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ABSTRACT

Malaysian youths need to be exposed to the real scenario of the future workforce in
line with the soft skills and hard skills required in Industry 4.0. However, skills
mismatch is a prolonged issue where the level and type of the existing skills do not
meet the needs of the job market, thereby leading to unemployment among graduates.
Hence, this study aims to identify the present and future workforce skills required by
the manufacturing industry based on the public Higher Education Institution (HEI) and
Electrical and Electronic (E&E) industry perspectives. In addition, this study attempts
to identify the gap from both stakeholders’ perspectives regarding future workforce
skills. Using an explanatory mixed method, a total of 64 industry players from the
E&E industry and academicians from public HEI participated in the first and second
rounds of the survey. Data analysis was performed using Statistical Package for the
Social Sciences (SPSS) software, specifically independent sample t-tests. Significant
differences were recorded in the mean score of the perception between industry players
and academicians on soft skills and the hard skills required in the future workforce.
Meanwhile, the interview revealed that both industry players and academicians agreed
with the existence of a gap between soft skills and hard skills among graduates. These
findings may assist the industry, public HEI, Malaysian youths (graduates) and
policymakers to identify loopholes and take corrective and decisive steps in preparing
future human capital with the right workforce skills. These findings anticipate that all
stakeholders play a major role in providing future skills and preparing a skilled

workforce for the future.
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ABSTRAK

Belia Malaysia perlu didedahkan dengan gambaran sebenar tenaga kerja masa hadapan
yang memerlukan kemahiran insaniah dan kemahiran teknikal selaras dengan
keperluan Industri 4.0. Walau bagaimanapun, ketidaksepadanan kemahiran adalah
satu isu yang berpanjangan dimana tahap dan jenis kemahiran sedia ada tidak
memenuhi keperluan pasaran kerja. Lebih memburukkan lagi, ia membawa kepada
pengangguran dalam kalangan graduan. Oleh itu, kajian ini ingin mengenal pasti
kemabhiran tenaga kerja masa kini dan masa hadapan yang diperlukan oleh industri
pembuatan berdasarkan perspektif Institusi Pengajian Tinggi Awam dan industri
Elektrik dan Elektronik. Kajian ini juga ingin mengenal pasti sama ada terdapat jurang
perspektif antara kedua-dua pihak berkepentingan mengenai kemahiran tenaga kerja
masa hadapan. Kaedah campuran explanatory telah digunakan dalam kajian ini
melibatkan 64 pemain industri dari industri Elektrik dan Elektronik dan ahli akademik
dari Institusi Pengajian Tinggi Awam bagi tinjauan pusingan pertama dan tinjauan
pusingan kedua. Sesi temu bual dengan enam pemain industri dan enam ahli akademik
turut dijalankan. Perisian Statistical Package for the Social Sciences (SPSS) digunakan
untuk menganalisis data menggunakan ujian-t sampel bebas. Dapatan kajian
mendapati terdapat persepsi yang berbeza daripada pemain industri dan ahli akademik
berkaitan kemahiran insaniah dan kemabhiran teknikal. Hasil daripada data kualitatif
menunjukkan pemain industri dan ahli akademik bersetuju bahawa terdapat jurang
antara kemahiran insaniah dan kemahiran teknikal dalam kalangan graduan. Pengkaji
berharap dapatan kajian ini dapat membantu industri, Institusi Pengajian Tinggi
Awam, belia (graduan), dan penggubal dasar untuk mengenal pasti jurang dan
mengambil tindakan sewajarnya dalam menyediakan modal insan masa hadapan yang
mempunyai kemahiran tenaga kerja yang betul. Penemuan ini menjangkakan bahawa
semua pihak berkepentingan memainkan peranan utama dalam menyediakan

kemahiran masa hadapan serta menyediakan tenaga kerja mahir pada masa hadapan.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Skills are important for the future workforce in order to be employed in the job market.
Skills are recognized as indispensable and play a major role in the recruiting decisions
process (Baird & Parayitam, 2019). Therefore, Higher Education Institutions (HEI)
are responsible for producing graduates with the relevant skills as they are the future
workforce source (Wong, Roslan, Siaw, Sulaiman & Ab Jalil, 2018). Employers are
having high expectations regarding the skills possessed by the graduates when they are
leaving their HEI (Baird & Parayitam, 2019), which is complicated by the arrival of
Industry 4.0 impacting present skills through advanced technology. To some extent
future jobs created will be different from the past due to automation and robots
(Ahmad, Segaran & Md Sapry, 2020). The advancement of high technology in
Industry 4.0 has encouraged the future workforce to obtain new skills (Mohd
Kamaruzaman, Hamid, Mutalib & Rasul, 2020). Hence, in preparation for Malaysia to
face the challenges of Industry 4.0, graduates need to be exposed to appropriate skills
related to technological advancement. Additionally, Industry 4.0 is challenging for the
global working environment as they have to be prepared to face the wave of the
industry.

The present study focuses on three main points. Specifically, this study aims to
(1) identify present and future skills in the manufacturing industry based on
perceptions from the public HEI, (2) identify the present and future workforce skills



in the manufacturing industry related to the perceptions of the Electrical and Electronic
(E&E) industry, and (3) investigate whether there are gaps between public HEI and
the E&E industry regarding the future workforce skills.

This chapter begins by introducing the research background in Section 1.2,
followed by the problem statement in Section 1.3. The problem then raises several
questions listed in Section 1.4, which resulted in the research objectives in Section 1.5.
The scope and significance of the study are explained in Sections 1.6 and 1.7,
respectively. The research highlights some key terms in Section 1.8 and concluded in
Section 1.9.

1.2 Research Background

Apart from the service sector that contributes to a country’s economy, the
manufacturing industry is also important to the world at large. The manufacturing
industry transforms the input into outputs in order to satisfy the customers and meet
their demands (Lee, 2019). However, the manufacturing industry especially the
manufacturing process has been impacted by the First Industrial Revolution down to
the Fourth Industrial Revolution (Vaidya, Ambad, & Bhosle, 2018). The roles of
modern economies are significantly influenced by advances in artificial intelligence,
robotics and automation, material sciences, and nanotechnology (Younus, 2017).
Additionally, the rapid changes in manufacturing technologies and applications in the
manufacturing industry will also assist in increasing productivity (Vaidya et al., 2018).

The manufacturing industry and the Malaysian government will benefit
immensely from understanding the main impact of Industry 4.0 given that the use of
high technology will assist the manufacturing industry to maximise productivity (Lee,
2019). The manufacturing industry needs to elucidate the impact of the technology
changes of Industry 4.0 while the government can support the implementation of
Industry 4.0 (Lee, Tan & Sorooshian, 2019). One of the efforts of the Malaysian
government is through the National Science, Technology, and Innovation Policy
(DSTIN) 2021-2030. The goal of DSTIN is to transform Malaysia into a high-tech
country in the next decade, which comprises the process of building human resources
and nurturing skills and capacities as societal goals. These goals stemmed from the
fact that a highly skilled workforce is needed to encourage the adaptation of advanced
technology (MOSTI, 2021).



Malaysia is now gearing up towards a developed country in line with other
developing countries characterised by a high quality of life, high income, and advanced
technological infrastructure. One of the industries that contributed to the high-income
level in Malaysia is the manufacturing industry (Lee, 2019). The manufacturing
industry comprises eight sub-sector industries: the Electrical and Electronic (E&E)
industry, food products, beverages and tobacco products and others as listed in Table
1.1. Nevertheless, this study focuses only on the E&E industry in Malaysia as the
industry accounted for almost 590,000 employees in 2021, thereby making it the
largest sub-industry of the manufacturing sector in terms of employment (MPC, 2021).

Table 1.1: Sub-sectors of Manufacturing Industry in Malaysia
(DOSM, 2021)

Number Sub-sectors

Electrical and Electronic Products

Food Products

Beverages and Tobacco Products

Textiles, Wearing Apparel and Leather Products

Woods Products, Furniture, Paper Products and Printing

Petroleum, Chemical, Rubber and Plastic Products

Non-metallic Mineral Products, Basic Metal and Fabricated Metal Products
Transport Equipment, Others Manufacturing and Repair

CNooaR~wdE

Malaysia’s E&E industry can be categorised into four sub-sectors (Mohd Ali,
2016). The first category is consumer electronics, which includes products such as
television with light-emitting diode (LED) technology, and digital systems (i.e. home
theatre and audio; digital cameras). The second category is the electronic components
which are related to products such as semiconductor devices, passive components,
printed circuit boards and substrates. Meanwhile, the third category comprises
industrial electronic products including those relating to multimedia and information
technology, such as computer peripherals, computers, office equipment, and
telecommunication products. Lastly, the fourth category is electrical products — such
as solar-related items, lighting, and household appliances including washing machines,
air conditioners, vacuum cleaners, and refrigerators. Nevertheless, this study included
all four sub-sectors as one the stakeholders.

The wave of Industry 4.0 has an impact on the manufacturing industries in

Malaysia by encouraging the acquisition of required skills that align with the changes



in Industry 4.0 changes. These changes attempt to transform the existing skills into
future skills required in Industry 4.0. However, the manufacturing industries in
Malaysia are still poorly aware of the changes in Industry 4.0 (Lee, 2019). One of the
sub-industries affected by Industry 4.0 is the E&E industry — a sub-industry involved
in the wave of technological advancement (Azmi, Kamin, Md Nasir, & Noordin,
2019b). The E&E industry is among Malaysia’s 12 National Key Economic Areas
(NKEA). Figure 1.1 depicts a fluctuation in the percentage of sales growth of the E&E
industry in 2019 (DOSM, 2019b). Based on the statistics, the highest sales growth
recorded was 6.7% in April 2019 as compared to the other months. The lowest sales
growth was recorded in September 2019 with 1.3%. Moreover, employment in this
sub-industry declined by 2.3% in 2016. One of the impacts is the replacement of

unskilled workers with machines and automation (MPC, 2017).
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Figure 1.1: Sales Growth in the Electrical and Electronic Industry
(DOSM, 2019b)

According to the annual report published by a variety of government agencies
such as Malaysia Productivity Corporation (MPC), the Department of Statistics
Malaysia (DOSM), and the Malaysian Investment Development Authority (MIDA),
the E&E industry generates and contributes significantly to Malaysia’s economic
growth. This is due to the transition and development of the technology involved in
the E&E products. In addition, the E&E industry is one of the major sub-sector
industries which affects the productivity gap and a high percentage of the workforce.
By 2020, the E&E industry reached 30% of the country’s gross domestic profit (GDP)
and provides over 40% of total employment (Jofree, 2021).



The manufacturing industries demand skills that must be aligned with the
business need (Saleh, 2019). These skills act as a ticket for the future workforce in
securing employment to get a promotion in their career. Employers required a future
workforce to have multi-skills including soft skills and hard skills (Azmi et al., 2019a),
whereby Higher Education Institution (HEI) is one of the stakeholders responsible to
equip the future workforce with the necessary skills demanded by the industries. The
features that could support the production of HEI holistic graduates with soft skills,
hard skills, good morality and good ethics should be incorporated into the HEI
curriculum designed by Malaysia’s Ministry of Higher Education. One of the
programmes included in the academic curriculum in HEI is the industrial training
programme. Students can become potential future employers and equip themselves
with real workplace skills and gain remarkable experience when they are sent to the
industrial training programme (Azmi, Kamin, Noordin, & Md Nasir, 2019a). Hence,
industrial training is mandatory for all students in Malaysia as specified by the
country’s Ministry of Higher Education.

In Industry 4.0, HEI is required to be able to produce quality and innovative
generations and always learn to master the latest skills. Moreover, universities are
increasingly required to prepare their students for future jobs that do not yet exist
(Erdisna, Ganefri, Ridwan, Efendi, & Masril, 2020). According to Yaakob, Radzi and
Sudan (2018), numerous parties such as the society and industries themselves have
questioned the quality of education in Malaysia. This is due to the huge number of
graduates being produced every year as Malaysia required a high-skilled and semi-
skilled workforce to fill jobs in specific industries to support the country’s
development process (Che Rus, Yasin, Yunus, Rahim, & Ismail, 2015). The skills
needed in the future include soft skills and hard skills (OECD, 2017; Deming, 2017;
ILO, 2016). According to the Ministry of Higher Education (MOHE), hard skills
comprise digital skills and technology skills while soft skills encompass teamwork
skills, communication skills, moral and professional ethics, lifelong learning, critical-
thinking and problem-solving skills, leadership skills and entrepreneurship skills.

In terms of employment, the HEI is one of the stakeholders responsible for
producing a future workforce with the appropriate skills and good qualifications. The
HEI are also increasingly required to prepare their students for future jobs that do not
yet exist, such as automation (Erdisna, Ganefri, Ridwan, Efendi, & Masril, 2020).

However, the lack of skills among the graduates leads numerous parties such as the



society and industries to question the quality of education in Malaysia in preparing a
future skilful workforce (Yaakob, Radzi and Sudan 2018).

1.3 Problem Statement

The problem statement in this study could be viewed from three aspects. The first issue
is related to skills mismatch, which is due to the supply-demand gaps between the
fields of study, an imbalance between soft skills and hard skills, and mismatched
theories and practices in education and training received by graduates (Ismail, 2012).
The skills mismatch is also defined as the widening gap between soft skills and hard
skills between Higher Education Institution (HEI) and industry expectations
(Krishnasamy, 2020; The Star, 2020). An increase in unemployment rates among
graduates might occur if this issue of skills mismatch is not addressed. Furthermore,
the unemployment rate in Malaysia contributed by the public HEI is 13.3% which
equals 13,906 graduates (MOHE, 2020). Besides, the skills mismatch is also
highlighted by public HEI in Malaysia (Islam et al., 2015). One of the reasons is that
graduates from public HEI are still unclear about the requirements of the industry
(Ahmad et al., 2019). Graduates from public HEI lack the required soft skills and hard
skills in comparison to those from private HEI. Hence, graduates from public HEI are
less likely in getting job placement in the industry as the latter is more interested in
recruiting those from private HEI (Buntat, 2019).

The second issue is lack of skills or skills deficiency, which is now a concern
for many scholars (Ahmad et al., 2019; Ahmad, Segaran, & Md Sapry, 2020; Devi et
al., 2020). In a study by Ismail (2012), the National Economic Action Council (NEAC)
identified a lack of skills as one of the five factors contributing to the difficulties faced
by graduates upon entering the job market. All employees in every industry will use
digital tools and technologies during Industry 4.0 (Ismail & Razali, 2019), which
requires new skills for the new jobs in Industry 4.0. The rapid changes in the working
environment necessitate the future workforce to possess new skills and qualifications
(Ahmad et al., 2019). Therefore, HEI needs to implement the skills required for present
graduates to internalize the skills as a potential workforce in Industry 4.0.

Although several studies have focused on the aforementioned skills, there is a
dearth of information in Malaysia with foresight and a framework for future workforce

resulting from the impact of Industry 4.0. One of the reasons is jobs created in Industry



4.0 will be different from the past industrial revolution (Motyl et al., 2018). Hence, a
certain set of skills for future work from the employers’ and policymakers’
perspectives need to be undertaken to prepare future highly-skilled workers. The
majority of foresight studies on future workforce skills were designed to predict the
overall required skills. For instance, a previous report on Future Work Skills 2020
listed 10 skills for the future workforce (Davies et al., 2011), comprising social
intelligence, sense-making, novel and adaptive thinking, computational thinking,
cross-cultural competency, new media literacy, cognitive load management design
mindset, transdisciplinary, and virtual collaboration. Meanwhile, problem-solving,
team-working and communication were identified as among the top three future-
demand skills (Intelligence Unit, 2015). Soft skills such as communication, leadership,
teamwork, problem-solving and self-organization (Deming, 2017) and digital skills
comprising the ability to utilize office productivity software and search information
were highlighted as the two major future work skills (Organization for Economic Co-
operation and Development; OECD, 2017). In addition, the most critical skill is
technical knowledge, whereas ASEAN countries have a low supply of workers with
strategic thinking (International Labour Organisation, 2016).

Based on the discussion thus far, the present study has provided an overview
and opportunity to investigate specific sets of future workforce skills that will be
demanded by future employers, which will be impacted by technological change. More
studies need to be conducted to elucidate the skills required in forthcoming years as
per the perspectives of several stakeholders in the manufacturing industry and the skills
to match the job offered. This research gap needs to be explored, especially in the HEI
and manufacturing industries to synthesise the ideas and strategies to address the
identified issues through good collaboration and roundtable discussion. As such, the
study on the future workforce skills should support one of the 12" Malaysia Plan 2021-
2025 (RMK-12), in improving labour market efficiency to accelerate economic
growth. The findings will support the DSTIN’s goal of transforming Malaysia into a
progressive economy via technological and highly-skilled human capital. In addition,
Ministry of Higher Education have published the book with the title Framing Malaysia
Higher Education 4.0 Future Proof Talent written on 21% January 2022. This shown
that government and policy makers itself strive towards education that in line with the

wave of Industry 4.0.
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Research Questions

The previous section has discussed the issues to be investigated in this study.

Therefore, this study aims to address the following research questions:

1.5

What are the present and future workforce skills required in the
manufacturing industry based on public Higher Education Institution
perspectives?

What are the present and future workforce skills required in the
manufacturing industry based on Electrical and Electronic industry
perspectives?

Are there any gaps between public HEI and the E&E industry in future

workforce skills in the manufacturing industry?

Research Objectives

In answering the research questions from the preceding section, this study is designed

to address the following three research objectives:

1.6

To identify the present and future workforce skills required in the
manufacturing industry based on public Higher Education Institution
perspectives.

To identify the present and future workforce skills required in the
manufacturing industry based on Electrical and Electronic industry
perspectives.

To investigate any gaps between public HEI and the E&E industry on

future workforce skills in the manufacturing industry.

Research Scope

The main focus of this study is to examine future workforce skills based on the

perception of public Higher Education Institution (HEI) and the Electrical and

Electronic (E&E) industry in Malaysia. The E&E industry was selected as a

representative of the manufacturing industry, which contributes the most to Malaysia’s

economic earnings. Moreover, the industry needs to be further investigated to broaden
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