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Abstract

Purpose — This paper explores emerging technologi
Science core collection and Scopus for the period: (January 18, 2024).
Design/methodology/approach — Data from Web of Sciencex(WoS) and Scopus databases were collected
and combined using RStudio software. Once this ing RStudio, the combined Scopus and Web
of Science Excel file was uploaded into Blbhoshm eb interface. The data was then categorized
to illustrate contributions from author: nals, ¢ j cademic institutions across the globe.
Findings — Results and findings related i h trends, annual growth, core journals, impact
and productivity of authors, most dife ents, collaborations, network mapping and country
contributions on emerging technolog1es a er eduication libraries are presented.
Research limitations/impliea 8 topic requires further exploration as academic librarians are fast
becoming integrated into i€ teaching ning agenda of institutions globally.
Practical implication$%- Highe ation\libraries and library schools to promote the teaching identity of
& N9 C

academic librarians

igher education libraries should consider the training of staff in order to
ogies. Librar_y management must.fran}e their policies and strategies in order

technologies i

ent study is novel in that it explores emerging technologies and higher education

from Scopus and Web of Science. The topic of emerging technologies and higher
e ries is still developing and therefore is in its infancy. The research is useful for researchers,
libr: d library schools in the higher education sector globally.

ic libraries, Emerging technologies, Bibliometric analysis, Bibliometrics,
libraries, Scientific mapping

istorically, academic libraries have been personified as knowledge centers and information

hubs. Evidence of the earliest academic libraries through annals of history are Buddhist
‘ Takshshila, Alexandrian and Assyrian (Bevis, 2019). The Buddhist Takshshila was the first
I university library that pioneered record keeping, storage and archiving. In the ancient world
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university libraries were known as producers of knowledge and access points to information.
Currently, knowledge production and information access are synonymously aligned to the
digital environment vis-a-vis the Internet (Marion and Fixson, 2021). Although designed in
the 1980s, the internet became popular during the late 1990s (Sunyaev, 2020). Access to
information became seamless and knowledge could be shared instantaneously between
libraries and among users through the internet. Thus, the internet transformed university
libraries into digital, knowledge and information gateways as Society entered the cusp of the
new millennium (Olaewe et al, 2019). Recently, changes in university libraries are
underscored by the United Nations Educational, Scientific and Cultural Organisatie
(UNESCO) Sustainable Development Goals (SDGs) (Odonnell and Anderson, 2021
Globally, Sustainable Development Goals (SDGs) underscore how policies a;
and governed at higher education institutions (Leal Filho et al, 2021). The Ui
Educational, Scientific and Cultural Organisation (UNESCO) underpins S
transform society as outlined in Agenda 2030. These SDGs comprise
that are interlinked and provide a blueprint for public and private ent

( e51gned

institutions to steer teaching, learning and research.
Higher education libraries also develop strategic goal

Alaeddine (2023) posit
SDG 4 and 10 have carved a distinct path for higher ed 1 tion librafiies since universities are

education, disability, race,
ign with SDGs 4 and 10, Thorpe
e exploring how emerging technologies
aligned with the UNESCO 2030 Agenda.
er education libraries are witnessing a

Athstanding the internet (Ashiq ef al., 2021,
Wang et al., 2023). Howev erging technologies in higher education libraries
paint a blurred picture According to Bharti and Verma (2021), there are
pockets of brilliance 1 ith emerging technologies and higher education libraries.
Juxtaposed, there i

address issues such as equality equitable acces
ethnicity, religion and socioeconomic status. In th
and Gunton (2022) state that h1gher edu i

Twenty-three years into the neW
seismic shift due to emergin

Warraich, 2023 L, 2021). This is noticeable with a trend of buzzwords being used in
the literat ¢ technologies such as smart services, smart technologies and
smart [ ase new norm which was punted in higher education circles
durt 19, howeVer, it withered away as institutions returned from a lockdown into a
face-to [ vironment. Not to say the same is happening with higher education
libraries, the gh n retrospect emerging technologies were only accelerated during the Covid-

19 pandemici)u ef al, 2023a, b). Thus, globally, the literature shows patterns of emerging
technologies at higher education libraries with paucity. Moreover, worldwide, the impact of
emerging technologies on higher education libraries to support teaching, learning and
research is unclear, and not short of challenges (Mohideen ef al., 2022).

Emerging technologies in the form of data analytics, machine learning, artificial
intelligence, chatbots, gamification, robotics, digital literacy, research data management,
assistive technologies, maker space, adaptive spaces, 3D printing, Internet of Things, mobile
technology, augmented reality, virtual reality, digital preservation and storage underpinned
through the Fourth Industrial Revolution are reimagining higher education libraries (Ajani
et al., 2024; Anser et al., 2023; Asemi et al., 2021; Edwards et al., 2022; Gunapala et al., 2020,
Wojcik, 2021; Zhou et al., 2022). Information access, information resources, services, facilities
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and most importantly human resources are precariously positioned as library management
attempts to steer higher education libraries to a place of relevancy and sustainability through
cutting-edge emerging technologies (Khan et al, 2023; Ocran and Afful-Arthur, 2022;
Shahzad and Khan, 2023). This means for the first-time higher education libraries are
navigating uncharted waters and are intensively engaged in dialogues with relevant
stakeholders on a global scale. The purpose of such dialogues is to direct a new era in which
the role of emerging technologies can be clearly understood and conceptualized across the
world at higher education libraries.

Worldwide, higher education libraries are not the only role playe S 1
discussions about emerging technologies (Afjal, 2023; Agarwal et al.,
2023; Li and Liu, 2023; Saeidnia et al.,, 2024). Management, national cd
of practice in higher education are also deliberating on how

lved in such

The overwhelming reason for such conversations is due to
technologies and higher education institutions (Huang ¢
Wang and Xie, 2023). This is justified through the
that are freely available for anyone to join on socia,
to learn about emerging technologies (Luo et al
1nst1tut1ons areona deep learnlng curve exp

at all levels at higher education
ate emerging technologies in
tion libraries are using social

emerging technologies (Eaton and Pasquini, 2020, M ammad and Zhiwei, 2021) ThlS can
help make well-informed decisi d

economies resulting in equitable service being a daily challenge (Bouaamri
enceg, the library must ensure it meets the needs of users without compromising

otwithstanding, the balancing act of traditional vs emerging technologies
e current major challenge facing higher education libraries is the ability to
ance between innovation, technology, skilled staff and user needs (Aslam, 2022;
Dalili Saleh et al., 2022; Ducas et al., 2020; Kaffashan Kakhki et al., 2022; Loghmani Khozani
al., 2022; Mohideen et al., 2022; Yu et al., 2023a, b).

In a systematic review using Preferred Reporting Items for the Systematic Review and
Meta Analysis Methods, Shahzad and Khan (2023), point out the importance of emerging
technologies related to the professional development of library staff and e-learning.
The study urges university library management to invest in staff development and emerging
technologies as this will improve customer-focused services in an online environment.
Barriers and limitations to the implementation of emerging technologies in an e-learning
environment are also identified in the study. This included poor library leadership,
inadequate technological infrastructure and a lack of financial prowess to sustain emerging
technologies in an e-learning environment. Therefore, the study recommended incentives for
staff that demonstrate effectiveness in e-learning programs, financial allocations to upgrade
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technological infrastructure, staff training and development initiatives, regular evaluation
and feedback of staff to identify areas of improvement concerning emerging technologies.

Similarly, Hamad ef al (2023) elaborate that rapid advancements in technology have
forced academic libraries to reimagine traditional services, facilities and resources by
adopting emerging technologies to create a smart Library. This is driven by the changing
information needs of users who are Generation Z students are more technologically inclined.
The study shows that emerging technologies can provide effective support in accessing and
using information for scholarly purposes as Generation Z users are not limited to physmal
library spaces. However, there are also challenges such as resistance to change from li
staff, financial issues, poor infrastructure and inadequate resources for staff dev
This in turn can slow the transformation of higher education libraries into sma
using emerging technologies to support Generation Z users.

Okunlaya et al. (2022) used a qualitative content analysis method to inte;
literature on Artificial Intelligence (Al) and its relative adoption in v
Nonetheless, the focus was on how Al can leverage solutions relate

possible solutions to aid university libraries. Fmdmgs uridersco
analytics, data mining, natural language processing, dei
tags as key Al applications or functions that could dri nlver51ty libraries into becoming
cutting-edge 21st-century environments. Despite the o sented in usmg Al the
study revealed the dangers of resisting the use of these ems to persist in higher
education libraries. This places higher educati precarious position as
history has shown enterprises collapse when t change. The recent COVID-
19 pandemic is a testament to this, however ther higher education libraries are
still identifying and exper1ment1ng
libraries need to re-position, re-imagifi€ and'ta ke alwantage of emergmg technologles if they
are serious about providing smasn :

Similar to the findings in
(2022), numerous other s
higher education librari

023), Hamad et al (2023) Okunlaya et al.
ging technologies reveal the changing landscape in
pey(Bharti and Verma, 2021; Bouaamri ef al., 2022;
Cheung et al, 2023a, 2022; Khan et al., 2022; Maceli, 2022; Nadi-Ravandi and
Batooli, 2023; Nu enthil Kumaran and Latha, 2023; Yu et al, 2023a, b).
Smart libraries, indng, Al, robotics, virtual reality, machine learning, data analytics,

assistive techn search data management, digital preservation, Internet of Things
are rigorous he extant literature vis-a-vis higher education libraries and
emergi 1 et al, 2024; Hamad et al, 2023; Khan et al., 2023; Yoon et al.

[ 1o explored extensively, worldwide. Therefore, a bibliometric analysis
the tendencies of emerging technologies has significant poise for higher
education libgacies. Moreover, a bibliometric analysis positions the discussion for scientists to
map global trénds, leading journals and authors to direct future research on emerging
technologies and higher education libraries.

Research method
Bibliometric analysis
Bibliometrics are rigorously applied methods that analyze large amounts of scientific data
(Donthu et al, 2021). It provides scientific direction because it unpacks nuances related to
trends and topics that are currently emerging in a specific field. Therefore, the purpose of a
bibliometric analysis is to analyze the scientific productivity of a topic within a particular
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LHT field. Further, the use of bibliometrics studies to examine the trends and patterns in higher
43.2/3 education libraries is not uncommon (Mishra et al., 2022; Siddique et al., 2023; Nugroho et al.,
’ 2023). Over recent years there has been an increase in exploring emerging technologies, smart
libraries and smart services in higher education libraries using bibliometrics analysis (Wang,

2023). In addition, many questions emanate from a bibliometric study such as a larger

number of publications versus trending nature or even whether a topic being explored is

1252 serving the research needs of a specific community. However, this study utilizes scientific
mapping and performance analysis as the primary techniques for emerging technologies in

en publication

higher education libraries. The performance analysis technique focuse

emerging technologies and higher education libraries scientific
orchestrate network mapping, co-authorship analysis, ¢

technologies in higher education libraries.

This provides academics and practitioners a clea
validity and impact of a topic using bibliometrics. To
needs to be analytically unpacked through an e
empirically using measurable standards then i
researched window. Bibliometric analysis
relationships between a topic through
associations, data trends and make recommendatio
a topic.

irical data. ThiS allows researchers to draw
based on the patterns generated on

Research questions

ich are the most cited articles that contribute to the body of knowledge in
iftg technology research and higher education libraries?

ress these questions, we analyzed 4,345 literature sources relating to emerging
and higher education libraries between 1994 and 2024 (January 18, 2024). The
adopted in this study were two-fold. Firstly, the relevant citation databases were
elected, and the search strategies were formulated by the authors. The databases selected
justified through the extant literature and the search strategies used are presented in
able 1. Secondly, the stages of how the data was extracted through the databases and the
bibliometric analysis process are discussed as illustrated in Figure 1.

Selected databases and search strategies

Scopus and Web of Science (WoS) are considered the most reputable citation databases for
interrogating bibliometric data (Zhu and Liu, 2020; Wang and Si, 2023). In this study, both
Scopus and WoS were used to find, process and analyze data on the topic. The study was
aimed at higher education libraries and emerging technologies. Therefore, within this
context, the term “emerging technolog”* was used as a primary search with related terms
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“3D printing” OR 4IR OR “4th industrial revolution” OR “adaptive spaces” OR AT OR “artificial intelligence” OR

“assistive technolog*” OR “augmented reality” OR automation OR “big data” OR “biometric authentication”

OR chatbots OR chatgpt OR “cloud computing” OR “collaborative learning” OR “collaborative space*” OR

“collaborative technolog®” OR “computing technology” OR “data analytics” OR “data mining” OR “data

science” OR “deep learning” OR “digital archiving” OR “digital literac*” OR “digital preservation” OR “digital

resources” OR “electronic tags” OR “emerging technolog™®” OR “facial recognition” OR “fingerprint recognition”

OR “futuristic technolog*” OR gaming OR “generative artificial intelligence” OR “innovative technolog*” OR

repositor* OR “integrated library system™” OR “Internet of things” OR IOT OR “iris recognition” OR “Learning 1253

trend*” OR “virtual reality” OR “voice recognition”

AND

“university librar*” OR “academic librar*” OR “college librar*” OR “higher educatio
librar®”

Source(s): Table created by authors

Table 1.
Concept one-emerging
technolog* and

related terms

“Export Bibte
- (Scopus) and
Plain Text ‘

Merd@¢ombine and
remove duplicates
from Scopus and
Web of Science
using Rstudio -
Stage 3

Upload combined Scopus and Web of Science Figure 1.
Excel file into Biblioshiny using Rstudio for Merged Scopus and
Bibliometrics analysis and visualisation patterns Web of Science data by
Yy Stage 4 p authors

- Stage

when searching Scopus and WoS. Thereafter, the secondary terms included a string of
derivatives that can be used when describing higher education libraries. Further, there were
no refinements made to timelines such as using a decade in the search criteria since emerging
technologies are a rapidly evolving topic.

In both Scopus and WoS the same criteria were selected when searching the concepts that
is- Article Title, Abstract and Keywords. However, the one difference is that WoS presents
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Figure 2.

Overview of the
analysis using
Biblioshiny, sources
combined Scopus and
Web of Science data
compiled January

18, 2024

another criterion within its search string, Keyword Plus. This option enhances results by
combining words and phrases that occur together through an automated computer algorithm
in the titles of an article’s references but do not appear in the specific title of the article itself
(Kawuki et al,, 2021). Table 1 presents the terms used when searching both citation databases.
The primary term “emerging technolog*” is combined with related, secondary terms and
derivatives to conduct searches and find results.

Merging and mapping the data
The methods used in this study included four stages. In the first stag
selected, relevant search strategies were used, and the data were g
intensive citation databases, Scopus and Web of Science. Multiple re
from Scopus (4,044) in BibTeX format whilst Web of Science r )
in sets of not more than 500 as these are the parameters of i ifitext format -
(full recorded and cited references). The Web of Science’s, ¢ i ee sets of 500 records

software was used to merge and combine Web of Sci
BibTeX (Scopus) and plain text (Web of Scienc
(1,235) were removed using Rstudjo. Stage 3

- During this process,
and duplicate records

dsheet. It is uncommon that
ibliometrics analysis, especially using
packages such as VOSviewer do not
e of the major stumbling blocks is to
(Scopus) and plain text (Web of Science)
img and combining them into one single Excel file
¥ files“after removing duplicates consisted of 4,345

sing Rstudio, the combined Scopus and Web of Science
Nihy. The data was then categorized and evaluated to

results from different databases are com
Scopus and Web of Science (Echchakoui,
combine files from different databases simy
remove duplicates. However, Rs
such that duplicates are removed
for output and analysis. The
documents. Once this we
Excel file was uploa

ghpublications with 1,040 unique journals — Figure 2.

1994:2024 1040 4345 1.72 %
Authors Authors of single-authored docs International Co-Authorship Co-Authors per Doc
6989 1271 5.017 % 2.23
Author's Keywords (DE) References Document Average Age Average citations per doc
7361 42736 8.25 6.425

Annual Growth Rate
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Emerging technologies and publication growth trends — (1994-2024) Library Hi Tech
Figure 3 provides valuable insights into emerging technologies and higher education
libraries. In the past three decades trends depict an annual publication growth of 8.25%
between 1994 and 2024. This is established when three decades (equally 360 months) are
divided by literature sources (4,345) and then multiplied by one hundred (100) showing a
constant in the document average age publication annually (8.25%) — Figure 2. Two other
important trends in Figure 3 are the acceleration points in publications between 2018 and 1255
2021 and slight fluctuations that are evident during certain years. Thus, Figure 3 also seems
to indicate that the concept of emerging technologies in higher education libraries coulddoesa
a point of gestation as the trend and growth depict a constant increase of
publications with fluctuations during certain years between 1994 and 2024.
supported by a modest annual growth rate of 1.72% related to emerging te

emerging technologies and higher education libraries in this study re
dataset extracted from Scopus and WoS as explained in Figure 1. Th
through the lens of the combined dataset paint a clear picture rel

Table 2 presents the core journals in the subject area usifig Bradfordss Law which divides the
journals into three zones. The core journals in Zone 1 hake the mostiSignificant publications.
of the journals were in
Zone 2 and Zone 3.

Source production over time
The top five journal sources presental@ 11 e in production between 1994 and 2024 -
Figure 4. At the advent of the intefn hnology between 1994 and 2004 production in
the top five journal sources w; rate. ver, as the internet and technology grew in

450
400
350

300

[55)

Articles

2002

<t v o
[=3R=3E=}
S S S
ISERS RS

-
(=31
o o
N A

Year

2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

[se)
(=3
(=3
N

2001

Figure 3.
Annual scientific

duction 1994-2004
Source(s): Biblioshiny production
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Sources Rank cumFreq Zone
43,2/3 1
Library Philosophy and Practice 1 226 Zone 1
Journal of Academic Librarianship 2 411 Zone 1
Library Hi Tech 3 545 Zone 1
Electronic Library 4 634 Zone 1
Library Management 5 721 Zone 1
1 256 Reference Services Review 6 801 Zone 1
Library Hi Tech News 7 880 Zone 1
New Review of Academic Librarianship 3 949 Zone 1
Journal Of Library Administration 3 Zone 1
Evidence Based Library and Information Practice Zone 1
Profesional De La Informacion Zone 1
Serials Librarian Zone 1
College and Research Libraries Zone 1
Digital Library Perspectives 287 Zone 1
Information Technology and Libraries 15 1,334 Zone 1
Journal of Librarianship and Information Science 1,380 Zone 1
New Library World 1,426 Zone 1
Lecture Notes in Computer Science (Including Subseries [%eCture S in 18 1,465 Zone 1
Artificial Intelligence and Lecture Notes in Bioinfor:
Library Review 19 1,504 Zone 2
Program-Electronic Library and Information Sy: S 20 1,543 Zone 2
Public Services Quarterly 21 1,582 Zone 2
College and Undergraduate Libraries 22 1,620 Zone 2
Journal of Web Librarianship 23 1,656 Zone 2
Table 2. OCLC Systems and Services 24 1,691 Zone 2
Top journals based on Library Trends 25 1720 Zone 2
Bradford’s law Source(s): Biblioshiny

ng technologies also increased and became relevant to these
te that between the years 2018 and 2021 there is an escalation in

evalent in the Journal of Academic Librarianship and Library Hi Tech.
ion trends for these sources increased significantly between the years

Table 3 presents the top authors based on the h-index, total citations, number of publications
d the year authors began publishing on the topic. The h-index is calculated by the number
of publications and citations of an author to quantify the impact and productivity over a
period (Poirrier et al, 2021). Within this context, we list the top 25 authors based on their
h-index through the period 1994-2024. The most prominent and leading authors are Chiu,
Cox, Baro and Lo based on their h-indexes.

Figure 5 plots the number of authors production over time related to emerging
technologies and higher education libraries spanning two decades. It shows that most of the
prominent authors are experts who have been publishing in this field for over a decade such
as Chiu, Cox and Baro. Interestingly results presented in Figure 5 also align with Figure 4,
wherein the same two authors who illustrate the highest h-index, total citations and
publications are plotted in production over time — Chiu and Cox. Besides these two prominent
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Figure 4.

Top five producing
journals between 1994
and 2024

imed from Lotka’s law indicated that 80% made a
period. According to Miau and Yang (2018), the
of author productivity narrates the inverse in power.

ogies and higher education libraries the number of authors
law, only 12.6 and 3.8% published two and three on the topic as

Global citation® refer to documents cited across the length and breadth of the world by
scholars within a scientific collection such as WoS and Scopus. On the other hand, local
citations indicate which documents have been referenced within the parameters of a scientific
collection. In Figures 6 and 7 the authors present most global and local cited documents
between 1994 and 2024. There is a moderate tendency wherein documents are both globally
and locally cited—Corrall and Tenopir. However, this is not the same in all instances as
Figures 6 and 7 reveal that documents can be locally cited, and the inverse could apply to
global citations. Globally, three of the highest cited documents within the context of emerging
technologies and higher education libraries are authored by Wang, Ford and Beall. In terms
of local cited documents, the highest citations were authored by Cox and Tenopir.



LHT

43 2 /3 Authors h -index Total citations Number of publications Publication Year_Start
’ Chiu D 18 629 29 2013
Cox A 13 584 19 2013
Baro E 10 180 13 2009
LoP 10 240 12 2013
Ho K 8 230 9 2016
1258 Koltay T 7 219 11 2010
LamE 7 194
Mutula S 7 ez
Pinfield S 7 386
Wang Y 7 261
Khan A 6 67
Abrizah A 5 87
Ahmad K 5 81
Al-Daihani S 5 92
Allard B 5 96
Bennett S 5 172
Blummer B 5 55
Chan D 5 108
Groenendyk M 5 95
Hamad F 5 68 9 2021
Kennan M 5 314 7 2011
Kenton J 5 53 8 2009
LY 5 74 13 2001
Table 3. LiuY 5 7 16 2014
Top authors based on ~ Pinto M 5 8 2012
h-index Source(s): Biblioshiny
CHIU D- — @@ — @@
COXA- > @ e B e e @ e e = O
atinhe © Q% N.Articles
® 2
@ 0O ®
®:
- oo -— @ —o—0—o ®:
. TC per Year
g - o
* 10
ZHANG Y- < @ &8 20
e 30
ABRIZAH A- -— *— ——& *+—9 = 0
BARO E- P N U Y
BHATTIR ) - e o S,
Figure 5. . (3) . - -—s
Author’s production 2 > g = o ' = 2 = 2
over time and g g g ] ] 3 ] ] ] ] ]
Lotka’s law Year

Source(s): Biblioshiny
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WANG J, 2013, ACM SIGCOMM COMP COM e
FORD S, 2019, ADDIT MANUF @

BEALL J, 2017, BIOCHEM MED @

BRYANT J, 2009, J LIBRARIANSH INF SCI LIBR COLL ACQUIS TECH SER ~ ———————————— (8D

CORRALL S, 2013, LIBR TRENDS

Documents

® ¢

HMELO-SILVER CE, 2013, THE INTERNATIONAL HANDB OF COLLABORATIVE LEARNING

STOCK WG, 2013, HANDB OF INF SCIENCE

(2]

HARROP D, 2013, NEW REV ACAD LI

(2]

TENOPIR C, 2014, LIBR INFORM SCI RES

WICHERTS JM, 2016, PLOS ONE

(<]

0 100 200 30
Global Citations

Source(s): Biblioshiny

COX AM, 2017, J ASSOC INF SCI TECH

TENOPIR C, 2014, LIBR INFORM SCI RES

COX AM, 2014, J LIBR INF SCI °

CORRALL S, 2013, LIBR TRENDS

PINFIELD S, 2014, PLOS ONE

Documents

COX AM, 2019, ) DOC

HARRISON A, 2017, J ACAD LIBR

COX AM, 2019, LIBR HI TECH

DEL BOSQUE D, 2012, REF SERV REV

STVILIA B, 2014, LIBR INFORM SCI RES

Local Citations

g author countries. The analysis for corresponding author countries in Figure 9 is
yo categories derived from Biblioshiny — Single Country Publication (SCP) and
ty Publication (MCP). These two categories relate to authors collaborating
within a country referred to as “ntra” - SCP and “inter”- MCP working together with authors
from two or more countries. The ratios of SCP and MCP tend to vary considerably between
countries. Figure 9 shows the top ten corresponding author countries related to emerging
technologies and higher education in libraries, which are the USA (SCP = 1,037, MCP = 35),
China (SCP = 300, MCP = 38), United Kingdom (SCP = 160, MCP = 9) and India (SCP = 150,
MCP = 3). This is also followed by other corresponding author countries in the world. It is
commendable to note that the top ten corresponding author countries, as illustrated in Figure 9,
are the same countries that appear in Figure 8, as the top countries in scientific production on
the topic. Thus, Figures 8 and 9 correlate with each other depicting a very important

Downloaded from ftp.nowpublishers.com/Iht/article-pdf/43/2-3/1248/11775704/Int-02-2024-0105en.pdf by guest on 11 August 2026

Library Hi Tech

1259

Figure 6.
Most global cited
documents

Figure 7.
Most local cited
documents
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Figure 8.

Top ten countries
scientific production
countries

Figure 9.
Top 10 correspondin,
author countries
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relationship between the frequency of scientific publications and corresponding author
countries in the literature related to emerging technologies and higher education in libraries.

Networking mapping

Network mapping can be used to interrogate results and findings of a bibliometric analysis
study. The focus of network mapping is to shed light on research constituents within a topic
being explored such as authors, countries and institutions which may not be evident through
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citations or publications (Donthu et al, 2021). Biblioshiny, as a web-based bibliometric  Library Hi Tech
analysis software, presents rich data through intellectual and conceptual structures using
network and thematic approaches. One such network that resides under conceptual structure
is the sub-category, co-occurrence network. This provides a detailed understanding of a
research topic using keywords plus, authors keywords, titles, abstracts and subject
categories (WoS). Within the context of emerging technologies, keywords plus were used to
identify the core topics that emerged from the data. Huang et al. (2020) concur that keywords 1261
can be widely used to identify core topics related to technology in a particular field. Further,
co-occurrence networks can be used to illustrate keywords in the form of network s

networks. For this study, the Louvain clustering algorithm was applied as 1
accepted as a preferred option (Lancichinetti and Fortunato, 2012). Figure 1
occurrence network using the Louvain layout derived from three clusters
umiversity libvaries and lbraries as emerging as key terms. However
central to interconnecting vertex emerging keywords, university li
Figure 10. Within the three clusters are three apex keywords
information services and students. These three apex keyword
artificial intelligence, data mining, cloud computing, b1g da
drgltal storage open access, 1nst1tutlona1 rep051tor1es SO

-learning,
and technology
to apex words
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Jordan, Nigeria, Pakistan, South Africa, Spain, USA a
and China has the highest collaborations in emergin,
libraries, followed by (2) South Africa and Ghana, then

Discussions
In the case of this bibliometric s
higher education libraries from a q
and 2024. In sum, 4,345 topics
published spanning over t
with intermittent blips a

ogies and higher education libraries were
ere has been a gradual increase from 1994 to 2024
of the topic as is normal in research. However itis

ging teclinologies are the buzzword being used in society just like

new norm was ‘Quri e recent pandemic years. The difference is that post-pandemic
UNESCO’ pment Goals have underpinned academic and corporate
entities jIX ifng technologies. Nevertheless, in terms of this study, there has
been ., however, still in its infancy.

ed top-ranked journals, top corresponding author countries, most

mapping and collaboration networks. In this study, the top five producing ]ournals are
Library Philosophy and Practice, Jowrnal of Academic Libvarianship, Library Hi-Tech,
Electronic Libvary and Library Management. It is noteworthy to mention that the core
journals based on Bradford’s law — Table 2, correlate with the top five producing journals in
Figure 4. This is important for researchers to consider when contributing to the knowledge
base on the topic of emerging technologies and higher education libraries.

The USA, China, United Kingdom, India, Nigeria, Canada, Pakistan, Australia, Spain and
South Africa were the top corresponding author countries — Figure 9. It is interesting to note
that Figure 8 which is labeled “top ten scientific production countries” shows that the same
countries appear in Figure 9, labeled “fop ten corresponding author countries”. We note that
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Figure 13.
Countries
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the USA, China, India and the United Kingdom were the top four most productive countries,
simultaneously, these were also the top four corrvesponding author countries. Although the
rest of the countries have significantly contributed to the knowledge base it is suggested that
they produce more literature on the topic to compete with the top four countries.
Worldwide, literature related to emerging technologies and higher education libraries points
to challenges that need addressing (Ashiq ef @/, 2021; Bharti and Verma, 2021; Bouaamri ef al,
2022; Clark and Lischer-Katz, 2023; Otike and Barat, 2021). Some of these challenges are
understanding artificial intelligence, big data, cloud computing, data mining, d1g1ta1 resources,
Vlrtual reahty, augmented reality, e- learmng, 3D prmtmg, digital stos

Furthermore, the literature is explicit in mentioning that such challey
L1brary and Informanon Science currlcula 1eadersh1p crises, lack

(Ashlq et al,, 2021; Hamad ef al, 2022; Gunapala et al, 20
findings in this study are intriguing as keywords that ar
higher education libraries that appear in Figure 10
emerge in the literature. The terms in the bibliom
sparsely populated from each other, and are be
important finding that emerging technologi
justified through the bibliometric analysis

The strength of this study is undersco:
correlations across a plateau of ﬁndlngs
and 11 wherein authors that appea
feature in Figure 5 — Author Prod
Network of Authors — Figure 11. T
the leadmg saentlsts o

tific data that elucidates transparent
ation is evident in Table 3, Figures 5

e (Lotkas Law) and in the Collaboration
at ot only validates data reliability but presents
glng technologies and higher education libraries,
ote that scientists such as Chiu, Wang, Zhang, Liu and
Asia and the Far East. One can therefore assert that

he the literature on the topic of emerging technologies and
e currently from the Global South

Rafiq - Table 3,Fi g
the most prohﬁc

cloud computing, research data management, digital preservation,
, mobile libraries, social media, maker-space, virtual services, robotics,
rary marketing are being addressed in the literature frequently through
e Global South (Cheng et al, 2020; Cheung et al, 2023a, b; Hui et al., 2023; Lam
1n et al,, 2022; Tsang and Chiu, 2022; Yip et al., 2021; Zhou et al.,, 2022). Moreover,
stifies this as Multiple Country Publication shows China as the leading country on
emerging technologies and higher education libraries. This is also evident in Author
llaboration — Figures 9 and 11 in which Cox a leading author from the Global North has
ehgaged with academicians from the Global South to publish on the topic. Further, reviewed
literature affirms the findings presented in Figures 9 and 11, wherein, emerging technologies
such as artificial intelligence, ChatGPT, digital writing, virtual services and research data
management in higher education libraries are explored by Cox and academicians from the
Global South (Huang ef al., 2021, 2023; Li and Cox, 2021; Singh et al,, 2023; Zhao et al., 2023, 2024).

Limitations
This study was limited to emerging technologies in higher education libraries. Currently,
libraries at higher education institutions have limited resources and therefore require the
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support of university management to develop and adopt emerging technologies. A  Library Hi Tech
recommendation is to broaden the scope of the topic beyond libraries to explore emerging

technologies in higher education institutions. Globally, this will provide university

management with an overall perspective of emerging technologies and their value in

improving systems and processes at universities.

1265

Conclusions
The study provides a comprehensive overview and an insightful analysis of e
technologies in higher education libraries using data from Scopus and WOS. Indeed

analysis. Hence, this bibliometric analysis is well-positioned to assist
identifying the leading scholars, journals, countries, citations, institutions
globally. Earlier, the authors pinpointed the blurriness in the literatur
technologies and higher education institutions. However, this study,

aimed to create a context for prospective researchers exploring t within emerging

technologies relevant to higher education libraries.
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