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Article history: As part of its "industry revolution plan," also known as "Industry4WRD," Malaysia has
Received 4 May 2023 accepted and implemented contemporary technology, transforming Malaysia's diverse
Received in revised form 27 July 2023 industrial sectors. We are currently well-established fourth Industrial Revolution of
Accepted 4 August 2023 human history. The range and sophistication of digital instruments have increased

Available online 16 August 2023 significantly in recent years. Everything from robots to the Internet of Things (loT)

devices, communications infrastructure, data centres, and their power requirements.
The manufacturing industry must develop innovative technologies, designs, structures,
and concepts for communication and data storage to enhance the digital world's
functioning and reduce the amount of energy necessary to operate it. Industry 5.0 is the
next wave of industrial innovation, and industry experts eagerly anticipate its arrival. To
increase industrial efficiency and flexibility, digitalisation and Al-driven technologies
have supplanted the original goals of Industry 4.0, which included social fairness and
sustainability. One interpretation of Industry 5.0 is that it is the return of the "human-
centred" emphasis of Industry 4.0. By prioritising the well-being of people and the
planet over pursuing financial gain, technological breakthroughs in industrial
production would acquire a renewed sense of purpose and direction. A literature search
was conducted to learn more about the first description of Industry 5.0. By utilising this

Keywords: strategy for systematic literature research, we could understand the concept and the
The Industrial Revolution; 5G most recent advancements in various published works. Following this, we used the
Technologies; Industry 5.0; software NVivo to develop a conceptual framework congruent with the study's
competencies objectives.

1. Introduction

In the current global economy [1], Fifth-generation (5G) mobile communication technology has
become the new norm [2]. 5G, the latest wireless internet technology, promises to revolutionize our
everyday lives and corporate practices. Its enhanced speed and ability to manage a growing number
of connected devices and advancements will enable a tidal wave of novel software and hardware.
The GSM Association anticipates that more than 1.7 billion people will have joined 5G networks
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worldwide by 2025. The 5G network will handle around 212 billion sensors and 50 billion intelligent
devices [3-4]. In addition, 5G will have a tenfold lower energy footprint, doubling the battery life of
connected devices [5-8]. The technological breakthrough that allows us to travel at the speed of light
has drastically altered our way of life [9]. It enables connectivity to many devices whose average
traffic profile consists of occasional tiny amounts of data. The 5G and the Internet of Things (loT) will
transform several technological sectors. For example, 5G and loT will send real-time data to
corporate, operation, and facility systems [10].

More businesses are adopting a data-driven decision-making system, which is critical for
forecasting future performance and optimizing operational efficiencies. To facilitate this change,
exponentially higher data rates and low latency will produce a more responsive network and pave
the path for more internet-enabled intelligent devices to be integrated along the corporate value
chain. This will allow faster, safer, and more dependable procedures [11]. However, the 5G journey
will ultimately depend on the desire and skills of the three ecosystem players: telecom carriers,
businesses, and regulators [12]. Figure 1 illustrates the 5G Future International Mobile
Telecommunications (IMT) map.
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Fig. 1. 5G future IMT
1.1 5G Technologies as Catalyst for the Next Industrial Revolution

The advent of 5G technology will allow mobile to move beyond the realm of consumers and
businesses and into the realm of industry, ushering in a new era of unparalleled connection between
humans and their physical surroundings. Compared to previous generations, 5G has drastically
different technical specifications and capabilities [13]. Many kinds of radios can be used in many final
devices. The standard supports licensed and unlicensed bands, a common frequency range, and
private and public networks. Because of its incredible flexibility, 5G can serve various industrial
applications [14]. Mobile ecosystem players will need in-depth knowledge of the industries and use
cases they are targeting to break into these markets successfully. In several of these fields, the
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average lifespan of a device will be more than ten years. However, many would like a private network,
a guaranteed chunk of the internet, and assured service. This variety of application domains and
device types is a crucial factor in economic impact analysis. Furthermore, it clarifies why specific
markets have a higher adoption rate than other fields [15]. As a result, the worldwide 5G connections
broken down by use cases are shown in Figure 2.
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Fig. 2. Global 5G connections by applications (Source: Informa Tech)
1.2 The Impact of 5G Applications

The introduction of 5G networks will improve operations across virtually all sectors. The more
widely adopted and used 5G is, the more it will help transform mobile technology into a GPT.
However, the timeliness and widespread adoption of the new business models made possible by 5G
will depend on each sector's economic and regulatory environments. For this report, IHS Markit used
2035 as the base year. IHS Markit predicts that 5G-enabled worldwide sales activity across various
industries may reach $13.2 trillion by 2035 if the standards process, regulatory environment, and
industry adoption develop, as indicated in this analysis. In 2035, this will amount to about 5% of the
total world output [16]. Projected sales figures for 2035 are shown in Figure 3.

Sales enablement data should be used with caution. The sales enablement metric is not intended
to substitute for measures of actual economic output anywhere in the world. The sales activity that
will be enabled by 5G across the sixteen ISIC industrial sectors is instead measured by sales
enablement. This includes sales to ultimate consumers and business purchases for use in the
production process (i.e., final demand). As an illustration of a medium asset, consider the tires,

284



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 31, Issue 3 (2023) 282-289

batteries, and other parts that a car maker must get from vendors before beginning assembly. When
completed, the car is sold to a dealer (yet another middleman) before finally reaching the buyer (final
demand). From the moment a vehicle is ordered until a client drives it off the lot, every transaction
is recorded and analyzed to understand the sales enablement process better.

On the other hand, gross domestic product measures how much money people are willing to
spend on products and services in a country. In this case, GDP would reflect just the final consumer
purchases. Therefore, the sales enablement metric will have a far more enormous impact on the
GDP.

5G will enable $13.2 trillion in global sales activity in 2035

Impact of 5G by industry and use case category Industry output (sales) enabled by 5G
Industry Enhanced mobile Massive internet Mission critical 5G-enabled sales Percent of industry
broadband of things services (20169, B) sales
Ag., forestry & fishing I N $389 I 5.3%
Arts & entertainment ] $65 [ ] 3.5%
Construction [ ] [ ] $731 [ ] 4.3%
Education [ ] $258 [ ] 3.6%
Financial & insurance _ _ $609 _ 4.5%
Health & social work ] ] $447 [ | 3.9%
Hos pitality [ ] $121 [ | 2.2%
Information & communication [N DN — $1,569 [ 107%
Manufacturing I B $4,687 I 5.4%
Mining & quarrying I N $330 I 4.9%
Professional services _ $536 - 3.0%
Public service I NN $985 e esw
Real estate activities [ ] $365 [ ] 2.4%
Transport. & storage [ ] [ ] $627 [ ] 5.4%
Utilties I $265 [ 3.9%
Wholesale & retail N e $1,198 [ ] 5.1%
All industry sectors $4,351 $4,219 $4,614 $13,183 Overall average: 5.0%
E
Source: IHS Markit impact © 2019 IHS Markit

Fig. 3. 5G tentative global sales activity by 2033 (Source: HIS Markit)
1.3 The 5G Application in Malaysia

The primary objective of this study is to guarantee that Malaysia's workforce is prepared for the
deployment of 5G networks by investigating and identifying the 5G network's competencies and
abilities. Furthermore, with the involvement of 5G industry players, a strategic conceptual framework
will be developed and analyzed. Finally, stakeholders will verify the conceptual framework to ensure
the validity of the study output. Malaysia requires a framework to assist the development of an
Industry4WRD professional workforce towards Industry 5.0 competitiveness along the whole value
chain, including connectivity aspects (5G-related skills and competencies) [17]. The strategic
framework is anticipated to facilitate establishing industry-wide 5G application competency
programs. In addition, the verified framework may serve as a basis and guidance for future skilled
workforce competence areas for 5G-related vertical businesses. Figure 4 depicts the work activities
by vertical industries and the required customized resources.

The research objectives identified for this study are the following

i. RO1 - To determine the concept of competencies readiness for the enhancement of
workforce performance in 5G applications
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ii. RO2 - To assess the group of competencies for the enhancement of 5G workforce
performance in selected vertical industries; and

iii. RO3 - To propose a concept of an implementation framework for a competencies
development program for the enhancement of 5G workforce performance in selected
vertical industries
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Fig. 4. Work activities by vertical industries and required customized resources

The paper is organized as follows. Section 1 briefly discusses the importance and future
requirements of 5G. It also discusses the technology trends around the world. Section 2 presents the
methodology adopted for the study. Finally, section 3 contains a discussion on the conceptual
framework developed; it also gives the conclusion and suggestions for future work.

2. Methodology

Industry 5.0 was first described to learn more, and a literature search was performed. Using this
method, we could gain an in-depth comprehension of the idea and the most current advances
discussed in several publications. The terms "Industry 5.0," "Industry 4.0," "5G competencies,"
"readiness", and "human-centric" (a synonym for "human-centered") were utilized to search for
relevant publications in reputable scientific databases like Scopus® and Web of Science (WoS). To
supplement the rationale for the investigation, a conceptual framework was created through a
systematic literature review utilizing Nvivo software.

The telecommunications and system networks business in Malaysia employs various
telecommunications systems. Multiple business sectors use wired, wireless, and satellite forms of
communication. The 5G wireless communications system is the topic of this study since it is helping
to increase the urgency of businesses adopting the concept of the industrial revolution. This research
utilised the Industry4dWRD profile to acquire information specific to the connection technology of the
studied firms and literature.

3. Results
The data analysis findings and the systematic literature research indicate that cultivating talent
capabilities is necessary for advancing shift factor connection technology. The staff needs to receive

training on Industry 4.0, which limits their exposure to the technology and their knowledge and skills.
Few companies invest in competency standards, training needs analysis or learning and development
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programs for their employees about the four pillars of technology that comprise "Industry 4.0." It is
reasonable to deduce that most employees need Industry 4.0 competency, given that the bulk of
tasks is governed by employees' job requirements and required skill sets. Most executives currently
holding positions were brought on board in 2019. Thus, they are still relatively new to their jobs. As
a result, they tend to work in silos with little to no communication. Finding and employing people
with the proper education, experience, and mindset for the 14.0 revolution has become more
complicated in recent years.

Acquiring workforce candidates in Sarawak with the needed skills, knowledge, and hot mentality
for the 14.0 transformation is becoming increasingly difficult. It is difficult for a corporation to hire or
recruit persons for positions relating to design and fabrication because there are only a limited
number of highly qualified and experienced professionals and graduates in these fields. Many
businesses have pointed to the need for dedicated IT workers as one of the obstacles in their path to
Industry 4.0 competency in personnel. It is necessary to find a solution to this issue that encourages
the growth of appropriate competencies and skill sets to improve the application of 5G technology.

3.1 The Conceptual Competency Framework

As shown in Figure 5, a conceptual framework is provided to assist the organisation in establishing
strategic competencies and skill sets for using 5G technology. The conceptual framework was built
using the programme Nvivo to analyse the data gathered from the systematic literature review. Using
this framework, the competencies are broken down into their most fundamental forms, which are
organisational and technical. In addition, it divides the two basic levels into subgroups based on the
complexity of the enterprise, the operations, and the facilities. On the other hand, job titles are
directed to the subsets and the fundamental competencies.
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Fig. 5. Conceptual Framework developed using Nvivo Software
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4. Conclusions

As part of this project, a conceptual competence framework for 5G technology applications was
built using a thorough literature assessment. The framework's structure can help the corporation
determine the critical requirements for the organisation's effective adoption of 5G technology.
Instead of emphasising traditional administrative positions, the framework will strategically balance
the technical competency unit's staff growth and acquisition objectives. The two basic competency
levels serve as a starting point for organisations to customise their competency units and work
activities to the needs of industrial revolution projects and programmes. This can improve the success
of the second phase of the Industry4AWRD intervention programme, particularly in competency
development. In addition, the validated framework is used in industrial sectors and policy formation
for the Malaysian human capital project, including strengthening the national skills standard and
establishing the national skills standard.
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