
 International Journal of Advanced and Applied Sciences, 11(2) 2024, Pages: 94-106  
 

 
 

 
 

Contents lists available at Science-Gate  

International Journal of Advanced and Applied Sciences 
Journal homepage: http://www.science-gate.com/IJAAS.html 

 

 

94 

 

Transforming KSA's local workforce into global talent: An Industry 4.0 and 
5.0 initiative leading to vision 2030 
 

 

Ajay Singh *, Naif Alhabbas 
 
Department of Management and Information Systems, College of Business Administration, University of Ha’il, Ha’il, Saudi Arabia 
 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 
Received 12 September 2023 
Received in revised form 
6 January 2024 
Accepted 27 January 2024 

This study examines the opinions of 18 experts from various sectors, 
including managers, executives, and academics across Saudi Arabia. The 
researchers first organized the interview data into themes and sub-themes 
and then applied text analysis and text mining to derive findings and 
conclusions. Using an inductive approach, they explored qualitative data 
categorized into themes using NVivo 14 software. The research identifies 
challenges, benefits, and risks associated with workforce development for 
entrepreneurs and industry practitioners in Saudi Arabia. It emphasizes the 
advantages of machine-to-machine (M2M) and human-machine interaction 
(HMI) for enhancing productivity according to industry standards. 
Additionally, the study discusses technology innovation, government policy 
development, business model creation, and job generation through smart 
technology cooperation. It outlines necessary training and skills for 
managing local talent within the technology framework of the industry. The 
study also highlights efforts by entrepreneurs and industry professionals to 
elevate the local Saudi workforce to a global standard and the associated 
risks of job polarization and income disparity. The findings offer solutions for 
sectors like manufacturing, energy, environment, healthcare, education, and 
smart city initiatives, aiming for security, cost reduction, and enhanced 
production with real-time outcomes aligned with Saudi Arabia's Vision 2030. 
The implications of the study provide recommendations for corporate 
managers, entrepreneurs, industry leaders, and the government to transform 
the local workforce into global talent in step with technological progress and 
industry standards for machine and human collaboration in Saudi Arabia and 
beyond. 
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1. Introduction 

*Human-centric activities play a very significant 
role in implementing and managing organizations. 
Therefore, workforce management can be seen as 
promising in achieving operational performance for 
industry practitioners and organizations in this 
digital era (Dhamija and Bag, 2020). If a country has 
a competent workforce within its companies, it can 
easily deal with technological change posed by 
Industry 4.0. Industry 4.0 revolution brought many 
opportunities and challenges to organizations, which 
requires workforce management, including skill 
development, performance management, 
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educational up-gradation, and training programs 
(Yuriev et al., 2020). Industry 4.0 revolution is the 
digitalization phase concerned with the Industrial 
practices of adopting intelligent technologies, 
processes with increasing global connectivity, 
analytics, man-machine interaction, and robotics. 
Through improving the qualification of the 
workforce, we will be able to adopt the digital 
changes in production and process and also be able 
to adopt the latest workforce practices connected 
with Industry 4.0. It embraces the companies to 
adopt the latest technologies, transform their 
workforce with new competencies, and cope with 
the current scenario (Leticia and García-Reyes, 
2021). The integration of Industry 4.0 and 
sustainability can potentially transform a country's 
socio-environmental factors (Scavarda et al., 2019). 
Studies related to the human aspect of Industry 4.0 
cover an essential part of the current literature 
(Obermayer et al., 2022).  

Industry 4.0 is in its early stage in the Kingdom of 
Saudi Arabia and is ready for the investors to digital 
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transformation for Saudi enterprises. The Saudi 
Vision 2030 incorporated the concepts of Industry 
4.0 5.0 in transforming its local workforce to global 
talent. It is an initiative to move the country ahead 
by emphasizing digitalization and artificial 
intelligence (AI)-driven technologies by applying 
Industry 4.0 initiatives and a human-centric 
approach using Industry 5.0 Initiatives. Industry 5.0 
concept supports the human-centric approach 
within planetary boundaries, leading to 
sustainability and resilience (Adel, 2022). In the 
Industry 5.0 vision, the human-robot works together 
whenever and wherever possible (Demir et al., 
2019). Industry 5.0 revolution aims to leverage 
human creativity with machines to make more 
creative and user-friendly production processes than 
Industry 4.0 (Maddikunta et al., 2022). Industry 5.0 
revolves around the role of the industry worker. The 
worker is considered an investment rather than a 
cost, allowing both the worker and the industry to 
grow and develop (Xu et al., 2021). The human-
machine collaboration aims to empower and engage 
the workforce more robustly in an industrial 
environment. The Industry 5.0 skills need to evolve 
at the pace of fast-moving technologies. It attracts 
better talent and keeps its collaborations between 
humans and smart technologies. Industry 5.0 
supports the current Industry 4.0 technology model 
by capturing new advanced devices to enhance 
workforce competencies and production efficiency. 

To take advantage of industry developments, 
organizations need to change their structure; 
however, one cannot avoid the fundamental 
challenges they face. Also, some technical and 
personal barriers that an organization reveals during 
a significant change in their existing workforce. Any 
organization of any size, small, medium, or large, 
must concentrate on developing its existing 
workforce. Primarily, there is a need to develop the 
skills of the current local workforce by providing 
them with adequate training to use new technologies 
(Madsen, 2019; Singh et al., 2022a; 2022b). Humans 
must be given top preferences and put in the center 
of Industry to be interconnected with products, 
processes, and technologies. The integration of the 
industry with KSA's local workforce will help 
generate global talent and sustainability. The 
innovative and human-centric approach in Industry 
5.0 is viable for corporate entrepreneurs and 
customer-oriented; it is feasible with corporate 
venturing and supportive of competitive advantage 
and economic growth (Aslam et al., 2020). Industry 
5.0 gives us a clear message for a change in human 
capabilities to the next level for achieving 
personalization and product customization (Paschek 
et al., 2019). 

With technological advancement and rapid 
digitalization, the local workforce is affected by the 
adequacy of skills, and the gap between the KSA’s 
local workforce and industry needs is recognized. 
Digitalization also affects the production process 
worldwide. There is a need to prepare a skills and 
competency-based professional database of the local 

workforce that can mutually satisfy the criteria of 
Industry 4.0 and Industry 5.0 standards. 
Technological solutions and choices are accepted by 
human beings, and we should apply these solutions 
and choices in our lives in a thoughtful and social 
manner (Vanderborght, 2020). The research 
identifies the opportunities and challenges of 
Industry 4.0 and Industry 5.0 abstractions. The man-
machine interaction in the industry has also been 
analyzed as a gap in the literature. The study 
highlights the gap between existing local workforce 
competencies and desired global workforce 
competencies with Industry 4.0 and Industry 5.0 
aspects in Saudi Arabia. The study measures 
workforce development challenges and advantages 
for entrepreneurs and industry practitioners to 
transform Saudi local talent into global talent. 

2. Review of literature 

The fourth industrial revolution (Industry 4.0) 
relies on adopting digital technologies and 
transforming machine-based manufacturing to 
digital manufacturing (Frank et al., 2019; Oztemel 
and Gursev, 2020). The digitally enabled 
environment revamped the teaching-learning 
pedagogy and improved knowledge acquisition 
speed (Singh and Alshammari, 2021). Digitalization 
has many advantages for the workforce, e.g., 
reducing time, increasing the quality of work, 
minimizing costs, improving collaboration and 
communication, improving customer relationships, 
enhancing safety, improving image, improving 
sustainability, and minimizing waste (Oesterreich 
and Teuteberg, 2016). 

The aspects of Industry 4.0 are more concerned 
with the linkage of IoT and Cyber-physical systems 
(CPSs) with autonomous Machine-to-Machine 
(M2M) interaction performing sensory processes 
with real-time data without human interaction (Kraft 
and Mosbach, 2010; Chen and Lien, 2014; Zhou et al., 
2017; Sikorski et al., 2017; Amodu and Othman, 
2018; Schiele and Torn, 2020). Industry 4.0 
transition directly relates to the workforce, as the 
workforce plays a significant role in getting a 
competitive advantage and managing the 
organization over time (Lin and Huang, 2021). 
Industry 4.0 is concerned with shaping its workforce 
by acquiring digital technology (Evans, 2019) and 
dealing with workforce development challenges in 
organizations (Ozkan-Ozen and Kazancoglu, 2022). 
Industry 4.0 revolution has changed the future 
workforce perspectives for organizations, becoming 
more creative, coordinated, and strategic (Flores et 
al., 2020). Da Silva et al. (2020) reported barriers to 
Industry 4.0 that the organization needs to deploy at 
their workplace, such as infrastructure, financial 
resources, talented workforce, and managerial and 
technological integration.  

Industry 4.0 revolution is expected to provide 
social benefits by providing attractive salaries and 
wages to the existing workforce (Müller, 2019). 
Establishing integration between men and machines 
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and utilizing full human capabilities with the 
Industry 4.0 program is challenging and critical for 
the success of companies and their workforce (Kong 
et al., 2019; Obermayer et al., 2022). Having synergy 
between Industry 4.0 and manufacturing 
sustainability, companies need to be attentive to 
economic integration, considering environmental 
issues to ensure the successful implementation of 
strategies (Acioli et al., 2021).  

Industry 5.0 incorporates modern society's 
sustainable and resilient vision with a human-centric 
approach (Adel, 2022). It incorporates corporate 
social responsibility (CSR) initiatives in the 
corporations leading to the sustainable development 
of society (Savaget et al., 2019; Wang et al., 2016). To 
prepare the resources and infrastructure for the 
introduction of new technologies, the humans who 
design and oversee production processes require 
assistance in knowledge transformation from the 
virtual to the real world and vice versa in 
subsequent levels in areas related to technological 
adaption for people (Zizic et al., 2022). In addition, 
Industry 5.0 recognizes a human-centric society with 
economic value and goals of the corporations 
(Potočan et al., 2020). The goal achievement 
depends upon infrastructural robustness, technical 
knowledge and skills of society, stakeholders' 
readiness, and the technological environment of the 
country (Nakanishi, 2019).  

Kong et al. (2019) proposed a human-centric 
empowering digital approach to work on real-time 
interaction between men and machines to transform 
the industrial workforce and the production system. 
Demir et al. (2019) discussed human-robot 
interaction and highlighted the collaboration 
problem in organizations. The workforce employed 
in Industry 4.0 setups has to collaborate with 
machines and perform a fixed number of tasks in 
given hours, as the work was performed by humans 
only until the technology does not replace humans 
altogether. Rutherford and Frangi (2020) underlined 
a framework to understand the relationship between 
High-Performance Work Systems (HPWS) and 
workforce employment with Industry 4.0. Paschek et 
al. (2019) emphasized the unacknowledged 
assumptions regarding entrepreneurship and 
transformation in the context of Industry 4.0 while 
also discussing the emerging concept of Industry 5.0. 
Building on this, Maddikunta et al. (2022) provided 
further insights into Industry 5.0 initiatives and their 
practical applications. Additionally, Simion et al. 
(2021) offered a comprehensive analysis of Industry 
4.0 and 5.0, considering social, economic, political, 
ecological, and technical perspectives. 

To transform Saudi society towards a sustainable, 
human-centric, and resilient economy, the 
government has initiated industrialization through 
industry initiatives. The industrial structure 
emphasizing Industry 4.0 earlier emphasizes a 
human-centric approach by implementing Industry 
5.0 along with Industry 4.0 initiatives in the country 
(Madsen and Slåtten, 2023; Zengin et al., 2021). 
Saudi government initiatives toward digitalization 

aimed to enhance social skills and expertise in the 
form of human capital to support digitalization. 
Saudi Vision 2030 includes taking the economy 
toward non-oil revenue generation by inserting 
innovative technology with human-machine 
interaction and optimizing industrial processes 
through digital transformation. The government of 
Saudi Arabia introduced the “Saudi Digital Authority 
(SDA)” and higher education programs in the 
country to train the local workforce using 
educational technology (Singh and Alodaynan, 2023; 
Singh and Alwaqaa, 2023). In addition, the digital 
program of the Saudi government supports robust 
ICT infrastructure in the country by providing “Saudi 
Industrial Development Fund (SIDF) and “Saudi 
Resource Development Fund” which have added 
value to the existing industrial infrastructure of the 
country. 

The preliminary literature review emphasizes the 
past studies on technology and innovation in 
association with Industry 4.0 and 5.0. Secondly, the 
literature review emphasized Saudi 
industrialization, concentrating on Industry 4.0 and 
5.0. industrial revolution initiatives. Finally, the 
study considered the literature from many studies, 
including scientific papers, industry reports, news 
articles, and published government reports, in 
deciding the research problem and objectives. 

3. Theoretical perspective 

The researchers applied the Technology 
Acceptance Model (TAM) given by Davis (1989) to 
implement Industry initiatives in the Kingdom of 
Saudi Arabia. The study emphasizes the perceived 
usefulness for the industry and economy and the 
perceived ease of use for the KSA workforce (Davis, 
1989). Under this model, usefulness is stated as how 
long it will take to enhance users’ performance for 
the technology. Further, the perceived ease of use is 
stated as how much the user’s efforts require the use 
of technology effectively (Davis, 1989). Innovation 
adoption theory emphasizes technology innovation 
as a societal phenomenon stated and influenced by 
Immediate events/issues or factors (Rogers, 2003). 
Bagozzi (2007), in a further study, stated that the 
theory of technology acceptance provided us with 
avenues to adopt the TAM and its understanding of 
the use of the model in the application of 
technologies. The study related the TAM as an 
intention to use Industry 4.0 and 5.0 technology for 
the local workforce of KSA. It changed their behavior 
regarding their learning of the technology to become 
experts after perceiving its importance and ease of 
learning in determining the applicability of the 
technology for the Kingdom (Singh and Alshammari, 
2023). The study also applied the theory of planned 
behavior (TBP) (Ajzen, 1985), which is stated as the 
theory of reasoned action (TRA) (Ajzen and Fishbein, 
1980) to predict people’s behavior to engage in a 
specific behavior at specific need and their linkage 
(Venkatesh et al., 2003). The objectives of this 
research are as follows:  
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1. To find out the workforce development challenges 
that KSA’s entrepreneurs and industry 
practitioners face in the digital age. 

2. To find out how far the industry benefits help 
build automatic machine and man collaboration. 

3. To find out how far the industry initiatives help 
transform KSA’s local workforce into global talent. 

4. Research design methodology 

The study aims to find out the workforce 
development challenges for entrepreneurs and 
industry practitioners and the benefits of Industry 
4.0 and 5.0 with automatic man-machine 
collaboration to transform KSA’s local workforce 
into global talent (Fig. 1). The study primarily 
reviews the literature on workforce challenges of 
Industry and the existing workforce development 
scenario in Saudi Arabia to find the gap in the 
current literature. Secondly, the researchers 
designed an interview discussion schedule based on 
the existing literature. Thirdly, the researchers 
communicated the interview schedule with three 
experts, two from Industry and one from academia. 
After that, the researchers finalized the interview 
schedule incorporating the experts' 
recommendations. Fourth, the researchers 
considered the final version of the interview 
schedule to conduct the interviews individually, 
following the availability of the time of the expert(s). 
Fifthly, the researchers collected the interview data 
from experts in industry and academia and analyzed 
it using NVivo qualitative software. Sixthly, the study 
examined and presented the results of the interview 
data through qualitative data analysis using NVivo 
14 software and incorporated it in the discussion of 
the results. Finally, the study presented the research 
conclusions, limitations, and implications for 
entrepreneurs, industries, researchers, Saudi Arabia, 
and the rest of the world. 

The steps in the research method include the data 
collection and transcription of interview data into an 
MS Word text file. The text files were uploaded to 
NVivo 14 software for coding, and themes and 
subthemes were created. The themes/ subthemes 
were interpreted through text mining/world cloud 
to determine the research outcome. 

The research consists of the interviewee's 
responses about their belief in the particular 
technology. The study's strength is that available 
studies related to the present research but lacking in 
the variables for quantitative study (Voss et al., 
2002; Yin, 2009). Therefore, the study adopted the 
interview method to collect the study data and 
capture the complete picture of the research. On the 
other hand, the study did not adopt a quantitative 
survey method due to the nature of the research, and 
it would be unjustifiable for the research to capture 
the complete picture of the respective study when 
the variables for the study were unknown. 

The study uses data triangulation to reduce the 
study biases  and ensure the validity and reliability of 
data (Natow, 2020). It consists of literature reviews, 

experts’ opinions, and interviewees’ data. The study 
collected the data at different intervals from varying 
sources, such as managers, leaders, educationists, 
executives, and representatives of respective 
government/private companies (Collis and Hussey, 
2014). The interview data was collected to build the 
theory and concepts concerning Industry 4.0 and 5.0. 
The study modified the formulation statement and 
research obligation.  

The study uses purposive sampling to choose the 
interviewees from industries and academia from 
different locations in Saudi Arabia with adequate 
knowledge, experience, and expertise in Industry 4.0 
and 5.0. 

4.1. Data collection 

The researchers contacted 26 interviewees 
suitable for interviews about a research problem and 
finally conducted 18 interviews with managers, 
executives, academicians, and representatives of 
various companies in different locations in Saudi 
Arabia. The total time to contact and conduct first 
and second-round interviews was five months. Out 
of eight interviewees, three were denied directly for 
the interview, while five of them did not respond to 
conducting the interview. The data collection was 
performed with the help of a literature review and 
semi-structured interviews. The study conducted the 
interviews in two rounds. The first round of 
interviews was conducted with the help of direct 
questions, while the second round was conducted 
with the help of follow-up questions. The interviews 
were conducted for 30 to 60 minutes, with open-
ended questions providing insight into workforce 
challenges for entrepreneurs and industry 
practitioners, man-machine collaboration, and the 
development of the local workforce to global talent. 
Due to time and distance constraints, most 
interviews were held via mobile phone. 

The interviewer recorded the interview data in 
the MS Word text file. The text was coded into 
themes/sub-themes with the help of NVivo 14 
qualitative software. The interview data was 
classified into main themes and subthemes 
concerning research objectives. The topic and 
subtopics of particular themes/subthemes were 
grouped together using Nvivo14 qualitative software 
to allow the researchers to analyze the quotes to 
interpret and get relevant outcomes (Azungah, 
2018). 

Since the industry phenomenon is new in Saudi 
Arabia, interviewees have different perceptions of it. 
Therefore, before conducting the interviews, the 
interviewers explained the objectives and 
significance of the study to the interviewees. After 45 
days of the interviews, the researchers performed 
the second round of interviews, and the researchers 
contacted the interviewees again for follow-up 
questions concerning previous interview questions. 
The follow-up session mainly featured future 
investigations into the objectives to explain and 
refine the research outcome.  
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4.2. Data analysis 

The study applied the Inductive (exploratory) 
approach to record and analyze the interviewees' 
data in detail (Stebbins, 2001; Creswell and Clark, 
2007; Blackstone, 2018; Casula et al., 2021), 
consisting of themes/subthemes. The respondents' 
interviews were recorded on paper, then converted 
into MS Word text files and uploaded into NVivo 14 
qualitative software. The researchers identified the 
key concepts and coded them as themes/subthemes. 
The researchers interpreted the themes/subthemes 
using text analysis/text mining to get findings and 
conclusions. 

4.3. Validity and reliability 

The study used data source triangulation to apply 
different sources of information for validity and 
reliability (Natow, 2020). First, the study uses a wide 
range of literature on Industry 4.0 and 5.0, 
emphasizing technology, innovation, and Saudi 
industrialization, including scientific papers, 
industry reports, news articles, and published 
government reports, to decide the research problem 

and objectives. Second, the study recorded the 
opinions of the experts from the industry and 
academia who are experts in the Industry revolution 
to ensure that the investigation would cover the 
most significant aspect in this regard. Thirdly, the 
study collected data from varying sources, such as 
managers, executives, and representatives of 
respective government/private companies at 
different intervals about the industry revolutions. In 
addition, the continuous literature review and the 
linkage between the research's purpose and 
objectives maintained the study's validity.  

The study ensured the confidentiality of the 
interviewees’ data and information given orally or in 
writing as a contribution to the study on any topic 
concerning different aspects of corporate or 
economic importance.  

5. Findings of the study 

Table 1 shows interviewees' (INT-1 to INT-18) 
information, including their organization, 
organizational position, type of industry, and relative 
products and services. 

 

Industry 4.0
Computerization

Digitalization

Industry 5.0
Computerization

Digitalization
Humanization

Transformation of the 
Workforce

Local Workforce Development
Entrepreneurial Development

Risk Management
Revenue Generation

Sustainable Economic Growth

 
Perceived usefulness (Adoption of technology) + Perceived ease of use (Education and Training) + Intention to use (Human Development) → Transformation of 

workforce leading to sustainable economic growth and revenue generation 

Fig. 1: Industry 4.0 and 5.0 and transformation of workforce 
 

Table 1: Interviewee’s personal information 
Interviewees Organizational position Organization Type of industry Product and service 

INT-1 Production leader Almarai Manufacturing FMCG 

INT-2 Relationship manager 
Saudi Telecom Company 

(STC) 
Service 

(telecommunication) 
IT service 

INT-3 Secretary Ministry of Interior (MOI) Service Security 

INT-4 Associate professor University of Hail (UOH), KSA 
Education (information 

systems) 
IT education 

INT-5 Associate professor University of Hail (UOH), KSA 
Education (information 

systems) 
IT education 

INT-6 
General commercial 

censorship officer 
Ministry of Commerce Service Consumer service 

INT-7 Production engineer Taldeen - tasnee Manufacturing HDPE pipes 
INT-8 GM of governance Ministry of Interior Service Security 
INT-9 Assistant professor University of Hail (UOH), KSA Education (engineering) Engineers 

INT-10 Assistant professor University of Hail (UOH), KSA Education (engineering) Engineers 

INT-11 Assistant professor University of Hail (UOH), KSA 
Education (Computer 

Science and Engineering) 
IT professionals 

INT-12 Relationship manager Alnima Bank Service Customer service 

INT-13 Operation manager SWCC Manufacturing 
Water solutions 

products 

INT-14 Director 
National center for 

privatization and public 
private partnership (PPP) 

Mix of Industries All type 

INT-15 Relationship manager Nova-Nordisk 
Manufacturing 

(Pharmaceutical) 
Medicines 

INT-16 Sales engineer 
Saudi power procurement 

company (SSPC) 
Manufacturing 

(Power Procurement) 
Solar energy 

INT-17 Businessman (proprietor) Private sector Sales and service Management 

INT-18 Relationship manager Nova-Nordisk 
Manufacturing 

(Pharmaceutical) 
Drugs and medications 
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The study develops three principal themes: 
Theme 1: “Workforce development challenges for 
entrepreneurs and industry practitioners,” Theme 2: 
“Industry 4.0 and 5.0 benefits help in building 
automatic machine and man collaboration,” and 
Theme 3: “Industry 4.0 and 5.0 initiatives in KSA.” 
Every theme consists of subthemes to justify the aim 
of the main themes. The findings of the themes are 
based on the interview data of 18 interviews 
working in different industries. 
 
Theme 1: Workforce development challenges for 
entrepreneurs and industry practitioners  
 
Subthemes 1.1: Workforce challenges in 
implementing Industry 4.0 and 5.0  
 

Subthemes 1.1 consists of the interviewees' main 
statements regarding workforce challenges in 
implementing Industry 4.0 and 5.0. The researchers 
transcribed these statements to give them a 
presentable form (Fig. 2). 

The interviewees' data describes a gap in the 
workforce's technical skills, education system, and 
information security. In addition, a considerable 
amount of investment which is burdensome to the 
industry and especially the SMEs to adopt, a lack of 
skills required to work with advanced 
devices/machines, a lack of strategic knowledge and 
significance about innovative technologies, human 
capital development, lack of legislation, business 
level strategies, the existing business strategy, 
business models in the Kingdom, earning revenue 
without any further challenges of adopting Industry 
4.0 and 5.0 initiatives, train people who will work in 
these industries, traditional education, and human 
resource, handling data, security, huge investment, 
network/IT security, security of Industrial 
automation and manufacturing process, resistance to 
change from workers who are accustomed to 
traditional methods of work and may be hesitant to 
adopt new technologies. Skill development is a 
humongous task, such as training the workforce to 
adopt advanced and cutting-edge technologies and 
inducing behavioral change and resistance to change 
from workers accustomed to traditional work 
methods and hesitant to adopt new technologies. 
The primary concern about the challenge is the 
skilled and knowledgeable workers about emerging 
technologies such as artificial intelligence, robotics, 
and automation. Another challenge is continuous 
training and upskilling to pace with a rapidly moving 
technological landscape (Madsen, 2019; Singh et al., 
2022a; 2022b). 

Furthermore, there may be concerns about job 
displacement due to automation, which can lead to 
social and economic issues if not appropriately 
addressed. Therefore, policymakers and industry 
leaders must develop strategies prioritizing 
reskilling and retraining programs for affected 
workers. While Industry offers significant 
opportunities for growth and innovation in Saudi 

Arabia's economy, addressing these workforce 
challenges will be crucial for the successful 
implementation. 
 
Subthemes 1.2: Industry 4.0 and 5.0, its effect on 
the practitioners/entrepreneurs in managing the 
workforce 
 

Subtheme 1.2 consists of the interviewees' main 
statement regarding the industry and its effect on 
the practitioners/entrepreneurs in managing the 
workforce (Fig. 2). 

The interviewees' results show a problem for 
SMEs and professional human resources, managing 
semi-skilled and unskilled workers, engaging local 
talent vs. global talent, managing waste, coping with 
Industrial Laws and regulations, and managing with 
industry 4.0 and 5.0, production process 
optimization. Entrepreneurs must invest in new 
technologies and hire skilled workers to manage 
these systems effectively. The impediments to 
initiating Industry 4.0 and 5.0 include: 
 
 The high cost of technology adoption. 
 Lack of skilled workers. 
 Resistance from employees who may fear job loss 

or feel uncomfortable with new technologies 
(Müller, 2019). 

 
Overall, practitioners and entrepreneurs in KSA 

need to carefully consider the benefits and 
challenges of Industry when managing their 
workforce and operations. They must be willing to 
invest in new technologies, reskill their workforce, 
and adapt quickly to stay competitive in an 
increasingly digital world (Lin and Huang, 2021). 
 
Subthemes 1.3: Workforce developmental risks in 
implementing Industry 4.0 and 5.0 solution  
 

Subtheme 3 consists of the interviewees' main 
statement regarding workforce developmental risks 
in implementing Industry solutions (Fig. 2). 

The finding of the interviewees shows that the 
main risks associated with workforce development 
in Industry are lack of digital skills with advanced 
technologies, lack of analytical thinking, and 
shortage of skilled workforce (Fig. 2). Workers may 
need to acquire new skills and knowledge to operate 
and maintain the advanced technologies used in 
these solutions. As a result, it could lead to a skills 
gap, where there need to be more workers with the 
necessary expertise to support these technologies. 
However, implementing Industry solutions could 
create new job opportunities and improve 
productivity and efficiency in various industries. 
Organizations must invest in training programs and 
upskilling initiatives for their employees to mitigate 
these risks and ensure a smooth transition toward 
these advanced technologies (Madsen, 2019; Singh 
et al., 2022a). The outcome of the word cloud of 
Theme 1 (Fig. 2: Subtheme 1.1, 1.2, and 1.3) shows 
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that technologies, capital, Industry initiatives, 
knowledgeable and skilled workforce, and training 
and development are the critical workforce 
challenges for Industry (Subtheme 1.1). Secondly, 
the workforce with advanced technological skills to 
fulfill a skilled workforce demand and train them for 
intelligence technologies per the industry standards 

with prevailing completion are the critical significant 
areas for entrepreneurs and industry practitioners 
to cope with Industry 4.0 and 5.0 development 
challenges (Subtheme 1.2). Third, there is risk 
associated with transforming the existing workforce 
into knowledgeable, skilled, active, and developing 
per Industry work environment (Subtheme 1.3). 

 

   
Subtheme 1.1: Workforce challenges Subtheme 1.2: Role of entrepreneurs Subtheme 1.3: Workforce development risks 

Fig. 2: Word cloud of theme 1: Workforce development challenges for entrepreneurs and industry practitioners 
 

Theme 2: Industry 4.0 and 5.0 benefits in building 
automatic human-machine collaboration 
 
Subthemes 2.1: Usability of Machine-to-Machine 
(M2M), Internet-of-thing (IoT), and human-machine 
interaction  
 

Subthemes 2.1 consists of the main statement of 
the interviewees regarding the usability of M2M, IoT, 
and human-machine interaction (Fig. 3). 

The finding of the interviewees shows that IoT 
will help businesses using M2M be safer and faster, 
with safety and security, reduced cost, enhanced 
productivity, and real-time outcome, teaching 
simulation courses, better for security and privacy 
issues, seamless human-machine interactions, with 
innovative, intelligent, coordinated, integrated 
cyber-physical industrial production processes, 
controlling the process, increase productivity, enable 
lean manufacturing through on-premise (Ejsmont et 
al., 2020; Ooi et al., 2023), cloud, or hybrid solutions, 
and it is beneficial for the society. 

M2M devices are more secure than personal 
devices, such as mobile and telephone, and are used 
mainly for transportation, health services, energy, 
and many more, exchanging a large amount of 
information. Usability testing needs not be applied to 
human interactions alone. M2M communications in 
IoT are routine and challenging because of the 
frequent need for an interface. It helps to develop 
and faster use of machines and technology with 
human interaction. Some enterprises have already 
adopted IoT solutions in the Kingdom related to 
industries such as education, energy environment, 
manufacturing, smart-city projects, and healthcare; 
these have already succeeded and have realized 
improved asset management, safety and security, 
reduced cost, improved production with the real-
time outcome following the vision 2030 of Saudi 
Arabia. 
 
Subthemes 2.2: Industry 4.0 and 5.0 initiative, 
revenue generation and economic growth  
 

Subthemes 2.2 consists of the main statement of 
the interviewees regarding Industry 4.0 and 5.0 
initiatives, revenue generation, and economic 
growth (Fig. 3). The findings of the interviewees 
show that industry initiatives can help establish 
companies, employees, and government. It will 
enhance industrial production, employees' 
knowledge and skills, suppliers through the supply 
chain, and customers through improved services by 
linking the devices throughout the globe, resulting in 
a sustainable economy and revenue generation. It 
brings new and global investors to work in KSA and 
opens new jobs, which might result in a strong 
economy. Moreover, these technologies have opened 
up new business opportunities to expand their 
operations globally. Saving resources and generating 
revenues will lead to GDP growth. It shifts individual 
technologies to organized and innovative ones, 
generating KSA growth and revenue. These 
technological advancements have revolutionized the 
manufacturing industry by introducing automation, 
AI, and IoT (Khalifa et al., 2021). These technologies 
have resulted in greater efficiency, lower costs, and 
enhanced productivity in manufacturing processes. 
The initiatives associated with these technologies 
lead to improved patient care, better supply chain 
management, and more efficient transportation 
systems. Industry plays a vital role in a country's 
economic growth by fostering innovation, boosting 
productivity, creating new job opportunities, and 
raising the living standards of its citizens.  

The results from the word cloud for Theme 2, 
which includes Subthemes 2.1 and 2.2, indicate that 
machine-to-machine communication, human-
machine interaction, integrative technologies, 
communication and networking, and the Internet of 
Things are key elements in developing human-
machine interactions (Subtheme 2.1). Furthermore, 
innovative and advanced digital technologies, 
manufacturers' competitive strategies, and 
successful employment practices are identified as 
crucial factors for Industry 4.0 and 5.0 in generating 
revenue. These elements are beneficial for the 
economic growth of the country (Subtheme 2.2). 
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Subtheme 2.1: Usability of M2M/Human-machine Subtheme 2.2: Revenue generation and economic growth 

Fig. 3: Theme 2: Industry 4.0 and 5.0 benefits in building automatic human-machine collaboration 
 

Theme 3: Industry 4.0 and 5.0 initiatives in KSA 
 
Subthemes 3.1: Industry 5.0 vs. Industry 4.0 
initiatives in terms of Importance 
 

Subthemes 3.1 consists of the interviewees' main 
statement regarding the importance of Industry 4.0 
initiatives vs. Industry 5.0 initiatives (Fig. 4). 

The finding of the interviewees' statements 
shows that Industry are needed in the Saudi market 
and has a favorable impact on the present industry. 
Companies should consider adopting Industry 5.0 
initiatives as they focus on integrating human skills 
with cutting-edge technologies. Industry 4.0 
revolution is concerned with the effectiveness of 
automation with less human involvement, while 
Industry 5.0 emphasizes human involvement with 
machines; the later revolution is much more 
important than the previous one. Both approaches 
emphasized innovative technologies such as IoT, 
Intelligent systems, smart connectivity, and smart 
management information systems. The interaction of 
machines with men will be better for industry and 
the economy for economic growth and sustainable 
development. Industry 5.0 is an improved version of 
Industry 4.0. The conception is that Industry 4.0 has 
reduced human requirements by introducing 
intelligent technologies to businesses. The industry 
is similar but different somehow. Industry 5.0 
refined the 4.0 revolution by incorporating humans 
with productive technology and allowing them to 
work with machines effectively and efficiently. 
 
Subthemes 3.2: What makes Industry 5.0 different 
from Industry 4.0, the preceding industrial 
revolution? 
 

Subthemes 3.2 consists of the main statement of 
the interviewees regarding what makes Industry 5.0 
different from Industry 4.0, the preceding industrial 
revolution (Fig. 4). The finding of the interviewees' 
statements shows that the Industry 5.0 revolution 
seeks a more balanced operational approach to the 
execution of tasks with intelligent systems and 
human minds than Industry 4.0. Compared to 
Industry 4.0, Industry 5.0's objective is social 
empowerment and sustainable economic 
development by creating jobs and ensuring that 
these automated technologies will result in 
enhanced production. Industry 5.0 has a more 
human-centric collaborative approach than Industry 

4.0, leading to more digitalization and minimum 
human interaction (Kong et al., 2019). Industry 4.0 
focuses on the connectivity of the IoT and physical 
systems. Industry 5.0 builds on the framework of 
Industry 4.0, promoting machine-to-machine (M2M) 
and human-machine collaboration. It integrates 
workforce talent with robotics to develop innovative 
solutions addressing economic demands for the 
upcoming decade. Industry 5.0 not only retains all 
the advantages of Industry 4.0 but also introduces 
new benefits. While these industrial developments 
may transform the local workforce and the future of 
work in Saudi Arabia, they also present significant 
opportunities for growth and innovation. 
 
Subthemes 3.3: Transforming the Saudi workforce 
to global talent leading to economic growth  
 

Subthemes 3.3 consists of the interviewees' main 
statement regarding transforming the Saudi 
workforce into global talent, leading to economic 
growth (Fig. 4). 

In response to rapid digital transformation, the 
Saudi Arabian government has introduced numerous 
digital platforms to advance the country's industry 
and economy. Through the adoption of these 
technologies, Saudi companies are able to automate 
repetitive tasks and streamline operations, thereby 
allowing employees to focus on creativity and 
innovation. The advent of Industry 5.0 has enhanced 
human lives, providing greater safety and security 
and facilitating the transfer of technological know-
how with improved productivity compared to 
Industry 4.0. These initiatives have spurred the 
creation of new industries, companies, and jobs, 
contributing to social and economic empowerment. 
The traditional workforce is evolving to acquire 
global competencies, facilitated by technologies such 
as robotics, autonomous transport, mobile internet, 
and cloud technology, which enhance human 
interactions. These transformations are developing 
the necessary technologies and associated human 
capital. Under Saudi Arabia's "National 
Transformation Policy Program 2030," human 
capital is being utilized across various sectors, 
including manufacturing, healthcare, and 
information technology, driving economic growth. 
Consequently, these industry initiatives hold the 
potential to transform the Saudi workforce into a 
global talent pool, promoting economic expansion in 
the Kingdom. 
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Subtheme 3.1: Industry 4.0 vs. Industry 5.0 initiatives Subtheme 3.2:  Industry 4.0 vs. Industry 5.0 Subtheme 3.3: Workforce transformation 

Fig. 4: Word cloud of theme 3: Industry 4.0 and 5.0 initiatives in KSA 
 

The outcome of the word cloud of Theme 1 (Fig. 
4: Subtheme 3.1, 3.2, and 3.3) shows technologies, 
digitalization, man-machine interaction, and 
organization of industry (workforce, collaboration, 
and competition) are the main initiatives of Industry 
5.0 with Industry 4.0 initiates in terms of importance 
(Subtheme 3.1). Secondly, the word cloud shows that 
technologies, innovation, development (changing), 
workforce/employee involvement and advancement, 
and their interaction/ collaboration with 
digitalization leading to sustainable and societal 
advancement are significant benefits of Industry 5.0 
over Industry 4.0 (Subtheme 3.2). Thirdly, 
technological advancement, digital innovation and 
development (changing), social innovation and 
empowerment, and workforce development are the 
main factors that will help transform the Saudi 
workforce into global talent, leading to economic 
growth (Subtheme 3.3). 

6. Discussion  

The study findings explore that the 
transformation of Saudi talent from local to global is 
primarily concerned with a skilled and 
knowledgeable workforce equipped with emerging 
technologies such as artificial intelligence, robotics, 
IoT, data analytics, and automation (Ustundag and 
Cevikcan, 2017; Wang, 2022). Another challenge is 
continuous training and upskilling to keep up with 
the rapidly evolving technological landscape 
(Madsen, 2019; Singh et al., 2022b). For example, 
Interviewee 3 replied on workforce challenges: 
"How do you train people who will work in such an 
industry? High-skilled operators must familiarize 
Engineers with more sophisticated machines and 
processes." 

Industry 4.0 emphasizes the significance of 
automated machines, and Industrial Revolution 5.0 
emphasizes the significance of humans with 
machines. Both revolutions emphasize the 
importance of advanced technologies with 
automated devices. Industry 5.0 is the refinement of 
Industry 4.0, which made people user-friendly and 
allowed them to work with machines effectively (Xu 
et al., 2021). The human-centric revolution will be 
better for the industry and economy as it integrates 
human skills with advanced technologies (Kong et 
al., 2019), resulting in effective production processes 
leading to competitive advantage and sustainable 
economic development (Lin and Huang, 2021). 
Industry 5.0 made workers' lives safer and more 

comfortable with increased productivity compared 
with Industry 4.0. Industry 5.0 is more concerned 
with automation with a human-centric approach and 
societal orientation than Industry 4.0, leading to 
more digitalization and minimum human interaction 
(Kong et al., 2019). The aspects of Industry 4.0 are 
more concerned with the connectivity of IoT and 
Cyber-physical systems (CPSs) with autonomous 
M2M communication (Kraft and Mosbach, 2010; 
Chen and Lien, 2014; Zhou et al., 2017; Sikorski et al., 
2017; Amodu and Othman, 2018; Schiele and Torn, 
2020). The theme of Industry 5.0 aligns with the 
Industry 4.0 platform, leading to M2M and human-
machine collaboration, which has the concept of a 
human-centric, sustainable, and resilient aspect of 
the Industrial Revolution (Adel, 2022). When asked 
about the usability of M2M, IoT, and human-machine 
interaction, interviewee 3 replied, "Of course, it will 
help businesses; using M2M is safer and faster." 

The introduction of industrial advancements has 
created an environment that fosters the 
development of new ideas, leading to significant 
improvements in technology and business methods. 
As described by the eighth interviewee, "Industry 
4.0, also known as Industrial IoT, introduces new 
ways for humans and machines to interact 
seamlessly. These systems involve smart, 
interconnected cyber-physical production systems 
that manage the flow of industrial processes." 
Furthermore, Industry 5.0 has improved workers' 
lives by providing technologies that facilitate human 
interaction, thereby enhancing productivity and 
competitiveness (Kong et al., 2019; Lin and Huang, 
2021). Industry initiatives transformed the 
traditional workforce into a technically skilled 
workforce, leading to a global presence. In addition, 
integrating advanced technologies such as IoT, AI, 
and robotics in industries increases efficiency and 
productivity, leading to economic and social 
empowerment. 

Entrepreneurs/practitioners implementing 
Industry 4.0 and 5.0 need the high cost of 
technology, the scare of a skilled workforce, and 
employees' resistance to adopting the technology. In 
addition, it speeds up the supply chain, minimizes 
waste, manages the budget, optimizes operations, 
reskills the existing workforce, aligns with the pace 
of change, and controls these systems effectively. 
Furthermore, there may be concerns about job 
displacement due to automation (Müller, 2019), 
which can lead to social and economic issues if not 
appropriately addressed. The development risks are 
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to train/or acquire the workforce with new skills 
and knowledge to work in Industry; otherwise, it 
could result in a skill gap with the required expertise 
to work on these technologies in the rapid industrial 
environment. Interviewee-18 told us, "Barriers to 
implementing Industry include the high cost of 
technology adoption, lack of skilled workers, and 
resistance from employees who may fear job loss or 
feel uncomfortable with new technologies." 

The industrial sector greatly influences the 
workforce and employment in Saudi Arabia. It 
creates new job opportunities in fields such as data 
analysis, cybersecurity, and robotics. As these 
technologies grow in Saudi Arabia, there is a high 
demand for skilled workers in these areas. Industry 
initiatives have benefited companies, employees, and 
stakeholders by linking them to a global digital 
network, which enhances their revenue 
opportunities. These initiatives have also enabled 
businesses to expand internationally and have led to 
job creation. Technological advancements have 
transformed manufacturing through the 
introduction of automation, artificial intelligence, 
and the IoT (Khalifa et al., 2021). According to 
Interviewee 6, "This transition from individual to 
organized and innovative technologies has spurred 
growth and revenue generation in Saudi Arabia." 

7. Conclusion 

The industry environment is crucial for a 
country's economic growth as it promotes 
innovation, enhances productivity, creates new job 
opportunities, and improves citizens' living 
standards. Industry 4.0 is an innovative technology 
with a real-time production system, and it can 
enhance production capacity, leading to sustainable 
economic development. Industry 4.0-driven benefits 
to the industries are automation, real-time data, 
improved visibility, increased production, and 
competitive advantage (Lin and Huang, 2021). while 
Industry 5.0 is concerned with personalizing 
products and their relation with workers to increase 
productivity and human value through man-machine 
collaboration (Xu et al., 2021). It enhances workers' 
lifestyles and healthcare systems with real-time data. 
(Alhamad and Singh, 2022). The industry will 
improve its existing industry with new mechanics 
and technology. In addition, it will increase 
workability by adopting new technology. Therefore, 
industry significantly impacts the local workforce 
and the future of work in KSA. 

Rapid technological advancements in industries 
require continuous workforce training and 
development to meet the technological market 
demand, leading to sustainable economic 
development (Madsen, 2019; Singh et al., 2022a; 
2022b). With the increasing adoption of automation, 
artificial intelligence, and other advanced 
technologies in KSA, many jobs humans previously 
performed may need to be updated or require new 
skills. Job losses in specific sectors may be short-
term as companies adopt more automated processes 

(Müller, 2019). However, in a long time, these 
changes will result in increased and efficient 
production, providing more jobs for people in digital 
technologies, like programmers, data 
scientists/analysts, artificial intelligence, and 
robotics (Khalifa et al., 2021). The study's findings 
also indicate that if not managed properly, it may 
result in the polarization of jobs, resulting in skill 
and income gaps. As these technologies become 
more prevalent in KSA, the demand for a workforce 
with specialized skills in these areas is high (Wang, 
2022). To prepare for this shift in the workforce, 
individuals need to invest in education and training 
programs that will equip them with the technical 
know-how required for the present digital 
environment (Madsen, 2019; Singh et al., 2022b). 
The dynamic demands of the global business 
environment play a crucial role in comprehending 
the advanced methodologies and business curricula 
across the globe (Tapanjeh and Singh, 2015). 
Industry increases productivity, energy efficiency, 
and sustainability, and the need to update the 
present education system and invest in training and 
learning accordingly (Alam et al., 2022; Singh et al., 
2022a).  

The study shows that a skilled workforce, 
technical advancement, innovation and creativity, 
and digital transformation have precipitated 
technological unemployment and job polarization at 
some level (Müller, 2019). To achieve this 
transformation, Saudi Arabia must invest in 
education and training programs that equip its 
citizens with the necessary skills to thrive in an 
Industry 4.0/5.0 environment. It consists of technical 
skills with soft skills, collaboration, and problem-
solving. Furthermore, businesses must embrace a 
culture of innovation and experimentation, 
encouraging employees to take risks and try new 
approaches. As a result, it will create an environment 
where new ideas can flourish and lead to 
breakthroughs in technology and business practices.  

7.1. Limitations and study implications 

The interviewees who participated in the study 
were male respondents only. The researchers sent 
the interview requests to female executives but did 
not receive favorable responses. Some of the 
interviewees were very curious about their 
interview. At the same time, some of them attended 
the discussion with their busy schedule within the 
time limit. In addition, the study's outcomes 
delineate the expertise, knowledge, and experience 
they shared with the researchers. 

The study contributes to theory and industry 
practices by presenting a framework for initiating 
change in the local Saudi workforce to global talent 
with Industry standards. It will help to integrate the 
existing human resource practices and provide a 
pathway to managing workforce challenges in the 
digital age, leading to Saudi Vision 2030. Designing a 
new system per Industry 4.0 and 5.0 and 
restructuring human resource practices and existing 
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workforce challenges in the Kingdom will bridge the 
skill gap and attract the local workforce talent to 
acquire the required skills and competencies to cope 
with global talent. In addition, the study will be used 
to cope with the structural challenge of proposed 
industry practices. The study will help identify what 
skills are required to be developed to balance men 
and machines. Also, it will help enhance production 
efficiency in the Kingdom with upcoming 
technological advancements worldwide. The study 
has further scope to include some women executives 
to extend the further scope. 

Funding 

The research entitled "Transforming KSA's Local 
Workforce to Global Talent: An Initiative from 
Industry 4.0 and 5.0 Leading to Vision 2030" is the 
University of Hail, Saudi Arabia-approved project 
(GR-22080). We thank the University's "Deanship of 
Scientific Research" unit. 

Compliance with ethical standards 

Conflict of interest 

The author(s) declared no potential conflicts of 
interest with respect to the research, authorship, 
and/or publication of this article. 

References  

Acioli C, Scavarda A, and Reis A (2021). Applying Industry 4.0 
technologies in the COVID–19 sustainable chains. 
International Journal of Productivity and Performance 
Management, 70(5): 988-1016.  
https://doi.org/10.1108/IJPPM-03-2020-0137 

Adel A (2022). Future of industry 5.0 in society: Human-centric 
solutions, challenges and prospective research areas. Journal 
of Cloud Computing, 11: 40.  
https://doi.org/10.1186/s13677-022-00314-5 
PMid:36101900 PMCid:PMC9454409 

Ajzen I (1985). From intentions to actions: A theory of planned 
behavior. In: Kuhl J and Beckmann J (Eds.), Action control: 
From cognition to behavior: 11-39. Springer, Berlin, Germany. 
https://doi.org/10.1007/978-3-642-69746-3_2 

Ajzen I and Fishbein M (1980). Understanding attitudes and 
predicting social behavior. Prentice-Hall, Englewood Cliffs, 
USA. 

Alam F, Singh HP, and Singh A (2022). Economic growth in Saudi 
Arabia through sectoral reallocation of government 
expenditures. SAGE Open, 12(4): 1-13.  
https://doi.org/10.1177/21582440221127158 

Alhamad I and Singh HP (2022). Digital technologies and 
information translucence in healthcare management: An 
institutional theory perspective for adopting electronic 
incidence reporting systems. Revista Amazonia Investiga, 
11(57): 30-38. https://doi.org/10.34069/AI/2022.57.09.3 

Amodu OA and Othman M (2018). Machine-to-machine 
communication: An overview of opportunities. Computer 
Networks, 145: 255-276.  
https://doi.org/10.1016/j.comnet.2018.09.001 

Aslam F, Aimin W, Li M, and Ur Rehman K (2020). Innovation in 
the era of IoT and industry 5.0: Absolute innovation 
management (AIM) framework. Information, 11(2): 124.  
https://doi.org/10.3390/info11020124 

Azungah T (2018). Qualitative research: Deductive and inductive 
approaches to data analysis. Qualitative Research Journal, 
18(4): 383-400. https://doi.org/10.1108/QRJ-D-18-00035 

Bagozzi RP (2007). The legacy of the technology acceptance model 
and a proposal for a paradigm shift. Journal of the Association 
for Information Systems, 8(4): 244-254.  
https://doi.org/10.17705/1jais.00122 

Blackstone A (2018). Principles of sociological inquiry: Qualitative 
and quantitative methods. Saylor Academy Open Textbooks, 
Washington, USA. 

Casula M, Rangarajan N, and Shields P (2021). The potential of 
working hypotheses for deductive exploratory research. 
Quality and Quantity, 55(5): 1703-1725.  
https://doi.org/10.1007/s11135-020-01072-9 
PMid:33311812 PMCid:PMC7722257 

Chen KC and Lien SY (2014). Machine-to-machine 
communications: Technologies and challenges. Ad Hoc 
Networks, 18: 3-23.  
https://doi.org/10.1016/j.adhoc.2013.03.007 

Collis J and Hussey R (2014). Collecting qualitative data. In: Collis J 
and Hussey R (Eds.), Business research: A practical guide for 
undergraduate and postgraduate students: 129-152. 4th 
Edition, Palgrave Macmillan, London, UK.  
https://doi.org/10.1007/978-1-137-03748-0_7 

Creswell JW and Clark VLP (2007). Designing and conducting 
mixed methods research. SAGE Publications, Thousand Oaks, 
USA. 

Da Silva VL, Kovaleski JL, Pagani RN, Silva JDM, and Corsi A 
(2020). Implementation of industry 4.0 concept in companies: 
Empirical evidences. International Journal of Computer 
Integrated Manufacturing, 33(4): 325-342.  
https://doi.org/10.1080/0951192X.2019.1699258 

Davis FD (1989). Perceived usefulness, perceived ease of use, and 
user acceptance of information technology. MIS Quarterly, 
13(3): 319-340. https://doi.org/10.2307/249008 

Demir KA, Döven G, and Sezen B (2019). Industry 5.0 and human-
robot co-working. Procedia Computer Science, 158: 688-695. 
https://doi.org/10.1016/j.procs.2019.09.104 

Dhamija P and Bag S (2020). Role of artificial intelligence in 
operations environment: A review and bibliometric analysis. 
The TQM Journal, 32(4): 869-896.  
https://doi.org/10.1108/TQM-10-2019-0243 

Ejsmont K, Gladysz B, Corti D, Castaño F, Mohammed WM, and 
Martinez Lastra JL (2020). Towards ‘lean industry 4.0’–
Current trends and future perspectives. Cogent Business and 
Management, 7(1): 1781995.  
https://doi.org/10.1080/23311975.2020.1781995 

Evans P (2019). Making an HRD domain: Identity work in an 
online professional community. Human Resource 
Development International, 22(2): 116-139.  
https://doi.org/10.1080/13678868.2018.1564514 

Flores E, Xu X, and Lu Y (2020). Human capital 4.0: A workforce 
competence typology for Industry 4.0. Journal of 
Manufacturing Technology Management, 31(4): 687-703.  
https://doi.org/10.1108/JMTM-08-2019-0309 

Frank AG, Dalenogare LS, and Ayala NF (2019). Industry 4.0 
technologies: Implementation patterns in manufacturing 
companies. International Journal of Production Economics, 
210: 15-26. https://doi.org/10.1016/j.ijpe.2019.01.004 

Khalifa N, Abd Elghany M, and Abd Elghany M (2021). Exploratory 
research on digitalization transformation practices within 
supply chain management context in developing countries 
specifically Egypt in the MENA region. Cogent Business and 
Management, 8(1): 1965459.  
https://doi.org/10.1080/23311975.2021.1965459  

Kong XT, Luo H, Huang GQ, and Yang X (2019). Industrial 
wearable system: The human-centric empowering technology 

https://doi.org/10.1108/IJPPM-03-2020-0137
https://doi.org/10.1186/s13677-022-00314-5
https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1177/21582440221127158
https://doi.org/10.34069/AI/2022.57.09.3
https://doi.org/10.1016/j.comnet.2018.09.001
https://doi.org/10.3390/info11020124
https://doi.org/10.1108/QRJ-D-18-00035
https://doi.org/10.17705/1jais.00122
https://doi.org/10.1007/s11135-020-01072-9
https://doi.org/10.1016/j.adhoc.2013.03.007
https://doi.org/10.1007/978-1-137-03748-0_7
https://doi.org/10.1080/0951192X.2019.1699258
https://doi.org/10.2307/249008
https://doi.org/10.1016/j.procs.2019.09.104
https://doi.org/10.1108/TQM-10-2019-0243
https://doi.org/10.1080/23311975.2020.1781995
https://doi.org/10.1080/13678868.2018.1564514
https://doi.org/10.1108/JMTM-08-2019-0309
https://doi.org/10.1016/j.ijpe.2019.01.004
https://doi.org/10.1080/23311975.2021.1965459


Ajay Singh, Naif Alhabbas/International Journal of Advanced and Applied Sciences, 11(2) 2024, Pages: 94-106 

105 
 

in Industry 4.0. Journal of Intelligent Manufacturing, 30: 2853-
2869. https://doi.org/10.1007/s10845-018-1416-9 

Kraft M and Mosbach S (2010). The future of computational 
modelling in reaction engineering. Philosophical Transactions 
of the Royal Society A: Mathematical, Physical and 
Engineering Sciences, 368(1924): 3633-3644.  
https://doi.org/10.1098/rsta.2010.0124 PMid:20603373 

Leticia BTE and García-Reyes H (2021). Are your workers ready to 
embrace Industry 4.0? Industrial Management, 63(5): 12-17. 

Lin CY and Huang CK (2021). Employee turnover intentions and 
job performance from a planned change: The effects of an 
organizational learning culture and job satisfaction. 
International Journal of Manpower, 42(3): 409-423.  
https://doi.org/10.1108/IJM-08-2018-0281 

Maddikunta PKR, Pham QV, Prabadevi B, Deepa N, Dev K, 
Gadekallu TR, and Liyanage M (2022). Industry 5.0: A survey 
on enabling technologies and potential applications. Journal of 
Industrial Information Integration, 26: 100257.  
https://doi.org/10.1016/j.jii.2021.100257 

Madsen DØ (2019). The emergence and rise of Industry 4.0 
viewed through the lens of management fashion theory. 
Administrative Sciences, 9(3): 71.  
https://doi.org/10.3390/admsci9030071 

Madsen DØ and Slåtten K (2023). Comparing the evolutionary 
trajectories of industry 4.0 and 5.0: A management fashion 
perspective. Applied System Innovation, 6(2): 48.  
https://doi.org/10.3390/asi6020048 

Müller JM (2019). Assessing the barriers to Industry 4.0 
implementation from a workers’ perspective. IFAC-
PapersOnLine, 52(13): 2189-2194.  
https://doi.org/10.1016/j.ifacol.2019.11.530 

Nakanishi H (2019). Modern society has reached its limits – 
“Society 5.0” will liberate us. World Economic Forum, Davos, 
Switzerland.  

Natow RS (2020). The use of triangulation in qualitative studies 
employing elite interviews. Qualitative Research, 20(2): 160-
173. https://doi.org/10.1177/1468794119830077 

Obermayer N, Csizmadia T, and Hargitai DM (2022). Influence of 
Industry 4.0 technologies on corporate operation and 
performance management from human aspects. Meditari 
Accountancy Research, 30(4): 1027-1049.  
https://doi.org/10.1108/MEDAR-02-2021-1214 

Oesterreich TD and Teuteberg F (2016). Understanding the 
implications of digitisation and automation in the context of 
Industry 4.0: A triangulation approach and elements of a 
research agenda for the construction industry. Computers in 
Industry, 83: 121-139.  
https://doi.org/10.1016/j.compind.2016.09.006 

Ooi YH, Ng TC, and Cheong WC (2023). Implementing Industry 4.0 
and lean practices for business performance in 
manufacturing: Case of Malaysia. International Journal of 
Advanced and Applied Sciences, 10(3): 143–156. 
https://doi.org/10.21833/ijaas.2023.03.019 

Ozkan-Ozen YD and Kazancoglu Y (2022). Analysing workforce 
development challenges in the Industry 4.0. International 
Journal of Manpower, 43(2): 310-333.  
https://doi.org/10.1108/IJM-03-2021-0167 

Oztemel E and Gursev S (2020). Literature review of Industry 4.0 
and related technologies. Journal of Intelligent Manufacturing, 
31: 127-182. https://doi.org/10.1007/s10845-018-1433-8 

Paschek D, Mocan A, and Draghici A (2019). Industry 5.0—The 
expected impact of next industrial revolution. In the 
MakeLearn and TIIM International Conference: Thriving on 
Future Education, Industry, Business, and Society, Piran, 
Slovenia: 125-132. 

Potočan V, Mulej M, and Nedelko Z (2020). Society 5.0: Balancing 
of Industry 4.0, economic advancement and social problems. 

Kybernetes, 50(3): 794-811.                      
https://doi.org/10.1108/K-12-2019-0858 

Rogers EM (2003). Diffusion of innovations. 5th Edition, Free 
Press, New York, USA. 

Rutherford TD and Frangi L (2020). Is Industry 4.0 a good fit for 
high performance work systems? Trade unions and workplace 
change in the Southern Ontario automotive assembly sector. 
Relations Industrielles/Industrial Relations, 75(4): 751-773. 
https://doi.org/10.7202/1074563ar 

Savaget P, Geissdoerfer M, Kharrazi A, and Evans S (2019). The 
theoretical foundations of sociotechnical systems change for 
sustainability: A systematic literature review. Journal of 
Cleaner Production, 206: 878-892.  
https://doi.org/10.1016/j.jclepro.2018.09.208 

Scavarda A, Daú G, Scavarda LF, and Goyannes Gusmão Caiado R 
(2019). An analysis of the corporate social responsibility and 
the Industry 4.0 with focus on the youth generation: A 
sustainable human resource management framework. 
Sustainability, 11(18): 5130.  
https://doi.org/10.3390/su11185130 

Schiele H and Torn RJ (2020). Cyber-physical systems with 
autonomous machine-to-machine communication: Industry 
4.0 and its particular potential for purchasing and supply 
management. International Journal of Procurement 
Management, 13(4): 507-530.  
https://doi.org/10.1504/IJPM.2020.108617 

Sikorski JJ, Haughton J, and Kraft M (2017). Blockchain technology 
in the chemical industry: Machine-to-machine electricity 
market. Applied Energy, 195: 234-246.  
https://doi.org/10.1016/j.apenergy.2017.03.039 

Simion LC, Avasilcai S, and Alexa LE (2021). Transition industry 
4.0 to 5.0-Renaissance of human driven approach adding 
value to people and management performance. In: Bratianu C, 
Zbuchea A, Anghel F, and Hrib B (Eds.), Strategica: Shaping the 
future of business and economy: 897-917. Tritonic Publisher, 
Bucharest, Romania. 

Singh A and Alshammari M (2023). Advancing, empowering, and 
reshaping Saudi society through integrating e-learning 
technology into higher education. International Journal of 
Advanced and Applied Sciences, 10(7): 178-187.  
https://doi.org/10.21833/ijaas.2023.07.019 

Singh A, Singh HP, Alam F, and Agrawal V (2022a). Role of 
education, training, and e-learning in sustainable employment 
generation and social empowerment in Saudi Arabia. 
Sustainability, 14(14): 8822.  
https://doi.org/10.3390/su14148822 

Singh HP and Alodaynan A (2023). The role of educational 
technology in developing the cognitive and communicative 
skills of university students: A Saudi Arabian case. 
International Journal of Advanced and Applied Sciences, 
10(7): 157-164. https://doi.org/10.21833/ijaas.2023.07.017 

Singh HP and Alshammari K (2021). Impacts of digital technology-
enabled personalized and adaptive learning on student 
learning performance: A TOE framework for Saudi Arabia. 
International Transaction Journal of Engineering Management 
and Applied Sciences and Technologies, 12(13): 1-12. 

Singh HP and Alwaqaa M (2023). The educational technology's 
impact on youth creativity and innovation: A case of Ha’il 
region of Saudi Arabia. Revista Amazonia Investiga, 12(66): 
144-154. https://doi.org/10.34069/AI/2023.66.06.14 

Singh HP, Singh A, Alam F, and Agrawal V (2022b). Impact of 
sustainable development goals on economic growth in Saudi 
Arabia: Role of education and training. Sustainability, 14(21): 
14119. https://doi.org/10.3390/su142114119 

Stebbins RA (2001). Exploratory research in the social sciences. 
Volume 48, SAGE, London, UK.  
https://doi.org/10.4135/9781412984249 

Tapanjeh AMA and Singh A (2015). Globalization and 
contemporary trends in innovation of business education: A 

https://doi.org/10.1007/s10845-018-1416-9
https://doi.org/10.1098/rsta.2010.0124
https://doi.org/10.1108/IJM-08-2018-0281
https://doi.org/10.1016/j.jii.2021.100257
https://doi.org/10.3390/admsci9030071
https://doi.org/10.3390/asi6020048
https://doi.org/10.1016/j.ifacol.2019.11.530
https://doi.org/10.1177/1468794119830077
https://doi.org/10.1108/MEDAR-02-2021-1214
https://doi.org/10.1016/j.compind.2016.09.006
https://doi.org/10.21833/ijaas.2023.03.019
https://doi.org/10.1108/IJM-03-2021-0167
https://doi.org/10.1007/s10845-018-1433-8
https://doi.org/10.1108/K-12-2019-0858
https://doi.org/10.7202/1074563ar
https://doi.org/10.1016/j.jclepro.2018.09.208
https://doi.org/10.3390/su11185130
https://doi.org/10.1504/IJPM.2020.108617
https://doi.org/10.1016/j.apenergy.2017.03.039
https://doi.org/10.21833/ijaas.2023.07.019
https://doi.org/10.3390/su14148822
https://doi.org/10.21833/ijaas.2023.07.017
https://doi.org/10.34069/AI/2023.66.06.14
https://doi.org/10.3390/su142114119
https://doi.org/10.4135/9781412984249


Ajay Singh, Naif Alhabbas/International Journal of Advanced and Applied Sciences, 11(2) 2024, Pages: 94-106 

106 
 

study of Jordon business schools. International Research 
Journal of Finance and Economics, 132: 61-80. 

Ustundag A and Cevikcan E (2017). Industry 4.0: Managing the 
digital transformation. Springer, Berlin, Germany.  
https://doi.org/10.1007/978-3-319-57870-5 

Vanderborght B (2020). Unlocking the potential of industrial 
human–robot collaboration: A vision on industrial 
collaborative robots for economy and society. Publications 
Office of the European Union, Luxembourg, Luxembourg. 

Venkatesh V, Morris MG, Davis GB, and Davis FD (2003). User 
acceptance of information technology: Toward a unified view. 
MIS Quarterly, 27(3): 425-478.  
https://doi.org/10.2307/30036540 

Voss C, Tsikriktsis N, and Frohlich M (2002). Case research in 
operations management. International Journal of Operations 
and Production Management, 22(2): 195–219.  
https://doi.org/10.1108/01443570210414329  

Wang H, Tong L, Takeuchi R, and George G (2016). Corporate 
social responsibility: An overview and new research 
directions: Thematic issue on corporate social responsibility. 
Academy of Management Journal, 59(2): 534-544.  
https://doi.org/10.5465/amj.2016.5001 

Wang L (2022). A futuristic perspective on human-centric 
assembly. Journal of Manufacturing Systems, 62: 199-201.  
https://doi.org/10.1016/j.jmsy.2021.11.001 

Xu X, Lu Y, Vogel-Heuser B, and Wang L (2021). Industry 4.0 and 
Industry 5.0—Inception, conception and perception. Journal 
of Manufacturing Systems, 61: 530-535.  
https://doi.org/10.1016/j.jmsy.2021.10.006 

Yin RK (2009). Case study research: Design and methods. Volume 
5, SAGE, London, UK. 

Yuriev A, Boiral O, and Guillaumie L (2020). Evaluating 
determinants of employees' pro-environmental behavioral 
intentions. International Journal of Manpower, 41(7): 1005-
1019. https://doi.org/10.1108/IJM-08-2019-0387 

Zengin Y, Naktiyok S, Kaygın E, Kavak O, and Topçuoğlu E (2021). 
An investigation upon Industry 4.0 and Society 5.0 within the 
context of sustainable development goals. Sustainability, 
13(5): 2682. https://doi.org/10.3390/su13052682 

Zhou L, Zhang C, Karimi IA, and Kraft M (2017). J-Park Simulator, 
an intelligent system for information management of eco-
industrial parks. Energy Procedia, 142: 2953-2958.  
https://doi.org/10.1016/j.egypro.2017.12.313 

Zizic MC, Mladineo M, Gjeldum N, and Celent L (2022). From 
Industry 4.0 towards Industry 5.0: A review and analysis of 
paradigm shift for the people, organization and technology. 
Energies, 15(14): 5221.  
https://doi.org/10.3390/en15145221 

 

https://doi.org/10.1007/978-3-319-57870-5
https://doi.org/10.2307/30036540
https://doi.org/10.1108/01443570210414329
https://doi.org/10.5465/amj.2016.5001
https://doi.org/10.1016/j.jmsy.2021.11.001
https://doi.org/10.1016/j.jmsy.2021.10.006
https://doi.org/10.1108/IJM-08-2019-0387
https://doi.org/10.3390/su13052682
https://doi.org/10.1016/j.egypro.2017.12.313
https://doi.org/10.3390/en15145221

	Transforming KSA's local workforce into global talent: An Industry 4.0 and 5.0 initiative leading to vision 2030
	1. Introduction
	2. Review of literature
	3. Theoretical perspective
	4. Research design methodology
	4.1. Data collection
	4.2. Data analysis
	4.3. Validity and reliability

	5. Findings of the study
	6. Discussion
	7. Conclusion
	7.1. Limitations and study implications

	Funding
	Compliance with ethical standards
	Conflict of interest
	References


