilities like social cloud computing and the Internet (Makori & Mauti, 2016).

RECOMMENDATIONS

Based on the findings obtained from this study, the following recommendations were made:

e  That digital technologies should be infused into academic libraries for their sustainability in the
operations of library services

e The need to acquire more recent sophisticated digital technologies in the sustainability of aca-
demic libraries become essential due to the multifarious and complex tasks they faced with

e  Since of digital technologies were perceived usefulness to sustain academic libraries, it is impera-
tive librarians should become acquainted with their use \

e  Due to the continuous use of digital technologies, it has proven to be effective in academic librar-
ies hence the need not to restrain form its use

e  To enhance the infusion of digital technologies in academic libraries the study recommends the
need to reimagine and reinvent programs for quality service delivery to meet future users’ infor-
mation needs.

CONCLUSION

It is important to note that, without digital technologies, no library across the world would be able to
survive especially in this era where users do not need to visit the physical building of the library. Many
years ago, several academic libraries have served merely as a quiet study space where tangible materi-
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als of books, journals, and reports, are kept, but as changes begin to evolve in the library space, digital
technologies were known to have the potential to transform the library activities. Some of the activities
surround accessing, processing, gathering, manipulating, presenting, and communicating information
in a different format to users of libraries, to meet users’ information needs. The transformation resulted
in the adaptation of a myriad of digital technologies smartphones, digital television, video streaming,
eBooks, digital music, blogs, social media, digital computers, printers, scan machines, digital cameras,
clocks, robotics, and drones among others. It can be established that the infusion of digital technologies
cannot be overemphasized because it has assisted library professionals with opportunities on how to
use the tools to improve service delivery, source for materials online, and manage digital documents.
Amidst the opportunities found to exist using digital technologies to sustain academic libraries, certain
threats of scarce skills and knowledge required to operate and pilot within the online platform among
information professionals were absent. Most of the digital technologies proven to be available were old
and have outlived their usefulness with regard to the enhanced provision of library services including
operations. The budgetary allocation remains minimal in the acquisition of required technologies even
though there were qualified staff in most academic libraries. Recommendation made surrounds active
step by step institutional policy in academic libraries on how parent bodies could support them with
finance to purchase required digital facilities in the library.
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KEY TERMS AND DEFINITIONS

Academic Libraries: Academic libraries are libraries established in higher institutions of learning
such as Colleges of Education, Polytechnics, university, teacher training Colleges, Institute of Aviation
among others too numerous to mention. They are meant to serve the teaching, learning, research, and
community development of academic staff and other supporting staff of the institution.

Digital Technologies: Digital technologies have to do with a diverse set of electronic tools, systems,
devices, and resources that can be used to harness, create, generate, store and process data and information
for the accomplishment of set goals in the organization. There is no organization in present information
and knowledge economy that could thrive without the use of digital technologies. Most of all the activi-
ties in the organization are carried out through the support of digital technologies.

Infusion: By infusion, we imply an approach of putting something into a bottle or putting fluids or
medication into a bloodstream. Therefore, the infusion meant in this study has to do with how digital
technologies could be inculcated into academic libraries for enhanced job performance.

Opportunities: By opportunities, we imply some of the benefits associated with the infusion of digital
technologies into academic libraries, such as easy accessibility and access to multifarious information
resources on the web.

Sustainability: Sustainability has to do with the ability to maintain support for an identified object
or project carried out in the organization over a long period of time. This implies that if the digital tech-
nologies are judiciously infused into academic libraries, it would help to sustain its longevity.

Threats: The state of having disasters that militate against the performance of the infusion of digital
technologies.
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Chapter 5

Knowledge Organisation

in Academic Libraries:
The Linked Data Approach

Madireng Monyela
University of Limpopo, South Africa

ABSTRACT

Linked Data (LD) emerged as an innovation in libraries over a decade ago. It refers to a set of best prac-
tices for publishing and linking structured data using existing Semantic Web technologies. Knowledge
organisation in academic libraries can use the advantages of LD technologies to increase availability
of library resources on the world wide web. Existing methods of descriptive cataloguing are based on
describing metadata and constructing unique authorized access points as text strings. However, this
strings-based approach works well in the closed environment of a traditional library catalogue and not
in an open environment where data are shared and linked. This chapter investigates the introduction of
LD in the organization of knowledge in academic libraries, as literature shows that students prefer to
search the internet for their information needs. Secondary literature was reviewed and analysed. Findings
indicated that libraries that adopted LD increased the visibility of their products on the internet.

INTRODUCTION

Academic libraries should contribute immeasurably to the research, and the teaching and learning activities
of the institutions that house them. Generally, library services are social institutions that were established
to serve the communities that created them and should prove their value to their stakeholders, especially
during this era of advanced and evolving technology where information is available on everyone’s reach
such as google, social media, social networks etc. (Malapela and De Jager, 2018). According to Malapela
and De Jager (2018), the concept of valuing a library service has concerned library and information
professionals for decades; however, there has been little consensus on the best approaches to determine
and measure the value of library services. Library performance can be measured by accessibility and
usability of information sources and services rendered. Advances in information technology such as the
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Internet of Things (IOT), the Fourth Industrial Revolution (4IR) and Linked Data (LD) offer opportuni-
ties for improved service delivery in libraries and may transform the roles of library staff.

BACKGROUND TO THE RESEARCH PROBLEM

The principle of Knowledge Organisation (KO) means to arrange library resources in a manner that will
facilitate easy access and retrieval when users need those resources (Macgregor & McCulloch, 2006).
This could be attained through metadata creation such as cataloguing, classification, authority control,
subject analysis and indexing. These bibliographic descriptions have been specified by standards, such
as Resource Description and Access (RDA), Machine Readable Catalogue (MARC), subject headings
schemes, classification Schemes and other metadata standards used. For instance, RDA is a content stan-
dard. The MARC structure is a coding standard and format that originated in the 1960s by Avram (1968)
and was developed in pace with the technology of the time. The MARC system is a mathematical code
using cataloguing numbers, letters and symbols to denote different elements or fields of bibliographic
information. The philosophy behind the MARC system as stated by Avram (1968) was the design of
one format structure (the physical representation on a machine readable medium) capable of containing
bibliographic information for all forms of materials (books, serials, maps, music and other library infor-
mation sources). The classification scheme is used for organising knowledge into a systematic order. On
the other hand, the subject heading scheme is used to assign subjects for the library materials to increase
consistency and easy retrieval (Olson, Boll & Aluri, 2001).

The metadatais then accessed through the library catalogue, Online Public Access Catalogue (OPAC),
which is treated as a textual tool for KO (Nahotko, 2020). OPAC is a database of bibliographic records
describing the holdings of a library. It allows users to search a document by author, title, subject and
keywords, standard number, and more from a terminal, as well as for printing, downloading or exporting
of records via different electronic means (Gohain & Siakia, 2013). According to Fabunmi and Asubiojo
(2013), OPAC is an interface of an information retrieval system, which assists information searchers
to access resources of libraries using several access points. OPAC thus provided users with a means of
searching and accessing information; users can see the collections and issue the status of each document
in the library, and can reserve and renew a document of their interest when needed (Swaminathan, 2017).

OPAC GENERATIONS AND LD

Nahotko (2020) opines that the OPAC interface has developed over time and with the advancement of
technology. For instance, first OPAC generation (I) was created during the 1970s and 1980s and replicated
the traditional card catalogue, mainly used to search for previously known items according to a limited
number of basic metadata attributes, such as author, title, and call number. Options of search transac-
tions in OPAC generation (I) were limited to entering a strict search phrase, as it required character-by-
character matching between user query and the OPAC record.

The second generation (II), which appeared at the end of the 1980s, added the possibility to search by
subject heading (with controlled vocabulary) or keywords from the title. Other fields were also added, as
well as new mechanisms for request construction, like the use of Boolean expressions. Browsing facilities
were also added. Catalogues have become available via Telnet. OPAC was connected to the circulation
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module, which gave the opportunity for new transactions, as it enabled users to find out if the retrieved
documents are available (Nahotko, 2020). Hildreth (1991) specifies the features of OPAC generation
(IT) as subject access, keyword access, Boolean searching, index term browsing, shelf list review, full
standard bibliographic records, multiple display formats, two or more dialog modes, interactive search
refinement, search results display or print manipulation, help facility, context-sensitive, informative error
messages, search term approximate match routines.

The third generation (IIT) of OPAC, which surfaced in 1996, added spelling control, ranked searched
results by relevance and contained metadata not only about books, but also about other communication
genres, like journals, audio-visual and electronic documents. The circulation module was significantly
developed for functionalities like orders and loan control, specific data on localisation and a list of copies
owned by the library. The user interface was based on menu system leading to data displayed in windows
and graphic form. The third (III) generation functionalities were then described as natural language query
expressions, automatic term conversion/matching aids, non-Boolean retrieval techniques, ranked retrieval
output, relevance feedback methods intelligent navigation aids, integration of keywords, controlled vo-
cabulary, classification-based search approaches, expanded coverage and scope, extended access range
via linkages and networks, acceptance of search expressions in ordinary language, with facilities for
using a dictionary to provide for abbreviations, synonyms or spelling variants, context-dependent auto-
matic help, using terms from relevant records retrieved to enhance the search strategy (Nahotko, 2020).

The fourth generation of OPAC (IV) that emerged in the 2000 and is called the Web OPAC is char-
acterised by the use of many tools typical for the WWW, such as the graphical user interface, sharing
resources using the Z39.50 protocol, integrated search using hypertext links and the ability to process
metadata in various formats such as MARC and Dublin Core, imported from various sources (Madhu-
sudhan & Aggarwal, 2011). Links to external databases were used. Cover images, abstracts and tables
of contents complemented typical catalogue records. Users had the possibility to use interface options,
like simple and complex searches. The design of OPAC interfaces was influenced by more advanced
technology and IOT. The features of Web OPAC were described by Babu and O’Brien (2000) as Graphical
User Interface (GUI), availability of hypertext links through bibliographic records, emulation of search
engines in terms of appearance and search features, availability of full text, one interface to search all
electronic information, links to circulation files, reference assistance, and more. After 2000, new func-
tionalities of OPAC were the reason for the next OPAC generation, or the Next Generation Catalogue
(NGC) descriptions, or OPAC 2.0, which was emerged in 2005.

OPAC 2.0 s treated as generation (V). It is an extension of Web 2.0 enabling integration of the library
OPAC with Content Management System (CMS), which significantly increases the user’s interface
transaction capabilities; it allows users to add their own tags, scores and opinions on materials in library
collections; and it exports records in the selected description style. Jetty, Anbu, Jain and Hopkinson
(2011), and Chandrappa and Sunil (2017) state that users prefer OPAC 2.0 developments enabled by
Web 2.0 technologies that have emerged, such as extending the usefulness and search features of the
catalogue by harnessing more bibliographic MARC and circulation data for searching, and seamlessly
incorporating data from other resources, social networking with personalisation and user community
tagging and reviewing to provide a richer discovery experience. With an OPAC 2.0, library users may
add comments or rating to records of books they borrowed from the library. All this information may
help another reader to know if the book they just identified would satisfy their needs. This is merely an
amplification of a specific feature of OPAC 2.0. Various other functions of OPAC 2.0 are experimented
with, isolated or placed in specific groups of Integrated Library System (ILS) environments (Jetty et
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al., 2011). In addition, users can customise the interface of the catalogue, save search results, order and
prolong items, and pay library fees. During the 21* century, the (VI) OPAC generation emerged through
the Web Scale Discovery (WSD) system. The discovery system allows the management of the library
resources in a unified way, regardless of the resource format and location, and its architecture is no lon-
ger service oriented. It possesses some additional features, like faceted navigation and relevance-ranked
search results. Library catalogues began to be treated as identifiable web-based orientation services of
search and discovery of electronic library resources (to their metadata and/or full texts) through a single
interface and a single, integrated index that resembles those carried out by search engines. New browsing
capabilities such as single point of entry for all library resources, state-of-the-art web interface, enriched
content, faceted navigation, simple keyword search box with a link to an advanced search on every page,
relevancy ranking, spell checking, recommendations/related materials, user contribution (e.g. tagging,
ratings and reviews), RSS feeds, integration with social networking sites and persistent links were added.
The (VII) OPAC generation is based on the Functional Requirements for Bibliographic Records (FRBR)
model and its derivatives, mainly FRBR-LRM and Bibliographic Framework (BIBFRAME).

The most important purpose is a better presentation of bibliographic relations and stronger support
for user tasks, mainly accessed by improvement of the user interactions with metadata and simplification
of the standard, and its adaptation to the rules prevailing in the global information ecosystem. Adop-
tion of this generation of OPAC will bring about changes to the ILS, its algorithms and user interfaces
to ensure users can achieve the goals of their interactions with bibliographic information and ILS as a
whole. This means that computer technology brought back the best solutions (interfaces and metadata
structures) from previously used communication technologies in libraries. OPAC in cloud computing,
especially LD technology also known as Linked Open Data (LOD)/ LD, is treated as the last “next
catalogue generation” (VIII) to date.

ADOPTION OF LD

The LD technology includes a set of good practices and rules for interlinking machine-readable data sets
using Uniform Resource Identifiers (URIs) and the Resource Description Framework (RDF) metadata
schema to display, disseminate and merge data in a web environment (Nahotko, 2020). Nahotko (2020)
also opines that although this technology was created for all information-processing applications, it is
very interesting for library metadata. LD in library KO uses standards like RDA and BIBFRAME. Such
a catalogue allows OPAC to completely move away beyond the closed environment of the library KO
and become involved in the activities of KO in an open web environment.

This means that metadata is not only computer processed, but also computer interpreted (Guerrini &
Possemato, 2016). Due to the rapidly changing technological environment, there is now the opportunity
for the library community to expose the data created by cataloguing LOD — applications, trends and
future developments and metadata professionals, and to establish interconnections to related resources
across the web (Cervone & Svensson, 2016; Zepounidou, Sfakakis & Papatheodorou, 2017) affirm that
technology has improved the delivery of services using structured data from one or more domains. Inte-
gration of library data into the semantic web demands a shift in conceptual data models and data format
according to the semantic web principles and standards. However, libraries have now adopted LD to
increase discovery and accessibility of knowledge. According to Wood, Zaidman, Ruth and Hausenblas
(2014), LD is a set of techniques that represents and connects structured data such as catalogue data on
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the web. LD makes the WWW a global database that is called the Web of Data. The LD technologies
hold the potential to evolve the current web of documents such as HTML, SGML, XML, JSON, XUL,
SVG files into the Web of Data. The Web of Data consists of structured data located in servers through
the existence of links. This data is also called LD because it is data connected through links. The data
that exists in the Web of Data is called metadata. The term LD indicates a set of steps to distribute and
connect structured data on the web. In the hypertext web, HTML documents are connected to each other
using untyped hyperlinks, whereas LD depends on the documents having RDF formats to create typed
links that connect things globally, forming the Web of Data (Jacksi, Zeebaree & Dimililer, 2018).

One advantage of LD is the release of bibliographic data from the silos, which could be library cata-
logues to the web, link to resources from other communities and retrieval of library resources by internet
search engines. To manage the influx of available information and the rapid growth of data, libraries
and many organisations have adopted LD. Wang and Yang (2018) state that during the last ten years,
many companies, small or big, have adopted LD. For instance, Wood et al. (2014) reveal that Google
and Facebook use LD to enhance their searching capability and connections and Best Buy uses LD to
improve its business. “Jay Myers of Best Buy reports that as many as 100 different criteria could affect
the purchase of one product. He expects that the use of semantic data can enhance the Best Buy site,
improve the visibility of more than 85% of the products, and help consumers identify more appropriate
products” (Wood et al.,2014:71). Varlan (2011) reports that Best Buy had a 30% increase in search traffic
after incorporating RDF data in its web pages. In the case of library data, the Library of Congress (LC)
has been leading in promoting LD technologies and their potential application in libraries.

The first move made by L.C was to convert the Library of Congress Subject Headings (LCSH) name
authority file into RDF statements and URIs, and thus made them ready for use by other semantic web
applications (Wood et al., 2014). OCLC is another leading force in LD research and projects in librar-
ies. OCLC Program for Cooperative Cataloguing (PCC) carried out a project to transform the library
metadata, which was based on the MARC record to LD, to increase accessibility of information sources
to the global community (Godly & Smith-Yoshimura, 2017). Other OCLC and LD projects revolve
around Worldcat.org. According to OCLC (2017b), OCLC implemented Worldcat.org Works (all
manifestations of the same work are linked and displayed in a cluster using the OCLC FRBR work set
algorithm). The algorithm collects bibliographic records into groups based on author and title informa-
tion from bibliographic and authority records. Gathering all formats of a work under its title increases
availability of the work on the internet. In July 2017, about 215 million work entities were available in
Worldcat.org (OCLC, 2017a).

Szeto (2017) also explored how LD can transform and enhance the search and discovery of music
resources. “With linked open data, we are free to refine the “alternative” property to a “derivative of”
property. Or, refining to show various degrees and styles of derivativeness, such as “part adapted for”
(another instrument), “orchestration of,” “reduced orchestra version of,” “piano reduction of,” “re-
orchestration of,” “adapted for” (a different instrumentation), or even “reconstruction of,” “re-creation
of,” “inspired by,” “restyling of.” While for a human user using “alternative” will suffice for all these
scenarios, more precise properties allow machines to acquire more nuanced under- standing, especially
for complex concepts and the many degrees of equivalence and similarity” (Szeto, 2017:21).

75

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Knowledge Organisation in Academic Libraries

PROBLEM STATEMENT

Several studies revealed that students in the institutions of higher learning, mainly universities, preferred
internet web engines to OPAC when searching for information for their academic and personal use
(Msagadi, 2016; Fati & Adetimirin, 2015; Monyela, 2014; Kumar & Vohra, 2013; Eserada & Okolo,
2019; Jiang, Chi & Gao, 2017; Ferdinand, 2020; Lalnunpuii, Nurtinkhuma & Verma, 2018; Warraich &
Rorissa, 2018; Aju & Foti, 2020; Igbudu & Ver, 2020). Moreover, studies that revealed the use of OPAC
by students indicated that OPAC was not used satisfactorily, due to its challenges or limitations such as a
lack of awareness, a lack of interest, a lack of training, OPAC interface, bibliographic information, a lack
of fuzzy search, search functionality, misleading results, data duplication and metadata inconsistency
(Monyela, 2019; Akanbi, Adekanbi & Bankole, 2021; Ndumbaro & Kassim, 2021; Cabonero, Austria,
Bayang & Bumanghat, 2020; Yeboah, 2018; Rout & Panigrahi, 2018). Researchers such as Gross and
Sheridan (2011) and Lown et al. (2013) suggest that users prefer a single search box that accepts any
keywords and querying tools such as spell checking and query suggestions. Library users are no longer
satisfied with being able to find and identify material held only in their local collection. They are also
less satisfied with the linear approaches to information retrieval left over from the paper-based card and
book catalogues, including complex functional features of online catalogues, which are still embedded
in the libraries’ cataloguing systems worldwide (Dorner, 2000; Fabunmi and Asubiojo, 2013).

Exposure of library data in the semantic web and the internet will lead to more accessibility and,
ultimately, more usage of library resources and better services to users. Alemu, Stevens, Ross and
Chandler (2012) are of the view that the adoption of LD can provide an open interactive system, with
external links and the ability to make information easily accessible and re-usable, and with the possibil-
ity to discover other related resources. Thus, the library OPAC should be upgraded to LD technology.
This technology goes far beyond what OPAC has allowed before (Nahotko, 2020). Gonzales (2014) and
Warraich and Rorissa (2018) further opine that since the internet is often the first-place users turn to
for information, libraries should take advantage of the concepts behind LD to put their resources out on
the web where they can be found by users and, in turn, bring those users back to the library through the
lure of authoritative, high-quality resources. Furthermore, if libraries want to stay alive in this modern
information technology world, they would have to adopt LD initiatives. Warraich and Rorissa (2018)
state that, in this digital environment, academic library users have high expectations, and information
professionals design different strategies to make relevant information readily available. LD is a potential
technology to be used in these libraries to provide better accessibility for researchers of all backgrounds.
The following objectives guided the study:

e  To explore the conceptual models for LD
e  To establish the framework for LD

METHODOLOGY

The chapter reviews the secondary literature drawn from books, journals, conference proceedings, da-
tabases, discusses some of conceptual models and framework for LD and their approaches thereof. This
was done to have a better understanding of LD technologies and the conceptual models in the organisa-
tion of knowledge.

76

printed on 2/9/2023 5:06 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Knowledge Organisation in Academic Libraries

LITERATURE REVIEW

Literature review includes conceptual models and framework for LD

CONCEPTUAL MODELS FOR LD

The conceptual models for the implementation of LD includes RDF, Resource Description Framework
Schema (RDFS), Web Ontology Language (OWL), SPARQL Protocol and RDF Query Language
(SPARQL), SPARQL for Continuous Querying (C- SPARQL) and URI. RDF is a standard model for
data interchange on the web, using simple Subject-Predicate-Object (also called triple) statements. This
is a data model aimed at web scale rather than being limited to a specific domain or applications (Hen-
dler, Gandon & Allemang, 2020). RDF has features that facilitate data merging, even if the underlying
schemas differ, and it specifically supports the evolution of schemas over time without requiring all the
data consumers to be changed. RDF, a core part of the semantic web, uses URIs to uniquely identify
resources and provides a framework to describe a resource in terms of its properties and its relationship
with other resources.

In the RDF environment, the system will provide more links to the user query. For example, if the
user is searching for the term “Artificial intelligence” on the OPAC of their library, information will be
retrieved from the OPAC and all the databases, repositories and sites beyond the library OPAC. RDF
uses a graph of nodes and arcs representing the resources, and their properties and values. Its ability to
exchange information between different applications means that the information may be made available
to applications other than those for which it was originally created for; like in the case of the library
OPAC where the cataloguers create metadata such as author, title and subject for the library OPAC. The
grammar of RDF triples was designed to help merge data from multiple sources by leveraging shared
URIs to align layers of information in a unified whole (Baker, Coyle & Petiya, 2014). When the user
searches the OPAC that adopted the RDF model, the links will harness information from other sites and
present to the user query. Libraries like University of Arizona libraries in the United States of America
(USA) adopted the RDF model on their library system (Han, 2006).

The system is composed of a storage layer that is standards based, content neutral and metadata
extensible using RDF and RDFS, a metadata management and semantics layer that can be used for
metadata management (e.g. support multiple descriptive metadata formats and other types of metadata),
ontologies and taxonomy. Knowledge management such as transferring of meaning across domains is
addressed in this layer, a common services layer that is standards based and allows application-specific
and heterogeneous access such as metadata services like OAI-PMH, linking services such as Open URL
and search service, an application layer on top of common service layer that allows different applica-
tions to fulfil diverse needs of communities (Han, 2006). Han (2006) also revealed that the RDF-based
digital library system at the University of Arizona Libraries provides an easy way for digital resource
management by integrating other applications, regardless of metadata formats and web presence. RDFS
is a language with vocabularies and constructs intended to structure RDF resources. In order for the
RDF model to function, it requires defined vocabularies such as Class, Sub-Class Of, Domain, Range,
Label, and Comment that are offered by RDFS (W3C, 2004c).

OWL, on the other hand, extends RDFS with additional vocabularies such as equivalency (e.g.
equivalent Class, equivalent Property, sameAs, and different From), inverse (inverse Of), cardinality
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relations and data value constraints (Allemang & Hendler, 2008; W3C, 2004a; b). All these semantic web
languages support the RDF functionality. SPARQL is the standard language for querying RDF data. It is
a graph-matching query language comprised of three parts. The pattern-matching part includes several
interesting features of pattern matching of graphs, like optional parts, union of patterns, nesting, filtering
values of possible matchings, and the possibility of choosing the data source to be matched by a pattern.
Once the output of the pattern has been computed (in the form of a table of values of variables), the
solution modifiers allow the modification of these values applying classical operators like projection,
distinct, order and limit.

Finally, the output of a SPARQL query can be of different types: yes/no queries, selections of
values of the variables that match the patterns, construction of new RDF data from these values, and
descriptions of resources (Pérez, Arenas & Gutierrez, 2009). C-SPARQL “is an extension of SPARQL
to support continuous queries over RDF data streams. Supporting streams in RDF format guarantees
interoperability and opens up important applications, in which reasoners can deal with knowledge that
evolves over time” (Barbieri, Braga, Ceri, Della Valle & Grossniklaus, 2009:1061). For example, the
user can save their queries on the system such as “artificial intelligence” — whenever new information
on artificial intelligence is added on the web, the query runs and adds it on the cache and produce the
output faster without executing commands again from the database. Moreover, URIs provide a simple and
extensible means for identifying a resource. This specification of URI syntax and semantics is derived
from concepts introduced by the WWW global information initiative, whose use of such objects dates
back to 1990 and is described in “Universal Resource Identifiers in WWW” [RFC1630]. The specifi-
cation of URI is designed to meet the recommendations laid out in “Functional Recommendations for
Internet Resource Locators” [RFC1736] and “Functional Requirements for Uniform Resource Names”
[RFC1737]. URI helps to avoid naming and identification conflicts in the use of elements (Berners-
Lee, Fielding & Masinter, 1998). Alemu et al., 2012) opine that one of the defining features of the RDF
model is its ability to identify resources and metadata attributes (relations) uniquely and globally using
URIs. The use of URIs for metadata element names, labels and relations, according to Nilsson (2010),
helps to avoid naming and identification conflicts in the use of elements. A URI is a globally unique
identifier that forms a fundamental part of LD.

FRAMEWORKS FOR LD

Frameworks for LD, exist for the representation and publication of library data in the semantic Web.
Thus, the library community may use existing frameworks, such as the FRBR and FRBR Object-Oriented
(FRBRoo0), Functional Requirements for Authority Data (FRAD), Functional Requirements for Subject
Authority Data (FRSAD), RDA or develop new models such as BIBFRAME to represent bibliographic
information according to the user’s needs. The FRBR is a conceptual entity relationship model developed
by the International Federation of Library Associations and Institutions (IFLA) (IFLA, 1998). The model
presents the relationship between the user tasks of retrieval of and access to online library catalogues
and bibliographic databases from users’ perspectives. It represents a more holistic approach to retrieval
and access, as the relationships between the entities provide links to navigate through the hierarchy of
relationships. The purpose of the FRBR model is to identify the functional requirements of information
in bibliographic records and to facilitate the specified user tasks. The basic entities of the FRBR model
are the result of a logical analysis of the data typically represented in bibliographic records. The model
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consists of three elements: entities, attributes and relation between entities. It is a theoretical model
that can be used to cluster bibliographic records retrieved on the OPAC search into a more meaningful
display, thus assisting users in selecting items from bibliographic collections (Hyun & Yong, 2008).

The FRBR model provides a structure within which data requirements can be analysed in a sys-
tematic way. The structure provided by the model serves as a framework for analysing the uses that are
made of bibliographic data, with specific reference to the entity that is the object of the user’s interest
and to the attributes and relationships that are relevant to the task being performed by the user (Riva
& Zumer, 2018). In harmony with the International Committee on Documentation (CIDOC) and the
Conceptual Reference Model (CRM), FRBRoo is a formal ontology that captures and represents the
underlying semantics of bibliographic information and, therefore, facilitates the integration, mediation
and interchange of bibliographic and museum information. Such a common view is necessary for the
development of interoperable information systems serving users interested in accessing common or
related content. Beyond that, it results in a formalisation which is more suited to the implementation of
concepts from the FRBR family of conceptual models with object-oriented tools, and which facilitates
the testing and adoption of these concepts in implementations with different functional specifications
and beyond the library domain. It applies empirical analysis and ontological structure to the entities and
processes associated with the bibliographic universe, to their properties and to the relationships among
them. It thereby reveals a web of interrelationships, which are also applicable to information objects in
non-bibliographic arenas (Riva & Zumer, 2015).

The purpose of FRBRoo is to achieve interoperability between libraries and museum collection.
Depending on the nature of their research, academic library users may need information held by muse-
ums for their cultural, historical and heritage research areas and may need to access information held in
museums. The CIDOC CRM has been developed in a manner that is intended to promote a shared un-
derstanding of cultural heritage information by providing a common and extensible semantic framework
for evidence-based cultural heritage information integration. It is intended to be a common language for
domain experts and implementers to formulate requirements for information systems and to serve as a
guide for good practice of conceptual modelling. In this way, it can provide the “semantic glue” needed
to mediate between different sources of cultural heritage information, such as that published by museums,
libraries and archives (Murano, Beretta, Niccoluci & Bruseker, 2021). The FRAD was established by
IFLA (2009) as an extension of the FRBR. The primary purpose of this conceptual model is to provide
a framework for the analysis of functional requirements for the kind of authority data that are required
to support authority control and for the international sharing of authority data. The model focuses on
data, regardless of how it may be packaged in authority records. More specifically, the conceptual model
has been designed to provide a clearly defined structured frame of reference for relating the data that
are recorded by authority record creators to the needs of the users of that data, assist in an assessment
of the potential for international sharing and to use of authority data in the library sector, museums and
archives. In the context of the model, authority data are described as the aggregate of information about
a person, family, corporate body, or work whose name is used as the basis for a controlled access point
for bibliographic citations or records in a library catalogue or bibliographic file and authority file IFLA,
2009). Moreover, the FRSAD is the continuation of the FRAD.

The IFLA Working Group on the Functional Requirements for Subject Authority Records (FRSAR)
was formed to address subject authority data issues and to investigate the direct and indirect uses of
subject authority data by a wide range of users. The role of the FRSAR working group was to build
a conceptual model of group 3 entities within the FRBR framework as they relate to the aboutness of
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works; to provide a clearly defined, structured frame of reference for relating the data that are recorded
in subject authority records to the needs of the users of that data; to assist in an assessment of the poten-
tial for international sharing and use of subject authority data both within the library sector and beyond
(IFLA, 2010:6).

Although the FRBR and the FRAD models cover subject entities, the FRSAD model extends the
entities to ‘thema’ and ‘nomen’ and it emphasises the relationships among the subject terms. The
cataloguer should assign the subject terms and their relationships on the catalogue to improve access
on the OPAC. For example, if the information source is about “Goats”, the thema or subject heading
of that source in the catalogue is “Goats”. The broader subject “Animals” should also be assigned as
another subject heading of that information source, which is in a hierarchical relationship with the two
themas “Goats” and “Animals”. Subject access to information has been a significant approach of users
to satisfy their information needs. Research results have demonstrated that the integration of controlled
vocabulary information with an information retrieval system helps users perform more effective subject
searches (Joudrey, Taylor & Miller, 2015). This integration becomes possible when subject authority
data (information on subjects from authority files) are linked to bibliographic files and made available
to users (IFLA, 2010). On the other hand, RDA is a cataloguing standard that produces well-formed,
interconnected metadata for the digital environment, offering a way to keep libraries relevant on the
WWW (Tillett, 2011).

RDA provides a comprehensive set of guidelines and instructions on resource description and access,
covering all types of content and media in libraries, archives and information centres (IFLA, 1998). It is
based on the functional requirements for bibliographic records in order to relate the user task of retrieval
and access in an online library catalogue and biographic database from a user’s perspective (IFLA, 1998).
It provides a set of guidelines and instructions on recording data to support resource discovery, and it
is a flexible and extensible framework for the description of all types of resources, including digital re-
sources and those with multiple characteristics. With system support, RDA allows library bibliographic
records to be integrated with those produced by other metadata communities and to move into the digital
environment beyond library catalogues (RDA toolkit). RDA support LD (Wang & Yang, 2018). Van
Rensburg (2017) notes that the availability of the RDA toolkit, which is an online resource, provides
hypertext links to navigate from one instruction to the next. Furthermore, the BIBFRAME model is
designed with a high degree of flexibility in that it can accommodate any number of existing models as
well as models that are developed in the web environment. The model’s flexibility is intended to foster
extensibility. It can be a viable and extensible framework for bibliographic description and exchange in
the web environment, not only for the benefit of users looking for library resources, but also for reuse
in contexts outside of the library community. Finally, it appears that BIBFRAME will permit the full
description of relationships between and among resources, enhancing and enriching the user experience
of library information (Park, Brenza & Richards, 2020). The BIBFRAME initiative provides the possible
framework that will link library resources to the web, bringing them out of their information silos and
making them accessible to all users (Gonzales, 2014).

In order to adopt LD, libraries should implement these models. However, since the BIBFRAME ini-
tiative has positioned the model to be the replacement of MARC as the primary method of bibliographic
description and data exchange between libraries, the initiative is doing more than simply ensuring the
openness of the model to accommodate RDA and other content standards (Park et al., 2020). The MARC
format, although dominant, is considered to be a record and document-centric metadata structure, rather
than being an actionable data-centric format (Coyle, 2010) In the LD environment, data will always be
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around and valid; even if the library does not have the information source, LD will still harvest, harness
and analyse relevant information from other links for the user query. When searching for information,
the user may start with OPAC, LD technologies, and models and frameworks implemented on the OPAC
will then link the query to the web and retrieve relevant results.

Zepounidou et al. (2017), Gonzales (2014), Raza, Mahmood and Warraich (2019), Haslhofer and
Isaac (2011) and Niu (2020) state that other libraries that are applying these models and publishing bib-
liographic data in LD format, among others, are the British National Bibliography, the National Library
of Spain Catalogue, the British Library, George Washington University, Princeton University, University
of Oregon, Oregon State University Libraries, University of Florida, North Carolina State University
(NCSU), Texas A&M University Libraries, University of California, University of Nevada, Las Vegas,
University of Illinois, Prince Town University, University of Utah Libraries, University of Nevada,
Reno Libraries, University of North Texas (UNT) Deutsche National Bibliothek, National Library of
Medicine, OCLC, Digital Public Library of Americana, National Library of France, German National
Library, Swedish National Library, Hungarian National Library, European Digital Library. Therefore,
academic libraries should adopt the BIBFRAME model in order to publish their catalogue data on the
web and improve access and the use of library sources. They should also spearhead the initiative and
assist other libraries to share their information on the web. Library catalogues should not exist in silos,
isolated from one another, and from the wider ecosystem of the web (Bermes, 2011). However, the
library community should strengthen their quality control on the catalogue records to avoid errors on
the data or content drift, dead links or non-active links to the user’s queries. Dead links in the catalogue
could apply when the information source was removed and no longer available on the web, in that case
the catalogue record should be completely removed from the site.

FUTURE RESEARCH DIRECTIONS

The findings from this study has the potential to be used as an allusion to empirical studies on LD in
libraries. Studies on the perceptions of librarians, library managers and library users regarding LD should
be carried out. The data could be used to formulate policies and guidelines of LD adoption in libraries
to enhance retrieval and use of information sources.

CONCLUSION

The adoption of LD technologies will increase retrieval of information sources, eliminate and solve prob-
lems of inaccuracies in the catalogue data retrieved from the bibliographic utilities. LD will provide links
to other sources beyond the library metadata, which will be useful to the user query and save user time.
Gonzales (2014:12) is of the view that “in the world of LD, the relationships between data, not just the
documents in which they are contained, are made explicit and readable by both humans and machines.
With the ability to “understand” and interpret these semantically explicit connections, computers will
have the power to lead users to a web of related data based on a single information search”. This makes
information searching more stress-free. Raza et al. (2019) are of the view that the complex technolo-
gies of LD need experts who can apply them in libraries. LD courses should be included in the Library
and Information Science School (LIS) curriculum, conferences and seminars, and workshops should be
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organised to enhance the skills of the library professionals so that they could be capable to implement
LD technologies in the libraries. IFLA and professional bodies in each country should play their role for
the availability of data in open licence on the web. Vendors should work with libraries to deal with the
copyright and legal issues, as open licence is the basic requirement for LD on the semantic web. Vendors
should also create LD vocabularies, host knowledge-sharing forums and provide training to librarians.
For example, the OCLC published VIAF in LD format, which is very widely used by the library com-
munity. Zepheira helped LC in creating the BIBFRAME model and vocabulary and collaborated with
University of California (UC), Davis, to create the roadmap for transitioning to LD-based workflows
(Niu, 2020). Zepheira also provides an LD training programme or information specialists (Coyle et al.,
2017). Other academic libraries could learn from the above libraries that publish bibliographic data on
LD and involve their vendors in adopting LD.
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KEY TERMS AND DEFINITIONS

BIBFRAME (Bibliographic Framework): A data model for bibliographic description. It was
designed to replace the MARC standards, and to use linked data principles to make bibliographic data
more useful both within and outside the library community by linking library resources to the web.

Knowledge Organisation: The process of arranging library resources in a manner that will facilitate
easy access and retrieval of information.

Linked Data: A set of techniques that represents and connects structured data such as catalogue data
using links that connects on the web

MARC: A communication format, computer code that consistently handles and disseminate the
catalogue data recorded on the cataloguing system.

OPAC: An online catalogue that enables users to locate library materials from a remote area if con-
nected to the internet.

RDA: A cataloguing standard that produces well-formed, interconnected metadata for the digital
environment.

RDF: A standard model for data interchange on the web, using simple Subject-Predicate-Object
(also called triple) statements.

Semantic Web: An extension of the existing World Wide Web, which provides software programs
with machine-interpretable metadata of the published information and data. Semantic Web technologies
enable people to create data stores on the Web, build vocabularies, and write rules for handling data.

Uniform Resource Identifier (URI): A unique sequence of characters that identifies a logical or
physical resource used by web technologies.
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ABSTRACT

This chapter discusses the application of Mendeley desktop in academic and research libraries. The fea-
tures of Mendeley were used to justify it as a digital library for researchers, scientists, and scholars. The
importance of Mendeley desktop application as a digital library was also compared with a traditional
library. This chapter should thus enable anyone without prior knowledge of Mendeley to effectively utilise
it as a digital library as it provides an extensive guide on how to work with the Mendeley Application
to perform various tasks.

INTRODUCTION

Library remains an avenue for sourcing information and performing other activities such as reading,
studying, writing, and researching. Its extensive use by individuals of all categories and fields makes it
one of the most critical places knowledge seekers should not overlook. The library can be used across
different levels of education. A library is a collection of resources, books, or media readily available. It
stores up-to-date information that suits the demands of different users daily. A physical or virtual library
gives physical or digital access to available resources in hard copies or electronic form. The collection
in a library may comprise printed and non-printed resources stored in a bibliographic database.
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Over the years, development in Information and Communication Technology, especially the Internet,
has brought various electronic tools and databases that changed how information is collected, processed,
stored, and retrieved. Consequently, attention is gradually shifting from traditional to electronic librar-
ies for speedy and accurate access to information. One of such innovations shaping the way scholarly
materials are organised, classified and retrieved is the Mendeley Desktop Application (hereafter MDA).
This chapter discusses the Mendeley application as a digital and portable library for researchers, scien-
tists and scholars. The chapter describes the application’s features and aims to guide readers to use the
application effectively. The authors ensured that this chapter was presented to promote understanding
among young and experienced readers.

Therefore, at the end of reading this chapter, readers should be able to: describe the MDA; identify/
mention the various features of the MDA ; electronically catalogue books and research articles using the
MDA use it for citing and referencing articles in Microsoft word; highlight the importance of MDA to
scholars, researchers and scientists.

OVERVIEW OF A DIGITAL LIBRARY

As days pass, innovations keep emerging in all fields of man’s endeavours. Thus, Library and Informa-
tion Science as a discipline is not left out due to the high demand for quick and easy access to books,
journal articles and other information sources. In time past, researchers, scholars and scientists relied
on the physical/traditional library to source relevant knowledge and information. Along the line, many
scholars faced the challenge of travelling distance locations in search of scholarly literature. Fortunately,
this challenge was bridged through the advent of the Internet and electronic/digital databases. The Internet
is a platform that allows individuals to communicate/disseminate research ideas and findings electroni-
cally without having to meet themselves or travel across a long distance. Although the Internet made
the storing and retrieval of information accessible, not many people have benefited from the wealth of
the Internet. This is because many people lack Internet access, especially in Africa and developing na-
tions (Abdulqadir & Asongu, 2022; Mojapelo, 2020; Owan et al., 2021, 2022; Oyedemi, 2015; Sambuli,
2016). Without internet access, there will be difficulty gathering scholarly materials, especially at the
convenience of one’s location.

Over two decades ago, accessing digital information was only possible by saving the materials/books
on a computer disk or removable disks such as CD-ROM, floppy disks, etc. However, there is poor
maximisation of cataloguing skills/tools when accessing files from such storage devices. Thus, these
media do not constitute a digital library. A digital library should contain appropriately arranged materi-
als (catalogue) to optimise easy access to information. Cataloguing is a demanding task performed by
librarians to ensure that materials are not mixed up. Cataloguing aims to make sure that materials are
timely and quickly sourced. The arrangement of materials (including books, journal articles, magazines,
etc.) uses several classification indicators. For instance, books can be classified based on, but not limited
to, the field, author(s), publisher(s) and year of publication. This means that anywhere materials are
saved without appropriate arrangement and classification, such media cannot be referred to as a library.
For a platform to be considered a library, it must possess many features (such as proper management of
materials, easy accessibility, location of indexed materials, etc.), just like traditional libraries.

Digital libraries, therefore, are electronic databases devoted to producing and maintaining e-collections
without requiring end-users to buy the contents they wish to retrieve (Cordén-Garcia et al., 2013). The
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term “digital library” refers to electronic information collections that include vast and diversified digital
content repositories that many geographically dispersed users may retrieve (Khiste et al., 2018). Using
computer networks and the Internet, anybody with access to a network or a digital library may easily
access a wide variety of electronic information resources stored inside the system (Omotayo & Haliru,
2020). Corddén-Garcia and his colleagues also added that these libraries are primarily filled with repos-
ited knowledge that is freely accessible over the Web. They are notable for the simplicity with which
collections may be accessed, the networking opportunities they provide, and the worldwide availability
of their contents.

Digital libraries are also referred to as a new kind of library that leverages current information tech-
nology to digitalise materials and services (Li et al., 2019). It is common for the functionality of a digital
library platform to vary depending on what step of processing is taking place at that time (Zhang et al.,
2015). This means that library information technology may be separated into system support, content
organisation and user service technologies (Anuradha, 2015). In this chapter, we define a digital library as
a collection of books, journal articles, audio, and videos available on the Internet and accessible through
computers and smartphones. Digital databases such as Google Scholar and Scopus possess features like
a digital library; they are not digital libraries because they are not flexible. For instance, one cannot
influence the arrangement of books or materials based on his preferences. Those databases have been
customised and can only be modified by the programme developers. Besides, one cannot access the
database without Internet and institutional access. Examples of digital libraries include Project Guten-
berg, World Digital Library, European digital library, Universal Digital Library, Open Library, Internet
Archive, etc. Although the sites have been termed digital libraries, they can only be accessed when there
is internet access. Information retrieval would always be a challenge in places with poor internet access.

Evolution and Trends in Digital Libraries

The notion of a digital library may be traced back to the early stages of the electronic library. Christian
(1975) was the first to suggest an electronic library, which was further described in 1984 as an institu-
tion that gives access to knowledge and uses electronic technology to expand and manage information
resources (Dowlin, 1984). Digital libraries first appeared in the early 1990s, although they were preceded
by the inspirational concepts of creative thinkers and many decades of active progress in information
technology (Xie & Matusiak, 2016). For decades, academic research libraries have been digitising and
maintaining online collections to make collections more accessible. While online discovery and access
to archive information have improved, academics have mainly utilised digital collections in the same
way: scrolling through pages of text, photos, maps, and historical documents (Wittmann et al., 2019).

Digital libraries are a by-product of advances in information technology, particularly the Internet.
Some academics believe that information technology has pushed the library beyond its conventional
stage into library automation. The digital library will continue to emerge more innovatively in the future
due to the rapid development of information civilisation (Wang, 2021). Researchers are increasingly
using the notion of “collections as data” to understand better our digital collections and the data they
include (Padilla, 2018).

Despite their numerous challenges and constraints, digital libraries have kept up with the speed of
technological advancement. All the buzzwords in IT are pursued by today’s libraries, from cloud comput-
ing, resource finding, Big Data, and the Internet of things to Blockchain Technology (Wei & Deming,
2015). Data resources are multiplying exponentially in the current age of Big Data, but so is the diffi-
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culty of extracting the valuable information consumers want. Data processing is becoming much more
complicated. Resource service for digital libraries is now required since conventional data processing
technology has evident flaws (Dongxing et al., 2011). A better way of building and managing electronic
libraries is to improve existing methods, such as data analysis, decision-making, semantics, and data
management and presentation technologies such as visualisation (Lietal.,2019). This requires that digital
libraries constantly improve their use of new technologies and adjust to current trends and innovations.

Digital Library Software

Different types of digital library software enable users to access information speedily. Examples include
Ampletrails Library, BiblioteQ, CONTENTdm, DigiTool, DSpace, EPrints, Greenstone, Invenio, KOHA,
Marvel Soft Library Management System, Mintbook, Mnesys, My Library by Solver Software, Omeka,
OPALS, ORI-OAI PMB and Yoolib (Andro et al., 2012). These programmes manage collections of
documents, permanent archiving, document identification through unique URLs, metadata structure
management and digital reconstruction of documents. Other functions of these programmes include
access control based on the IP address, user registration, and granting different rights to administrators,
metadata producers, digital documents producers and users. Furthermore, digital library software can
be used for collaborative indexing, digital document annotation, commenting on documents and build-
ing libraries by users.

Working with digital library software has several advantages since they offer quick and broad access
to information. They can be used for the logical arrangement of literature materials and to produce vari-
ous reports. They provide timely access to information and make data retrieval easy. They can be used
to host a large volume of content and offer a variety of ways for information search. They improve the
oversight of bibliographical sources and are not bound by geography or other distance-related limita-
tions. According to Andro et al. (2012), choosing which software to use is dependent on factors such
as whether the document is old or new and whether the software is open-source (e.g., DSpace, EPrints,
Greenstone, Invenio, Omeka, ORI-OAI, KOHA, BiblioteQ, OPALS and PMB) or proprietary (e.g.,
Ampletrails Library, CONTENTdm, DigiTool, Marvel Soft Library Management System, Mnesys,
Mintbook My Library, Yoolib). For instance, some programmes such as CONTENTdm, DigiTool,
Greenstone, Mnesys, Omeka and Yoolib are well-suited for managing old documents. In contrast, others
such as DSpace, EPrints, Invenio, and ORI-OALI are better for newer documents.

However, besides the traditional and popularly-discussed digital library programmes, other electronic
databases (such as Web of Science, Scopus, ERIC, Proquest etc.) and pre-print servers (such as arXiv,
Research Square, AAS Open arXiv, AfricArXiv, bioRxiv, EdArXiv etc.) possess attributes almost qualifi-
able as digital libraries. Nevertheless, citation/referencing tools such as Zotero, EndNote, and Mendeley
possess attributes that qualify them as digital libraries. However, few scholars have conceived and ap-
preciated their use beyond citation and referencing. Other scholars have been attracted to the subject of
Mendeley but focused more on its use as a social/networking media (Holt Zaugg et al., 2011; MacMillan,
2012). Some scholars have also been interested in comparing the effectiveness of Mendeley with that of
other citation managers such as Zotero, RefWorks and Endnote (Bhardwaj, 2017; Ivey & Crum, 2018;
Kratochvil, 2017). Some scholars have considered the Mendeley citation and read count (Kolahi et al.,
2020; Maflahi & Thelwall, 2018; Thelwall, 2017) without focusing on the MDA. The MDA is different
from Mendeley social network. Subsequent sections of this chapter discuss MDA as a digital library and
offer a practical guide to enable readers to use it in managing library resources.
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THE MENDELEY DESKTOP APPLICATION: ALL YOU NEED TO KNOW

Mendeley is a free bibliographic reference management application and an academic social network
for scholars and scientists. As a citation manager (like EndNote, RefWorks or Zotero), it allows users
to collect and save citations from many sources, extract bibliographic information and create accurate
in-text citations and references. As a sophisticated social networking platform, Mendeley allows users
to collaborate and discover resources utilising Web 2.0 features (MacMillan, 2012). The programme
was named after biologist Grigor Mendel and chemist Dmitri Mendeleyev (Hicks, 2011). It was founded
in 2007, and its beta version was later released in 2008 (Mendeley, 2021). Mendeley is now owned by
Elsevier, having been purchased in 2013. There are two types of Mendeley citation managers - the Desk-
top Application and the Reference Manager. Both are often synchronised for cloud backup, making it
simple for users to annotate and organise documents with easy accessibility. The application is free and
can be downloaded from its website (www.mendeley.com). The capabilities of Mendeley Desktop and
Mendeley Web are maximised when employed in conjunction since their characteristics complement one
another (Zhang, 2012). MDA has a word processor plugin that allows authors to cite consulted articles
with just a button click. The citation styles found in Mendeley’s reference management software include
the American Medical Association (AMA), Chicago Manual of Style, IEEE (Institute of Electrical
and Electronics Engineers), American Political Science Association (APSA), American Psychological
Association (APA), National Library of Medicine (NLM), American Sociological Association (ASA),
Harvard, Nature, Modern Humanities Research Association (MHRA), Modern Language Association
(MLA) and Vancouver (Iskandar & Patak, 2019). Using Mendeley to prepare citations and references
saves time and enables scholars to flexibly insert bibliographies (Orhan & Ozkan, 2014).

Features of the Mendeley Desktop

The MDA has several features, making it flexible and user friendly. It has a powerful cataloguing feature
and work-friendly interface. This means that users do not need to become computer wizards before us-
ing the application. The application’s main interface is labelled 1-5 in Figure 1. Label 1 represents the
Menu Bar. All installation plugins can be found in the tools tab under the Menu bar. Label number 2
represents the library’s bookshelf, where all materials such as books and journal articles are uploaded/
imported and accessed. Label 3 simulates a Desk in a traditional library where collections from a folder
are kept for easy perusal. Clicking on any folder on the bookshelf makes all the documents in that folder
appear on the desk (Labelled 3).

To read any document on the desk, the reader must double click on the file. The desk also has cata-
loguing features that simplify searching for a particular document. Labelled 4 is precisely the place to
find all the Metadata (i.e., name(s) of the author(s), journal, publication date, abstract, etc.) of a docu-
ment. Another important menu is the section labelled 5. This section is termed the library Catalogue
because it is where all the materials on the bookshelf can be quickly sorted based on the author’s name,
document keywords, publication title or the publishers. Note that the bookshelf and the Catalogue work
together. It is only the Shelf (folder) you click that the cataloguing filter will apply (except if you click
on the “all documents folder”).

There is also a powerful search feature (labelled 1.1), where keywords are entered to locate documents
like search engines and digital databases. The search is folder sensitive, implying that only materials
on a working folder can be located during the search. The only exception is when working on the “all
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Figure 1. The main user interface of Mendeley desktop application
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document folder” that the keywords can locate materials from any location, so long as the search string
matches the keywords entered. The fools (label 1.2) are the control buttons to minimise, maximise or close
the application. Label 1.3 shows the user account created at Mendeley web. The Mendeley programme
is so flexible that a user can easily log into another computer using his login details to automatically
retrieve all documents in his library even with a computer change.

Working with Mendeley Application

To start working with the Mendeley Application, users must add documents to their libraries. This works
in the same way as a traditional library, where a collection of library resources is acquired and classified
for easy retrieval and use. There are more than three ways to add files to Mendeley Desktop. Adding
a specific file, a folder in your computer, importing from the Web as RIS, BibTeX, or EndNote XML
file format. Users can also add files manually by imputing the Metadata of the documents. You can use
a digital object identifier (DOI) to extract the document’s information by adding documents manually.
When adding a document to your computer, click on the file or folder. Mendeley will take you to your
file explorer; you will select the folder containing the document you wish to add to the library. Once you
have located the file, click on the file and click on open (which can be found at the base left corner). The
file will automatically be added to the folder on the bookshelf. If you want to add a file from the Web,
you can download the file as an RIS or a BibTeX and then open it with Mendeley Desktop.

You can also add documents using the “Web Importer” located in the menu bar. The file metadata will
automatically be added. However, the PDF file will not be added; thus, you cannot read the document’s

94

EBSCChost - printed on 2/9/2023 5:06 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

A Digital Library for Researchers, Scientists, and Scholars

main text unless you click on “view research catalogue entry for this paper”, which can be found in
Label 4 (see Fig 1). At the time of writing (version 1.19.8), files in .doc or .docx format cannot be read
using the Mendeley Desktop application, but they can be added to Mendeley. These types of files can be
opened using the programs designed for them (e.g., Microsoft Word) based on a call from Mendeley. Word
documents in Mendeley can automatically be opened using Microsoft Word even though the document
is clicked in Mendeley. After adding the file(s) or folder, click on the sync button as shown in Label 1
(see fig. 1). Files with the same Metadata previously added to other authors’ libraries are often updated
automatically. This means a high chance of having already updated Metadata provided by co-authors or
other previous users. A search tool beside the DOI section can track the document’s Metadata from the
CrossRef database. After importing all documents, you can access them on the bookshelf (labelled 3 in
Fig 1). Double-click on the desired file to open the document’s content (see label 6 in figure 2). Some
tools could be used to perform any operation on the opened text. The menu for these tools has been
tagged number 7 with an arrow pointing at the tools. The tools include the select, pan, note, highlight,
colour, zoom, zoom to fit, sync and help tools. These tools are generally valuable for marking a document,
identifying essential areas in a document and making comments that can aid in the subsequent studying
of the file. The operational outcome of the tools is shown with labels in figure 2. First is the select text
tools. The select text tool is used for highlighting and copying text. The tool contains two sub-tools; the
first is used to highlight text following paragraphs (Labelled 6.1a in Fig2), while the other is used to
highlight text in block irrespective of the position of the text, as shown in Label 6.1b. The next is the
pan (hand tool) which can be termed the “returning tool.” After activating other tools, they will still
function even when you do not want to use them. When using the pan fool, you can only scroll through
the text without performing any operation.

The note tool is used to make notes while reading through the document. They help make critical
comments to enable users to remember essential information after reading the document’s main text. The
note (labelled 6.2) can be kept anywhere in the document interface (Label 6). Interestingly, all notes can
be found at the right of the interface labelled 9. In the box (labelled 9), general notes on the document
can also be documented. The highlight tool is similar to the select text tool on the tools. This is because
both can be used to copy text. The unique feature of the highlight tool is that all highlighted text remains
coloured. Unlike the select tool, you need to pin it before it remains in the interface. Another exciting
aspect is that the second sub-tool in highlight can mark any part of a document (shapes, blank space,
text, etc.) labelled 6.3a and 6.3b for the two sub-tools. While working with both the highlighting and
note tools, using the same colour all through may not portray the uniqueness of each text highlighted.
Thus, the colour tool is used for colouring text and notes taken (see label 6.4 in Fig. 2). Moreso, the
zoom tools increase/decrease the text view. All answers relating to problems encountered while using
the MDA may be answered by clicking on the help tool. While working/reading through a document,
you can, at any time, switch to other tabs or the main library, as shown in label 8 (with arrows pointing
at the tabs). If you want to open a file with an external PDF reader, you will right-click on the document
you wish to open. You can scroll through the popup and click on the task (in this case, click on open
file externally). These are the features of the Mendeley Desktop application. Other features, such as
opening the folder containing the file on your computer, deleting a document, etc.) are understandable
while using the application.
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Figure 2. The reading interface of Mendeley desktop application
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Importance of Mendeley Desktop Application
e Easy Formatting of Citations and References

Apart from the MDA being used as a digital library, its primary strength is that it can be used to insert
citations and references to documents. It has a word processor plugin in the tools tab (see labelled 1
in Fig 1). The plugin is accessible through the word processor itself and is compatible with MS Word
and LibreOffice. In this chapter, only the MS-word plugin is described. The plugin can be found in the
references tab in Microsoft Word 2013 or higher (Figure 3). The tools in the menu are; insert a citation,
insert bibliography, style, refresh, undo, and export as. The insert citation tool is susceptible to every
word. Thus, any word you type found in the library (Mendeley Desktop) would be identified. The authors’
unique names and titles of documents in the document should be used to save time.

Words in the main body of the document are also tracked. This implies that a journal name, location
of the research, or other words can be used. To eliminate errors, ensure that all documents are appropri-
ately formatted with all relevant Metadata provided in Mendeley (using the box tagged number 4 in fig
1). Importantly, author(s) names should be arranged in the order of first to the last name. On the other
hand, if the last name comes first, add a comma (,) before other names. The “Insert Bibliography” tool
imports references of all the works cited through the Insert Citation tool. A preferred referencing style
can be chosen using the “Style” tool.

o Flexibility in Referencing Style
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Figure 3. Mendeley desktop citations plugin in Microsoft word
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Using the MDA and its plugin in a word processor has an advantage for authors. While formatting/
preparing a book and research paper, authors often format papers without having a particular journal
in mind. Before submission to a journal, the author(s) may be required to follow a formal template and
article formatting guidelines requiring the authors to use specific referencing styles. In some cases,
recommended styles may differ from those followed while drafting the manuscript. Using manual cita-
tion and referencing may require that author(s) begin formatting the citations and references to the new
style recommended by the journal. This can be a tiring, time-consuming and herculean task. However,
if citations and references were prepared using the Mendeley Desktop Program, a click of the button is
all that is required to migrate from one referencing style to another. The Word Processor plugin has been
programmed with many referencing styles (e.g., APA, Chicago, MLA etc.). This enables all authors
who have used the plugin to cite works to change the referencing style with just a click easily. Another
good thing about this application is that it always works with the most recent version of the referencing
style. The application enables users to use citation styles not commonly used in a person’s discipline,
making it highly versatile and flexible to meet various needs. Usually, to use a new/unfamiliar citation
or referencing style, one must spend a considerable amount of time learning it. Mendeley addresses all
these concerns and makes writing faster.

e Accessibility of Documents

The MDA'’s interface allows its users to access their documents leisurely. Unlike PDF readers, where
you will have to open a file before getting to know its Metadata, the MDA allows its users to access
the Metadata of a document (e.g., Author(s), publisher, date of publication, abstract and so on) without
having to read it. Synchronised documents in MD are stored in the cloud and can be accessed through
the web version of Mendeley (Mendeley Web). One core strength of the application is its portability
and easy migration of files from one computer to another. It is not easy to lose information indexed in
MDA due to its cloud backup. A user can easily access his files on a new computer by simply signing
in to his account on a new computer.

o  Staying Organised

Scholars, researchers, and scientists can quickly note essential points in a document with the high-
lighting and annotation tools. This would help them draft detailed arguments and discussion points in
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their articles. Scholars often read documents but miss essential points due to poor organisation. On the
contrary, using the MDA can enable scholars to highlight, quickly locate and remember the highlighted
text to support their writing. Besides, the Mendeley Application records all downloaded materials related
to a research project. Using keywords, authors can quickly locate essential materials against manual
opening and closing of files or searching for materials from one folder to another. The Application also
organises files by authors, publishers, year of publication, and other parameters. This can enable authors
to navigate to their preferred documents with ease.

e [t eliminates the problem of poor citation/referencing

Usually, well-written and crafted articles are rejected by prestigious journals due to poor referencing
and citations. Issues such as citations without corresponding references and vice versa are commonplace
among scholars and scientists. However, using the Mendeley application ensures that all works cited
are listed in the bibliography or reference list and the other way around. This eliminates the problem of
poor citations and references, increasing the chances of acceptance during submission for publication.

e [tis cost-effective

In time past, many scholars have complained about losing quality materials in their libraries or comput-
ers due to different occurrences. These occurrences may include fire outbreaks, damage to a computer,
stealing, etc. These materials are precious because huge sums were spent processing them. With the
MDA, these issues are no longer common since most files must have been backed to the cloud. Therefore,
Mendeley saves cost because authors do not have to spend resources to re-acquire data lost to the factors
mentioned earlier. Furthermore, the use of the software is free and open to all interested individuals.

° It saves time

It is always very tedious to sit and prepare references to cited works manually. However, the time
spent citing and listing references is minimal using the Mendeley application. This is because authors’
information and article/document metadata are already stored in the database. Consequently, authors do
not need to stress themselves writing down names and publication information. The use of the Mendeley
Microsoft word plugin has a handy solution. All authors need to do is go to the references tab in the
MS-Word, click on insert citation and enter a few keywords (authors name, or any word in the article
title). Then, a list of files with such keywords will pop up for users to select their preferred document.
Multiple author citation per idea is also supported.

e  Easy modification of citation/references

Although the Mendeley application allows users to cite using different citation styles, the default
style is the one that is applied when using the MS Word plugin. Nevertheless, authors can easily modify
or edit citations to suit their needs. For instance, the Mendeley app, by default, will enter the citation in
closed parentheses, such as those used when entering a citation at the end of an idea. It does not prepare
citations in a narrative sense (to cite an idea and the cited author’s name as part of the sentence). To
adjust this, users seeking to use the narrative citation pattern must edit the parenthetical citation (which
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comes by default) to suit their needs. To achieve the narrative citation form, the users of Mendeley must
modify the parenthetical citation. Interestingly, Mendeley allows for modifications without losing track
of the metadata or referencing style.

MENDELEY: A DIGITAL LIBRARY FOR RESEARCHERS,
SCIENTISTS AND SCHOLARS

The Mendeley can be regarded as a digital library because of its ability to store resources, promote remote
access, provide metadata/bibliographic details, personalise suggestions for further reading, and offer
selective information services. Like the traditional library, the MDA possess features that account for its
library outlook. It has a user interface with high cataloguing capacity, which is one of the strengths of the
traditional library. Documents are arranged based on metadata such as authors’ names, the document’s
title, publishers, year of publication, and date added to the library. All documents are appropriately ar-
ranged based on file or subject by creating a specific folder and subfolder. All added books/documents
can be read because of the PDF technology incorporated in the application. The folders/subfolders serve
a similar purpose to a bookshelf in traditional libraries. Unless a document is deleted, all documents are
intact in the MDA, like the traditional library where people may hijack documents. The MDA can be
termed a “digital library” for scholars, researchers, and scientists with these features. Besides, one of its
primary objectives is for the research bibliography. Thus, it is a library that best suits scholars, research-
ers and scientists. Even though these categories of persons widely use it, other people can also use it as
a library since books and other documents can be saved and read through the application. Its portability,
cloud linkages, easy sorting, and classification capacity make it more versatile than a traditional library.

Mendeley Versus a Traditional Library Compared

While Mendeley is considered a digital library, it is used to access only pdf and word documents. This
implies that printed documents cannot be accessed through it. Of course, the name digital library already
tells that only electronic documents (particularly pdf and word) can be accessed. In traditional libraries,
documents in all forms of relevant collections are often available. All documents in different formats
such as printed documents (e.g., books, journal articles etc.), calendars, pictures and other materials
can be housed by the program. Electronic files such as videos and audio-video resources can also be in
e-libraries (usually a section in traditional libraries).

An advantage of the Mendeley library to a traditional library is its mobility. The traditional library is
often at a specific location unless relocated (which is very rare). Switching to a different document is an
easy task in MDA, while the reverse is almost the case in traditional libraries. Unless for personal librar-
ies, highlighting text while reading is usually impossible or not allowed in traditional libraries because
what a reader may see as a critical point may not be seen by another reader as necessary. However, in
the Mendeley Desktop, the reader can highlight as much as he wishes because the highlight can easily
be erased. Furthermore, the Mendeley Desktop library is often owned by a single person by installing
the application on a computer. Individuals own traditional libraries, teams, educational sectors, govern-
ment etc.; traditional libraries can also support many users simultaneously.
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CONCLUSION

The MDA is a free bibliography application for scholars, researchers, and scientists because of its es-
sential features. The application saves time and provides standard bibliographies. Aside from scholars,
researchers and scientists, the application is also helpful to all individuals capable of reading PDF and
unprinted documents. It has a friendly user interface with a high cataloguing capacity. Thus, considered
a digital library. This chapter has discussed the Mendeley application richly, along with its features and
extensions (plugin). The importance of Mendeley is also discussed as its relationship with a traditional
library. This chapter concludes that Mendeley can be used as a digital library in a traditional library
but not the other way around. Whatever the strengths, the Mendeley Application can be a subset of a
traditional library as both complements each other.
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