Optimising Administrative Efficiency in the 4IR Era through

Al applications: A systematic review

Abdul Feroz Maluleke'”

' Business and Information Management Services, Tshwane University of Technology,

Pretoria, Souith Africa, Orcid: 0000-0003-2390-1517

Keywords Abstract

Artificial Intelligence; In the era of the Fourth Industrial Revolution (4IR), businesses are
oy increasingly adopting technological innovations to automate
Administration; 4IR, gy pung &

Organisational Efficiency administrative processes, ensuring their competitiveness and

sustainability. This paper investigates the incorporation of
Artificial Intelligence (AI) into organisational administration,
presenting it as a transformative tool for enhancing operational
efficiency and effectiveness. Al technologies such as natural
language processing, ChatGPT, machine learning, and robotic
process automation enable organisations to streamline
administrative tasks, optimise resource allocation, and facilitate
data-driven decision-making. Using the PRISMA methodology,
we analysed 70 publications from the Web of Science (WoS)
database to uncover key insights into Al's role in administrative
processes. We used VOSviewer to analyse/depict keyword
occurrence to identify hotspots in the field. Our study identifies
five primary areas of AI integration: Human Resources
Management, Administration and Management, Hospital and
Healthcare ~Administration, Education Administration, and
Publication ~Administration. Additionally, we explore the
managerial implications of Al adoption in these administrative
sectors, offering insights into how businesses can leverage Al
capabilities to navigate the complexities of the digital age and

achieve sustainable long-term success.

"*Corresponding Author
* E-mail address: malulekaaf@tut.ac.za


mailto:malulekaaf@tut.ac.za

1. Introduction

1.1. Background

The Fourth Industrial Revolution (4IR) is characterised by the integration of digital technologies,
which makes it imperative for organisations to adopt these technologies to optimise administrative
tasks. The emergence of Artificial Intelligence (Al) is seen as a transformative initiative in this digital
era (Perifanis & Kitsios, 2023). As many organisations undergo this rapid digitisation and automation,
understanding the role of Al in enhancing administrative processes becomes paramount (Bhima et al.,
2023). Recent literature underscores the multifaceted impact of Al on organisational and
administrative functions (Yaseen, 2022). Priya et al. (2023) elucidate various ways in which Al-
driven automation streamlines routine tasks, helps businesses save costs and liberates human
resources in decision-making processes. Rana and Shuford (2024) highlight Al's role in predictive
analytics, facilitating proactive, evidence-based decision-making and resource allocation. Such
advancements promise to revolutionise traditional administrative paradigms, rendering them more
agile and responsive to dynamic market landscapes. Moreover, the integration of Al into enterprise
systems could serve as a means to enhance efficiency and competitiveness in today's business
environment (Aslam, 2023). However, the integration of Al into administrative processes is not
without challenges. Concerns regarding ethical implications, data privacy, algorithmic bias and the
need for Al-based training necessitate careful consideration (Manroop et al., 2024). Moreover, the
displacement of human workers by Al-driven automation prompts reflections on socioeconomic

implications and upskilling initiatives for employees (George, 2023).

1.2. Problem Statement

In the era of the 4IR, organisations grapple with the imperative to optimise administrative efficiency
amidst rapid technological advancements (Kolasani, 2023.). While Al applications hold promise in
streamlining administrative processes, the existing literature presents a fragmented understanding of
their efficacy and implications (Ojo et al., 2019). Critical gaps persist in comprehensively
synthesising diverse viewpoints, addressing pertinent challenges, and outlining strategies to mitigate
potential drawbacks regarding Al adoption in administration. Against this backdrop, a systematic
review of existing literature becomes imperative to outline key insights into AI’s cognitive
capabilities in transforming administrative functions across various organisational core functional
areas. As such, this study aims to offer a comprehensive understanding of how Al applications can
optimally augment administrative efficiency in the 4IR era by synthesising findings from the Web of
Science (WoS) database.



1.3. Research objectives
Objective 1: To determine the different ways in which organisations use Al for administrative
purposes.

Objective 2: To explore the benefits and challenges of Al integration in administration.

The rest of this paper is organised as follows: Section 2 will present a review of the literature
outlining current scholarly discourse in this field. Section 3 will review the methodology adopted in
this study. Section 5 will discuss the findings from the selected publications identified and the main
pertinent themes. Lastly, we conclude with the managerial implications, recommendations and

limitations of the research in Section 6.

2. Literature Review

2.1. AI Automation in Administrative Tasks

Al has the potential to revolutionise administrative procedures by fundamentally altering traditional
administration and integrating technological and administrative processes (Kumar, 2024). However,
successful implementation requires a thorough evaluation of Al systems' capabilities and limitations
(Galetta & Hoffmann, 2023). Parycek et al. (2023) emphasise the need for comprehensive evaluation,
data quality, and transparency in Al systems integration. According to Abaku et al. (2023), the use of
Al in supply chain management can enhance efficiency in chain networks, improving transportation,
distribution, and inventory routing. Supply chain management is the comprehensive oversight of the
flow of goods, services, and information from raw materials to end consumers (Berthold, 2019).
Additionally, Al uses evolutionary algorithms and artificial neural networks for supply chain design,
predictive analytics, and risk management to optimise supply chain efficiency (Abaku et al., 2023).
Technical advancements in Al have made process automation increasingly appealing in public
administration. Public administration is a multifaceted field that encompasses the study and practice
of government activities and the management of public affairs (Shafritz et al., 2022). Etscheid (2019)
expounds on the benefits of Al integration in administrative tasks in publication administration,
including efficiency improvements and cost savings. The automation of certain tasks in public
administration should be balanced with considerations such as data security, regulatory compliance,
and stakeholder impact (Etscheid, 2019). According to Willis (2020), roughly 44% of administrative
tasks in general practice have a high potential for automation which could result in higher
organisational effectiveness. Al automation offers government agencies opportunities to enhance
efficiency, reduce costs, improve decision-making quality, and leverage administrative data

effectively (Engstrom et al., 2020; Suksi, 2021). In IT operations, Al-powered automation and tools to
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manage IT infrastructures optimise and initiate self-stabilising activities (Gulenko et al., 2020). Table

1 presents a summary of the most recent publications regarding the use of Al in administrative

Processes.

Table 1. Summary of recent publications on the use of Al in Administrative Processes

Authors

Year of Publication

Focus of Study

Journal

Suksi, M.

2021

Leveraging Artificial
intelligence to automate
decision-making in Public

Artificial Intelligence
and Law

0.,2023.

strategic transformative
tool of higher education

Administration

Parycek, P., Schmid, V. | 2023 Artificial intelligence (AI) | Journal of the

and Novak, A.S. and automation in Knowledge Economy
administrative procedures:
potentials, limitations, and
framework conditions.

Wamba-Taguimdje et al. | 2020 The influence of Artificial | Business Process
intelligence on business Management Journal
value and performance

Coglianese, C. and Lehr, | 2016 Using Al robots for The Georgetown Law

D. administrative decision- Journal
making

Young, M.M., Bullock, 2019 Unpacking the Influence Perspectives on Public

J.B. and Lecy, J.D. of Artificial Intelligence Management and
as a tool for governance in | Governance
Public Administration

Alietal. 2023 A systematic literature Journal of Innovation &
review of artificial Knowledge
intelligence in the
healthcare sector

Henman, P., 2020. 2020 Using Artificial Asia Pacific Journal of
Intelligence to improve Public Administration
public services

Wirtz, B.W., Weyerer, 2020 The dark sides of artificial | International Journal of

J.C. and Sturm, B.J., intelligence integration in | Public Administration

2020. the public administration
sector

Chen, L., Chen, P. and 2020 A literature review study IEEE Access

Lin, Z., 2020. of the use of Artificial
Intelligence in Education

George, B. and Wooden, | 2023 Artificial Intelligence as a | Administrative Sciences

The emergence of research in Al applications for administrative purposes can be traced back to 2016

with Coglianese and Lehr (2016) pioneering the exploration of Al robots in administrative decision-

making processes. Subsequent studies by Young et al. (2019), Writz et al. (2020), and Herman (2020)
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expanded on this foundation by investigating Al's role in enhancing public service delivery within the
public sector. These publications underscore the increasing integration of Al technologies into
administrative functions, illustrating how governments can harness these advancements to improve
service efficiency. Additionally, Chen et al. (2020) and Ali et al. (2023) have contributed significantly
to the discourse by exploring Al applications in the education and health sectors respectively. Table 1
summarises the widespread adoption of Al technologies in simplifying administrative tasks across
various sectors within organisations, reflecting a broadening application scope and the transformative

potential of Al in enhancing operational effectiveness.

The use of Al in predictive analytics and decision-making is a rapidly evolving field with significant
potential. Dehankar et al. (2023) and Srivastava et al. (2023) both highlight the ability of Al to
enhance the speed and accuracy of decision-making processes, with Dehankar specifically focusing
on the use of Al technologies such as Natural Language Processing (NLP) and deep learning. Sasmal
(2024) explores the transformative impact of Al on predictive analytics in data engineering,
emphasising the role of advanced Al algorithms in enhancing predictive accuracy and automating
feature extraction. Suarez-Herrera et al (2024) extend this discussion to the healthcare sector, where
Al-driven predictive analytics and decision support systems are revolutionising patient care by

enabling early disease prevention, personalised treatment plans, and real-time insights

2.2. Ethical and Societal Implications of Al in Administration

Implementing Al technologies in administrative settings brings forth significant ethical challenges
and societal implications that warrant careful consideration. Amidst the rapid adoption of Al-powered
administration across various industries, scholars recognise the challenges that accompany this
implementation. Notably, not all administrative processes can be automated due to technical
constraints (Parycek et al., 2023). As such, decision-makers must strategically identify processes
suitable for either partial or full automation. Serensen (2023) highlights the limited research in the
application of Al technologies such as machine learning to administrative tasks in general practice,
calling for open-source data and advanced methods. Furthermore, Serensen (2023) advances that
careful and ongoing evaluation of Al in business processes is crucial. There is a potential for losing
direct control over Al-managed systems while remaining accountable for their performance (Gulenko
et al., 2020). Gulenko et al. (2020) further highlight that outcomes of Al systems may not be easily
understood or reproducible. Sarlin (2023) suggestsa need for legislative clarity and frameworks to
accommodate the evolving use of Al in administrative processes while addressing concerns about

responsibility and legal accountability for consequences associated with using Al.



Privacy is another critical concern. As Al systems may handle vast amounts of sensitive data, robust
measures to ensure data protection and user consent are necessary (Zhu et al., 2020). The use of Al
may cause job displacement and the need to reskill and upskill the workforce with digital skills
(Masera, 2024). These challenges underscore the importance of establishing clear guidelines,
regulatory frameworks, and ethical standards to guide the responsible development and deployment of
Al in administrative settings, ensuring that its benefits are maximised while mitigating potential harm

to individuals and society at large.

3. Research Methodology

A systematic literature review was conducted using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) approach with the aim of identifying relevant sources and
literature pertaining to the use of Al for administrative efficiency. According to Page et al. (2021), the
PRISMA methodology is suitable for synthesising and conducting literature review research. A
systematic review of selected publications significantly contributes towards the understanding of a
particular phenomenon and to the body of literature in a specific field (Boell & Cecez-Kecmanovic,
2015). The research protocol followed in this research is presented in Table 2. First, keywords that
include “Generative Artificial Intelligence”, “Artificial intelligence”, and “AI” were selected. In the
subsequent step, the keyword “Administrative processes” with reference to organisational,

administrative processes.

Table 2: Search Protocol

Search Terms (Keywords) “Artificial Intelligence”, “Al”, “Generative Al”,

and “Administrative Processes”

Database Web of Science

Search Strategy AND among groups, specifically, studies
focusing on administrative processes OR use of

Al in Information Administration in an

organisation

Types of Publications Journal Articles, Conference Proceedings and
Book Chapters

Search Period 2020 — 2024

Language English




3.1. Data Collection

The data collected for this systematic review were obtained from the Web of Science (WoS) database.
WoS database offers several distinct advantages over other databases. Firstly, WoS provides access to
a vast collection of high-quality, scholarly literature, including peer-reviewed journals, conference
proceedings, and other academic sources, making it a comprehensive resource for research (Birkle et
al., 2020). Furthermore, the database offers advanced search and filtering options, which allow quick
and efficient searching of relevant articles and information. It is a highly selective and curated
collection of journals, chosen based on their importance and usefulness in their respective fields
(Jasco, 2018). Additionally, the database provides a range of tools for researchers, including citation
data, Citation Maps, and the Analyze Tool (Chou, 2012). Its multidisciplinary citation indexes, such
as the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts and
Humanities Citation Index, make it a valuable resource for researchers across various fields.
Theseensure that the literature included in the database meets high standards of quality and reliability

(Jasco, 2018).
3.1.1. Primary keywords search

The initial search of publications from the Web of Science database resulted in 296 documents
pertaining to the set combination, i.e. Generative Artificial Intelligence AND Administrative
Processes, as depicted in Figure 1. This extraction encompasses articles published between 2020 to
2024 (until 15 April 2024). In this study, we focused on fully published research articles, book

chapters and conference proceedings.
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Figure 1: PRISMA Diagram of the publications selection process

Source: author’s own compilation

The filtered results yielded 70 publications that were eligible for our systematic review analysis (refer
to Figure 1). The current study focuses on artificial intelligence and its relatedness to the
simplification of administrative processes in organisations. Records pertaining to the use of artificial
intelligence in other fields other than administrative processes were therefore excluded from the

review.

4. Results and Findings

4.1. Data Analysis

This section covers the citation analysis of publications downloaded from the WoS database. The
dataset on artificial intelligence and administration processes was downloaded as a Microsoft Excel

document. The dataset was then inspected for duplications and removal of irrelevant records.

This study adopts two ways to analyse the downloaded data to achieve the study’s objectives, namely,
bibliometric analysis and network analysis. The bibliometric analysis was conducted using Microsoft

Excel software. We used Microsoft Excel to provide descriptive statistics such as publication trends,



most productive authors, top 10 productive countries in this field, subject classification and citation
analysis. Microsoft Excel was also used to create tables and charts to illustrate the distribution of
articles over time by authors, journals, etc. Furthermore, we imported the cleaned data into the

VOSviewer software (https://www.vosviewer.com/) to analyse keyword co-occurrence. The keyword

co-occurrence analysis helped to identify the most common keywords that appear together in the
publications. In addition, VOSviewer allows the visualisation of the results using the network
visualisation feature and conducting cluster analysis to group similar keywords together based on their
co-occurrence patterns and visualise the clusters to identify thematic areas within the literature.
Lastly, we used the VOSviewer to visualise the network of articles, authors, and keywords to identify

important nodes and connections in the literature.

4.2. Bibliometric Analysis

Bibliometric analysis is a method used to quantitatively analyse academic literature, particularly
through the examination of references and citations within scholarly articles. It provides insights into
the patterns of publication, collaboration, and impact within a specific field or topic using data from
databases such as Scopus or Web of Science. Furthermore, bibliometric analysis is advantageous in
identifying trends, mapping knowledge and evaluating impact. The present research aims to analyse
data from the Web of Science database. Next, we discuss the growth in literature, publications by
country, author-publication count, publication types and citation analysis pertaining to artificial

intelligence and the administrative process field.

4.2.1. Growth of literature over the past five years

Over the past decade, there has been a notable surge in literature focusing on Al and its impact on
administrative processes (refer to Figure 2). The majority of these publications, approximately 48.5%,
emerged in 2023, signifying a peak in scholarly interest and research output during this period.
Notably, there was a curious absence of publications in 2022, which suggests a possible shift or delay
in research focus during that year. The increasing adoption of Al technologies across various
organisations has sparked significant scholarly attention, reflecting a growing recognition of Al's
potential to enhance administrative efficiency. In contrast, the year 2020 witnessed a comparatively
lower number of publications, indicating a possible disruption or reevaluation of research priorities
amidst global uncertainties due to the COVID-19 pandemic. This trend underscores the dynamic
nature of Al research within administrative contexts, where fluctuations in publication rates may
mirror broader societal and technological developments. The publication trend highlights the
increasing adoption of Al over the past five years, emphasising the significance of automating
administrative processes to streamline business operations across various industries.
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Figure 2: Growth trend of published articles

4.2.2. Publication contribution by country

The 4IR has seen a rise in the adoption of various technologies for administrative tasks in
organisations. This has resulted in growth in literature on Al use for administrative purposes. The
concentration of publications on Al relating to administrative processes spans various geographical
areas, presenting an interesting trend for researchers and stakeholders. Figure 3 depicts the top 10
countries that are contributing the most towards research in the artificial intelligence field. The most
active countries include the United States of America (21 publications), India (10 publications),
Germany (9 publications) and England (4 publications). This analysis pinpoints the relevance of
artificial intelligence among organisations in developed economies. Significantly, numerous
publications originate from developed countries, highlighting disparities in technology adoption.
There is a pressing need for researchers in less developed countries to explore the role of Al in

administration to narrow this technology gap.
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Figure 3: Publications by country

4.2.3. Author publication count

Regarding the productivity of authors in this field, the bibliometric analysis indicated no substantial
difference among authors, with all authors having at least one publication (see Figure 4). Interestingly,
only one author (Kiran) had two publications. Their first publication focused on developing an
intelligent bot (Smart-Bot) for simplifying hectic tasks in Cyclic Activities, whilst the second
publication focused on developing a window-based Chatbot (Guido Bot) to guide university faculties
in tracking their goals and managing their daily administrative tasks effectively. This analysis reveals

the need for authors to be more productive in the field of artificial intelligence and administration.

0.8+
0.6+
0.4+

0.2+

Source: Author construction adapted from Web of Science database; 2020 — 2024 (15 April 2024)
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Figure 4: The most productive authors

4.2.4. Publication types

In the world of 4IR and digital technologies, research on artificial intelligence is produced in various
publications. The most popular publications revealed by the bibliometric analysis were articles (39),
accounting for over 55% of the publications. This is followed by review articles (17) and conference
proceeding papers (3). The rest of the publications were made up of early-access journals (5), editorial
material (4) and book chapters (2) (see Figure 5). These findings underscore the dynamic landscape of
Al research, highlighting the emphasis on rigorous exploration and dissemination of knowledge
through articles and reviews. The prevalence of articles suggests a focus on detailed studies and
empirical findings, crucial for advancing understanding and innovation in the field. Concurrently, the
presence of review articles and conference proceedings indicates a synthesis of existing research and
timely dissemination of new developments, contributing to ongoing discourse and future directions in

artificial intelligence.

Types of Publications

W Article B Review Article Proceeding Paper
M Early Access M Editorial Material ™ Book Chapters

Source: Author construction adapted from Web of Science database; 2020 — 2024 (15 April 2024)

Figure 5: Publication types
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4.2.5. Citation analysis

As part of our descriptive analysis, we conducted a citation analysis of publications in the field of
artificial intelligence applied to administrative processes using data from WoS spanning from 2020 to
April 2024. Citation analysis is a method used to evaluate the impact, influence, and interrelationships
of scholarly literature based on the citations received by academic publications (Zhao & Strotmann,
2015). The findings revealed a consistent upward trend in citations over the years, culminating in a
peak of over 200 citations in 2023 (refer to Figure 6). This substantial increase in citations
underscores the growing influence and relevance of Al in administrative practices as recognised by
the scholarly community during this period. However, it is noteworthy that the number of citations in
2024 showed a decline towards the end of our review period in April 2024. This decline may reflect a
temporary fluctuation or a shift in attention towards newer research topics or methodologies emerging
in the field. Despite this recent decrease, the overall trajectory indicates a robust interest and ongoing
scholarly engagement with Al applications in administrative efficiency throughout the reviewed

years.
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Figure 6: Publications citations trend analysis

4.3. Main themes found

We conducted a thorough content analysis of the selected publications to discern the prevalent themes
concerning the integration of Al into administrative tasks. Given the breadth and depth of applications

observed across various sectors, we distilled our analysis into five overarching themes, each
13



representing distinct domains where Al plays a transformative role in enhancing administrative
efficiency: Hospital and Healthcare Administration, Education Administration, Administration and
Management, Human Resources Administration and Public Administration. Table 3 presents the
summary of the themes regarding Al-powered administrative processes. The main themes are derived
from the leading fields where organisations have integrated Al to automate administrative processes.
This underscores the primary areas where Al has been prominent over the past five years. The main

themes are outlined below:

4.3.1. Hospital and Healthcare Administration

In this theme, we observed a significant body of literature highlighting the utilisation of Al
technologies to streamline administrative processes within healthcare institutions. From optimising
patient scheduling and resource allocation to automating medical record management and billing, Al-
powered solutions have emerged as indispensable tools in improving operational efficiency, reducing
costs, and enhancing patient care (Kitsios et al., 2023). Al is used in various medical fields such as
surgery (Bektas et al., 2024), deontology (Biittner et al., 2023), general practice (Serensen et al.,
2023), hospital administration (Nitiéma, 2023), medical imaging practice (Poto¢nik, Foley & Thomas,
2023), monitoring medical data (Kitsios et al., 2023; Barbieri et al., 2023), dermatology (Baker et al.,
2023), Pediatric Neurology (Karakas, 2023) and radiology (Waters et al., 2023).

Serensen et al. (2023) posit that the use of Al in general practice has significantly increased in the past
years to assist with early disease detection and treatment recommendations in a view to alleviate time-
consuming administrative tasks faced by healthcare practitioners (Nitiéma, 2023). Al enhances the
functioning of the organsational Health Information Systems (HIS) and is wuseful in generating
automated responses during patient consultations (Barbieri et al., 2023; Molenaar et al., 2020). Baker
et al. (2023) found that the use of ChatGPT could benefit rural-based healthcare providers in

administering and communicating with remote communities with lower healthcare literacy.

Table 3: Summary of topics discussed in Al-powered administration

Theme Keywords Topics Discussed Main Authors
Artificial Intelligence; Using LLMs such as ChatGPT = Blease et al., 2023; Bektas.,
ChatGPT; Radiology; to automate administrative 2024; Biittner et al., 2023;
Chatbots; Large Language tasks; Benefits of integrating Ahimaz et al., 2024; Waters
Hospital and Models; Radiology; Al for healthcare provision; et al., 2023; Karakas et al.,
Healthcare Administration; Healthcare Using Natural language 2023; Baker et al., 2023;
Administration Literacy; Big data; Diagnostic = processing in health Barbieri et al., 2023;
systems; Genetic Counsellors; = administration; Molenaar et al., 2020;
Machine Learning; Willis et al., 2020;
Technology Serensen et al., 2023
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Education

Administration

HR Administration

Administration and

Management

Public

Administration

Communication teaching;
Technology; Artificial
Intelligence; ChatGPT, Al-
Chatbots; Al Usefulness;
Students

Personalised HRM; HR
Analytics; Artificial
Intelligence; Data Analytics

Intelligent Robots; Digital
Data Governance; Chatbots;
Data Science; Artificial
Intelligence; Generative Al;

Smart-bot; Innovative

Systems

Algorithms; Machine
Learning; Transparency;
Accountability; Digital
Transformation; Artificial
Intelligence, Public
Administration;

Transparency; Automation; e-

government; Data Analytics

Teaching in the Al age comes
with challenges; Using Al-
Chatbots to foster new
pedagogical approaches;
Concerns over the use of Al for
teaching and learning; Using
Al to automate administrative

tasks

Using HR analytics to achieve
efficiency; Introduction of Al
calls for employee upskilling;
Using Al to automate HR

processes

Using intelligent robots to aid
business processes; Developing
innovative systems through Al;
Using Al to automate
administrative tasks;
Implementing digital data

governance to protect data

Integration of Al into Public
Administration system poses
ethical and data security
challenges; Use of Al for
public service delivery has
many benefits; Al integration
in public administration raises
questions regarding

accountability

Source: Author construction adapted from Web of Science database

La Rosa, 2023; Tam et al,
2023,
2023; Boubker, O., 2024;
Srujan et al., 2021; Kshetri,
2023

Ghamrawi et al.,

Huang et al., 2023; Jaiswal
et al 2022; Weber 2023

Van Looy, 2020; Hanisha et
al., 2023; Korzynski et al.,
2023; Dunleavy and
Margetts, 2023

Popescu et al, 2023;
Filgueiras, 2024;

Capdeferro, 2020; Blinova
et al., 2021; Chae et al.,

2020.

According to Sharma, Rawal and Shah (2023), medical institutions can benefit from the use of

Telemedicine to automate the provision of healthcare services. Telemedicine refers to the use of

technology to remotely provide information and healthcare services without physical contact between

healthcare providers and patients. The COVID-19 pandemic has accelerated the rapid growth of

telemedicine worldwide. During the COVID-19 pandemic, Willis et al. (2020) developed a model that

predicted that almost 50% of administrative tasks performed in the general practice healthcare setting

were 'mostly' or 'completely' automatable through the use of Al-related technologies. This further

serves to highlight the anticipated benefits of Al integration in hospital administration. Ahimaz et al.

(2024) conducted a study involving 118 genetic counsellors. Their findings reported that over 62,7%

(74 counsellors) indicated that ChatGPT was useful in performing administrative tasks.

15



In a study conducted by Zaidat et al. (2023), findings revealed significant financial resources allocated
within the United States healthcare sector towards the execution of objective billing and coding-
related administrative functions. The integration of cutting-edge Natural Language Processing (NLP)
enhances billing procedures through thereby mitigating both financial expenditures and potential
errors inherent in medical billing processes. These insights collectively underscore the transformative

impact of Al and telemedicine in streamlining healthcare operations and improving patient care.

4.3.2. Education Administration

Within the realm of education, Al-driven systems are revolutionising administrative workflows in
diverse areas such as student enrolment, academic planning, and assessment management.
Educational institutions are leveraging Al algorithms to analyse student data, personalise learning
experiences, and facilitate administrative decision-making, thereby fostering more efficient
educational delivery models and enhancing student outcomes. Srujan et al. (2021) developed a
window-based Guido Bot that helps guide faculty members in tracking daily goals and tasks with
minimal effort. The Guido Bot has three fundamental components: Goal tracking module, Profile
Maintenance module and Task Finding module (Srujan et al., 2021). These modules facilitate the
administration of various tasks within the faculty, such as determining the status of research
publications and tracking project goals. Evidently, the wide adoption of Al in education has witnessed
various newly designed web applications such as chatbots, the use of humanoid robots and web-based
chatbots to perform instructors' duties and functions independently or with instructors (Chen et al.,
2020). Using these platforms, instructors have been able to perform different administrative functions
such as monitoring and performing administrative tasks in higher educational contexts (Chen et al.,
2020). However, the advent of the COVID-19 pandemic resulted in numerous challenges for
educational institutions. One of the mainstream problems faced by educational institutions was the
administration of academic activities to facilitate student support. In an attempt to solve these
problems, educational institutions implemented Chatbots to provide information on courses and
reduce the administrative burden on university staff (Villegas-Ch et al., 2021). The incorporation of
Chatbots not only assisted institutions in administrative processes but also encouraged prospective

students to be part of and enrol in higher educational institutions (Villegas-Ch et al., 2021).

Scholars not only acknowledge the advantages of Al but note its challenges too. According to La
Rosa (2023), the adoption of Al technology for teaching and learning has been shown to improve
administrative and teaching procedures. Challenges related to teaching include the need to perpetually
keep in touch with evolving technologies and the expanding accessibility of vast data and information

(La Rosa, 2023). Tam et al. (2023) explored the implications and challenges of integrating artificial
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intelligence-powered chatbots (Al-Chatbots) into nursing education, focusing on the capabilities of
the ChatGPT model. In essence, Al chatbots like ChatGPT can aid in drafting course materials,
facilitating administrative tasks, and enabling personalised self-paced learning for students (Tam et
al., 2023). However, there are concerns about over-reliance on Chatbots, plagiarism and the potential

limitation of critical thinking skills among students (Tam et al., 2023).

It is, therefore, critical for educators to provide clear guidelines for using Al in learning and to adapt
their teaching approaches accordingly. Al can also diminish certain aspects of the teacher's role due to
technological dominance (Ghamrawi et al., 2023). Boubker (2024) explored the potential benefits of
ChatGPT to improve learning outcomes in Moroccan higher education institutions (HEIs). The results
indicate that the perceived usefulness of ChatGPT positively influences its usage and student
satisfaction, ultimately enhancing individual impact (Boubker, 2024). Furthermore, educators can use
generative Al to perform administrative tasks such as report writing, writing letters of
recommendations and communicating with students and parents (Kshetri, 2023). These findings offer

valuable insights for HEI managers to enhance teaching practices in the digital era.

4.3.3. Administration and Management

This broad theme encompasses the overarching application of Al across various organisational
settings to streamline administrative functions and optimise managerial processes. It entails
automating routine tasks such as data entry and report generation to facilitate strategic decision-
making through predictive analytics and cognitive computing. Al is reshaping the landscape of
administrative management, enabling organisations to operate more effectively and adaptively in an
increasingly complex and dynamic business environment. (Dwivedi, 2021) The integration of Al to
streamline administrative tasks has also resulted in organisations adopting intelligent robots to aid
with routine tasks. In some organisations, employees generally hold positive attitudes toward
intelligent robots, being willing to delegate repetitive tasks as long as human oversight remains
accountable (Van Looy, 2020). Although this indicates that many tasks are deemed suitable for
automation, Van Looy (2020) emphasises the importance of organisational support, such as training,

in facilitating successful robotics integration.

In recent years, Chatbots have emerged as versatile tools across various technological domains,
relying heavily on advancements in Al to ensure effective interaction. In many organisations,
Chatbots are adopted to meticulously perform administrative management tasks and extensive
database searches (Hanisha et al., 2021). Other scholars focused on the potential impact of generative
Al, exemplified by ChatGPT, on various management tasks. According to Korzynski et al. (2023),
generative Al could influence managerial work across different levels: strategic, functional, and

administrative. Management should critique the potential changes that may occur with the adoption of
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generative Al and its associated benefits for the organisation (Korzynski et al., 2023). In light of
recent advancements in data-driven technologies, particularly Data Science methodologies and
Artificial Intelligence (DSAI), digital data governance in this era has become paramount. This digital
transformation allows organisations to take advantage of analysing vast amounts of digital data, which

leads to enhanced capabilities for both public agencies and civil society (Dunleavy & Margetts, 2023).

4.3.4. Public Administration

Within the public sector, Al technologies are being deployed to enhance the efficiency and
effectiveness of governmental operations across multiple domains, including policy formulation,
service delivery, and regulatory compliance (Van Noordt & Misuraca, 2022). By harnessing the
power of Al-driven analytics and automation, public administrators can better anticipate citizen needs,
optimise resource allocation, and improve the overall responsiveness and accountability of
government services. In the era of digitalisation, automated administration, a subset of e-
administration, exhibits distinct characteristics compared to traditional automated administration
(Chae et al., 2020). The evolution of automated administration is accompanied by both benefits and
the legal challenges associated with its implementation (Chae et al., 2020). The contemporary
challenges posed by the pandemic have prompted higher education institutions, particularly in the
field of public administration, to seek innovative solutions of leveraging Al. Modern Al-powered
digital interfaces have demonstrated several effects, including increased enrolments in public
administration programs, heightened student participation, and decreased administrative burdens on
university staff (Popescu et al., 2023). As such, there is a need for policymakers to monitor how Al,
particularly conversational agents, influences university images, student attraction and retention, staff

productivity, and the initiation of pilot projects (Popescu et al., 2023).

Interestingly, there has been an increase in the adoption of machine learning algorithms in
government systems, which has resulted in essential innovations in administrative routines and the
public policy process (Filgueiras, 2024). However, this adoption also introduces new complexities for
transparency policies due to the impervious nature of algorithmic decision-making challenges. The
use of machine learning algorithms in various government activities raises concerns regarding
transparency and accountability (Filgueiras, 2024). Blinova et al. (2021) suggest thatAl integration is
crucial for enhancing efficiency and sustainability in government systems. Furthermore, Blinova et al.
(2021) contend that the unique characteristics of public administration lead to deviations from the
digital evolution observed in the private sector. These deviations stem from the autonomy of state
administration and the need to protect sensitive data (Blinova et al., 2021). Consequently, Blinova et
al. (2021) propose a model, "rational bureaucracy 2.0," which integrates Al technologies while
preserving state-administrative autonomy. The proposed model prioritises automating routine tasks
using Al systems, allowing government personnel to focus on complex problem-solving and
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collaboration (Bilanova et al., 2021). Likewise, Capdeferro (2020) pinpoints that public
administration aims to establish an intelligent, efficient, and rights-oriented administration through the
integration of Al into public service delivery. This new administration presents legal and ethical risks
which can potentially conflict with legal certainty and fundamental rights, such as equality, privacy,

and data protection (Capdeferro, 2020).

4.3.5. Human Resources Administration

In the realm of human resources, Al-powered solutions are revolutionising traditional Human
Resources (HR) practices, ranging from workforce planning to talent acquisition and performance
management. By leveraging Al-driven algorithms for resume screening, candidate matching, and
employee engagement analysis, HR professionals can streamline recruitment processes, identify top
talent, and foster a more productive and inclusive workplace culture. Huang et al. (2023) argue that
personalised HRM offers a distinctive source of sustained competitive advantage for firms and
delivers additional performance benefits beyond traditional HRM. Expanding on the Al job
replacement theory, they suggest that the cognitive abilities necessary for personalised HRM tasks are

positively correlated with Al adoption (Huang et al., 2023).

The adoption of Al has a profound impact on small and medium enterprises' HRM processes. Weber
(2023) found a prevalent sense of optimism regarding Al's potential benefits, particularly in terms of
cost reduction and efficiency gains, despite concerns about the scarcity of Al specialists. Results show
a tendency towards unrealistic optimism, anticipating more negative impacts of Al on other
companies than on their own (Weber, 2023). Al can, therefore, be used to model potential impact on
small enterprises and to determine the need for employee upskilling. Jaiswal et al. (2022) found that
the introduction of Al in HRM processes can aid companies in determining areas in which employees

need to be upskilled and reskilled (Jaiswal et al., 2022).

4.4. VOSviewer Network Analysis

A prominent citation matrix for visual analysis of data in the field of artificial intelligence is used
through the VOSviewer program. Scholars acknowledge VOSviewer's efficacy in data visualisation
for text mapping and underscore its utility in analysing text networks across diverse domains. The use
of VOSviewer provides high-quality visualizations of networks, enabling seamless interpretation of
complex relationships between authors or keywords (Bukar et al., 2023). Furthermore, VOSviewer
employs advanced clustering algorithms to identify groups or clusters within the network based on
various criteria such as co-occurrence, co-citation, or co-authorship. This aids in uncovering
meaningful patterns and structures within the dataset (Bukar et al., 2023). Furthermore, research

substantiates VOSviewer's efficacy in data visualisation and network mapping, affirming its
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applicability to various forms of network data, including database research datasets. In this study, we
employed VOSviewer to visualise relationships between the co-occurrence of keywords and the

relationships between authors in the field of artificial intelligence.

We performed the keyword analysis using VOSviewer so as to identify the most occurring keywords.
In particular, we used the author keywords from the 70 publications analysed in this study. In the
initial analysis, VOSviewer yielded 25 keywords. The minimum occurrence of each keyword was set
to 10, leaving 9 keywords. Figure 7 depicts the keyword co-occurrence network map generated by
VOSviewer. The distance between two nodes shows the associative strength between the nodes, with
a shorter distance revealing a stronger relationship. The red cluster is the most significant cluster, with
3 keywords. It focuses on Al as the central theme. Contrary to the red cluster, the remaining clusters
did not depict any strong association between the keywords. However, the clusters also show research
on Al and associated opportunities and challenges with the integration of Al in administrative tasks
across various disciplines. The network revealed strong connections between "Artificial intelligence"

and key related terms such as "machine learning," "Chat GPT," "chatbots," and "technology" (see
figure 7). These connections illustrate the semantic proximity and thematic relevance of these terms
alongside "Artificial intelligence." Specifically, "machine learning" underscores the integration of
statistical techniques to enable systems to automatically learn and improve from experience,
complementing the broader scope of Al applications. "Chat GPT" and "chatbots" highlight
advancements in natural language processing and conversational Al, which are pivotal in enhancing
administrative processes through automation and user interaction. Moreover, the inclusion of

"technology" emphasizes the overarching technological context in which Al operates, encompassing

its role in driving innovation and efficiency across diverse organisational contexts.
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Figure 7: Keywords co-occurrence analysis

Figure 8 shows the author density map in the fields of Al various disciplines. Interestingly, there was
no significant association between authors in the analysis of the selected publications. Analysis of the
density visualisation maps indicates that this field is fairly new and has very little association among
the authors. Additionally, this indicates the need for growth in research focusing on Al integration in
the administration within organisations. As more organisations adopt Al to improve administrative

efficiency, further research is needed to ascertain the anticipated benefits of Al-related technologies.
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Figure 8: Author co-occurrence density map

5. Managerial Implications

Managers across various sectors can derive several implications from the findings of this study on Al
adoption in administrative processes. Firstly, the observed surge in Al integration underscores the
increasing importance for organisations to explore and implement Al technologies to streamline
administrative tasks and enhance efficiency. Managers can leverage these insights to initiate or
accelerate Al adoption initiatives within their respective organisations, recognising the potential for
significant gains in productivity and customer satisfaction. Managers must be attentive to the
challenges associated with the integration of Al, including issues of accountability, data security, and
various ethical concerns surrounding its adoption in public administration. Furthermore, managers can
prioritise investment and resource allocation towards implementing Al solutions tailored to address

specific administrative challenges within these domains.

Moreover, the geographical distribution of publication output highlights the need for managers to
consider regional disparities in Al adoption and knowledge dissemination. Organisations operating in
regions with limited representation in the literature, such as Asia and Africa, may need to proactively

seek out relevant insights and resources to inform their Al strategies. Collaboration with international
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partners or leveraging industry networks can facilitate knowledge exchange and bridge the gap
between regions with varying levels of Al maturity. Additionally, managers can encourage ongoing
learning and professional development initiatives among their teams to ensure they remain informed
about the latest advancements and best practices in Al adoption. Overall, this study provides
managers with valuable insights and strategic considerations for navigating the complex landscape of
Al adoption in administrative processes, empowering them to make informed decisions and drive

organisational success in the digital age.

6. Conclusions, Limitations and Future Research

The digital age is marked by a proliferation of technological advancements as organisations
endeavour to incorporate these innovations to remain competitive and sustainable. Over recent years,
there has been a significant uptake of Al technologies by many organisations aimed at streamlining
administrative processes. This research undertook a systematic review to examine how organisations
are enhancing administrative efficiency in the 4IR through the implementation of Al. Our findings
unveiled five key themes illustrating the rapid utilisation of Al technologies to bolster administrative
efficiency within the 2020-2024 timeframe. Specifically, our analysis highlighted Al integration in
Human Resources Management, Administration and Management, Hospital and Healthcare
Administration, Education Administration, and Public Administration. Notably, the remarkable surge
in publications in this field underscore the widespread adoption of Al technologies across diverse
organisational sectors. The lack of publication outputs in Asia and Africa needs attention in order to
minimise the knowledge gap between developing and least developed nations. In addition, this
research presented useful insights on Al adoption that are appealing to enable developing countries

and relevant stakeholders to channel funds towards funding Al-based research.

This research is, however, not without limitations. The first limitation is in relation to the choice of
keywords used in our search criteria to narrow the database to yield articles related to administrative
processes and Al. Future research should expand keyword selection with synonyms, acronyms, and
related terms to refine search criteria for administrative processes and Al-related articles. Secondly,
the focus on English-language publications indexed in the WoS database may overlook non-English
research, particularly from regions like Asia and Africa, potentially introducing bias to the findings.
Additionally, the study's timeframe (2020-2024) might not capture the latest developments in Al
applications. As organisations continue to adopt Al technologies, future research should consider
extending the search timeframe to include the most current years available or regularly updating the
search to include the latest publications, ensuring comprehensive coverage of recent advancements in
Al applications. Relying solely on publication metrics may also miss real-world implementations and
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industry-specific nuances. Future research could address these limitations by employing broader
search strategies through numerous databases, extending the study period, and incorporating industry
surveys or case studies for a more comprehensive understanding. Additionally, future studies could
focus on specific industries or sectors, such as healthcare, education, or public administration, probing

detailed case studies of Al implementation projects in the administrative context.
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