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ABSTRACT

Industrial Revolution 4.0 (IR4.0) has created tremendous challenges in the business
world, particularly in Electrical and Electronics (E&E) Small and Medium-sized
Enterprises (SMESs) in Malaysia. This study was conducted to determine the effect of
IR4.0 readiness (optimism, innovativeness, discomfort, and insecurity), government
initiatives, and IR4.0 adoption (perceived usefulness and perceived ease of use) by
providing a framework that integrates all these effects. This study also considered the
moderating role of government initiatives. Individuals in managerial positions were
identified as units of analysis. A survey method was employed, and a structured
questionnaire was distributed to 500 E&E small and medium-sized enterprises. A total
of 202 samples were deemed usable, yielding an effective response rate of 40.4 per
cent. Statistical Package for Social Science (SPSS) and Partial Least Squares to
Structural Equation Modelling (PLS-SEM) were employed. The findings indicated
that out of the 19 hypotheses inferred, ten hypotheses were supported, while nine were
not supported. 1R4.0 readiness was shown to have a significant positive effecton IR4.0
adoption. Optimism has a significant positive effect on perceived usefulness and
perceived ease of use. Innovativeness has a significant positive effect on perceived
ease of use. Government initiatives positively affected perceived usefulness and
perceived ease of use. Furthermore, government initiatives moderate the relationship
between optimism and perceived usefulness and perceived ease of use, discomfort and
perceived usefulness, and insecurity and perceived ease of use. This study contributed
to the existing body of knowledge by identifying the dimensions that affected IR4.0
adoption and proposed several practical suggestions for E&E small and medium-sized
enterprises to improve 1R4.0 adoption. This study is unique in that it pioneers IR4.0
readiness with the moderating effect of government initiatives in explaining 1R4.0
adoption among E&E small and medium-sized enterprises. Lastly, the current study
suggests avenues for researchers interested in exploring or enhancing other aspects of
the research framework.

Keywords: Industrial revolution 4.0, IR4.0 readiness, IR4.0 adoption, E&E small and
medium-sized enterprises, government initiatives



ABSTRAK

Revolusi Perindustrian 4.0 (IR4.0) telah mencipta cabaran luar biasa dalam dunia
perniagaan, terutamanya Perusahaan Kecil dan Sederhana (PKS) Elektrik dan
Elektronik (E&E) di Malaysia. Kajian ini dijalankan bagi menentukan kesan kesediaan
IR4.0 (optimis, inovasi, rasa tidak selesa, dan rasa tidak selamat), inisiatif kerajaan,
dan penerimaan pakai IR4.0 (tanggapan kebergunaan dan tanggapan kemudahan
penggunaan) dengan menyediakan satu kerangka kerja yang menggabungkan semua
kesan ini. Kajian ini juga mengambil kira inisiatif kerajaan sebagai peranan
pengantaraan. Individu dalam jawatan pengurusan dikenal pasti sebagai unit analisis.
Kaedah tinjauan telah diaplikasikan, dan soal selidik berstruktur telah diedarkan
kepada 500 perusahaan kecil dan sederhana E&E. Sebanyak 202 sampel didapati boleh
digunakan, menghasilkan kadar keberkesanan maklumbalas sebanyak 40.4 peratus.
Statistical Package for Social Science (SPSS) dan kaedah Partial Least Squares untuk
Structural Equation Modelling (PLS-SEM) telah digunakan. Hasil kajian
menunjukkan bahawa daripada 19 hipotesis yang disimpulkan, 10 hipotesis didapati
disokong, manakala 9 hipotesis adalah sebaliknya. Kesediaan IR4.0 mempunyai kesan
signifikan yang positif terhadap penerimaan pakai IR4.0. Optimis mempunyai kesan
signifikan yang positif terhadap tanggapan kebergunaan dan tanggapan kemudahan
penggunaan. Inovasi mempunyai kesan signifikan yang positif terhadap tanggapan
kemudahan penggunaan. Inisiatif kerajaan mempunyai kesan signifikan yang positif
terhadap tanggapan kebergunaan dan tanggapan kemudahan penggunaan. Tambahan
pula, inisiatif kerajaan mengantarakan hubungan antara optimis dan tanggapan
kebergunaan dan tanggapan kemudahan penggunaan, rasa tidak selesa dan tanggapan
kebergunaan, dan rasa tidak selamat dan tanggapan kemudahan penggunaan. Kajian
ini menyumbang kepada ilmu pengetahuan dengan mengenal pasti dimensi yang
memberi kesan kepada penerimaan pakai IR4.0 dan mencadangkan beberapa
cadangan praktikal kepada perusahaan kecil dan sederhana E&E untuk meningkatkan
penerimaan pakai IR4.0. Kajian ini unik kerana ia mempelopori kesediaan 1R4.0
dengan kesan pengantaraan inisiatif kerajaan dalam menerangkan penerimaan pakai
IR4.0 di kalangan perusahaan kecil dan sederhana E&E. Akhir sekali, kajian ini
mencadangkan peluang kepada penyelidik yang berminat untuk meneroka atau
menambahbaik aspek lain dalam rangka kerja penyelidikan.

Kata kunci: Revolusi perindustrian 4.0, kesediaan IR4.0, penerimaan pakai IR4.0,
perusahaan kecil dan sederhana E&E, inisiatif kerajaan
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CHAPTER ONE

INTRODUCTION

1.0  Introduction

The purpose of this chapter is to introduce the context and the structure of the research.
Hence, the researcher intents to highlights the importance of studying IR4.0 readiness
(optimism, innovativeness, discomfort, insecurity), government initiatives and IR4.0
adoption (perceived usefulness, perceived ease of use). This chapter begins with seven
major sections which highlights the discussion on the background of the researchstudy,
followed by the problem statement. Then, defining the researchquestions, the research
objectives, outlines the scope of the study and provides the definitions of key terms.

Finally, with the organization of the thesis, this chapter ends.

1.1  Background of the Study

Technology is the process through which seek to increase human potential in order to
enhance and govern the world, and it is common in today’s society, whether at home
or at work (Akour, 2009). Smartphones, tablets and laptops use data and computing
power from the cloud as a matter of course these days. Hence, living in the most
accelerating time in human history, technological changes encouraging companies to
explore new methods of manufacturing and consumption in order to ensure long term

viability.

Likewise, through digitization, a massive industrial transition commonly known as

Industry Revolution 4.0 (IR4.0) have had started. IR4.0 is associated with integration



of the production system with new industrial technologies which operate in real-time
without human involvement and allowing generate smart goods and services (Buer, et.
al., 2018). Furstenau, et. al. (2020) highlighted because of the fast expanding
population, environmental degradation, increased food consumption, resource
depletion, waste management and land scarcity, global companies have been
introduced concepts and practices of IR4.0. No doubt, IR4.0 viewed as futuristic
process with several potential that can make the differences and ensures long term

SUCCESS.

In the context of the Malaysia, for a developing country, Small and Medium
Enterprises (SMEs) are seen as having an important and critical part in the economy’s
growth and development. SMEs have been identified as a growth and development
engine (Ogechukwu, 2011). Moreover, Mukhtar (2013) highlighted that SMEs are
fueling the economies around the world, rather than large firms. Furthermore, SMEs
are perceived to have delivered significant economic benefits, particularly in the
regional income generation, raw material supply, development of entrepreneurship,
employment creation, increase export profits and realizing youth potential (Mamun,

Hossain & Mizan, 2013).

Nonetheless, SMEs are frequently faced by a variety of obstacles, including a lack of
innovativeness, a lack of access to funding despite their important in creating jobs, an
insufficient ability to conform to standards and certifications, heavy regulatory burden,
and a lack of technological updates. Additionally, SMEs that want to enter the global
market frequently confront cross-border challenges and foreign competition. Besides

that, SMEs also the most exposed by pandemic, with 89.9 percent reported a rapid



decline in sales during the early containment phase. During the pandemic, cash flow
was the most pressing issue, followed by decreased demand and supply chain
interruptions. In that direction, there is no turning back to the old normal and
unintentionally been a catalyst for innovation, digitalization and technology adoption.
Consequently, in the post-pandemic, making timely business decision (Chen, Chiang,
& Storey, 2012) on the IR4.0 is important and the demand is on the rise in which the
framework towards accelerating digitalization across the country, including reducing

the digital gap has been the talk across the business world (National 4IR Policy, 2021).

Amidst of challenging domestic and global environment, it is well acknowledged that
in order for Malaysia to achieve a fully developed country, export-led growth plays an
important role in transforming and improving the quality of life. In order to achieve
that, the development of its’ manufacturing industry to produce products that are
export-oriented is closely contributing to the export-led growth. Hence, the export-led
strategy triggers greater productivity that enables more competitiveness in
international trade. As such, it is an important agenda for Malaysian manufacturing
industry to be more innovative and creative in implementing export-led strategies that
contribute to the economic growth and continue to enjoy the export-led growth
(Abdullah, et. al., 2007; Lee, et. al., 2017). Based on the Table 1.1 below, there are
top 10 major products that exported in 2019 and 2020. The table indicating the
Electrical and Electronics (E&E) Small and Medium Enterprises (SMES) sector is the
single largest contributor of manufacturing output and the largest job provider at 25

percent of total manufacturing labor that continuing the nation’s employment.



Table 1.1
Top 10 Major Export Products in 2019and 2020

Sub-Sectors 2019 2020
Value Percentage Value Percentage
(RM hil) (RM hil)
Electrical & Electronic
products 373.12 375 386.11 394
PetroleumProducts 7151 7.2 61.90 6.3
Chemicals & Chemical
products 57.48 5.8 50.69 5.2
Palm Qil 39.13 3.9 45.66 47
LNG 42.48 43 28.83 29
g/;z;l_[cshlnery, Equipment& 41 69 42 39.37 40
Manufactures of Metal 41.49 4.2 36.81 3.8
Optical &  Scientific
Equipment 39.91 4.0 41.55 4.2
RubberProducts 25.84 2.6 43.64 4.4
Iron & Steel Products 21.96 2.2 23.54 24
Other Products 240.56 24.2 222.89 22.7
Total Export 995.07 100.0 980.98 100.0

Note: 2019 —final data
2020 — provisional data
Source: Compiled by MATRADE, Department of Statistics, Malaysia

Based on the above justification, the Malaysia’s participation in international trade is
immensely inevitable. On some level, international trade has a positive impact on the
growth and productivity of Malaysian manufacturing industry. It allows us to focus on
more meaningful and fulfilling tasks which helps to progress further. However, to
some level, it also brings negative impacts to Malaysia such as exposure to the fierce
technological development, environmental problems, and sensitive global competition

which risk of widening skills gaps, and greater inequality.

The digitalization of the manufacturing industry aligns with 1R4.0 is catalyze massive
transformation and unlock significant wealth creation possibilities. Adoption and
implementation of nine advanced IR4.0 technologies in Malaysia has the potential to
greatly increase the competitiveness of E&E SMEs and the advanced manufacturing
industry. Undoubtedly, the industry’s IR4.0 transformation demands collaboration at

all level, and with E&E SMEs are at the forefront of exports and play an essential role

4



in manufacturing; thus, beginning within the E&E SMEs is an urgent and prompt

action required to keep up with the pace of technological change.

In succinct, it has been acknowledged that IR4.0 sees much bigger exposure and risks
where it could disrupt the balance between tasks assigned to workers and to those
assigned to machines, robots and algorithms. Therefore, IR4.0 readiness where its
optimism, innovativeness, discomfort and insecurity dimensions are crucial in
assisting E&E SME:s to better understand its’ employees. Eventually, for E&E SME:s,
the successful adoption of IR4.0 will come down to its’ employees asthey need to take
advantage of this window of transformation by empowering them on the capacity to
capitalize the IR4.0 nine advanced technologies. Hence, the IR4.0 readiness becomes

one of the most important variables within the E&E SMEs.

Nevertheless, IR4.0 adoption also rely heavily on government initiatives. More
government initiatives are needed to assure that E&E SMEs keep up with current
developments especially 1R4.0 nine advanced technologies in order to be competitive
in the future. Ever since experienced major transformations as a result of Covid-19
pandemic, significant restructuring of the Malaysian economy with the help of
government initiatives are indeed needed, which in turn lead to successful 1R4.0

adoption.

Based on the above reasoning, the current study aims to establish an effect between
IR4.0 readiness, which consists of four dimensions: optimism, innovativeness,
discomfort, and insecurity, and, government initiatives for IR4.0 adoption, which

consists of two dimensions: perceived usefulness and perceived ease of use. To the



researcher’ understanding, there is no study that connects these critical variables into
an integrated framework in understanding IR4.0 adoption. As a matter of fact, it is
hoped that this research will make a significant contribution to the business strategy
management, policymakers and technological related literatures to improve the IR4.0

adoption among E&E SMEs.

1.2 Problem Statement

Nowadays, the manufacturing industry particularly E&E SMEs are confronted with
another unprecedented technological development known as the IR4.0. The E&E
SMEs sector’s progress, performance and development are closely associated with
current happenings in the world, which is IR4.0. The borderless world is now
beginning to shape itself into the age of boundless connectivity. The rapid
technological changes due to IR4.0 has been identified as one of the impacting factors
on the consumer’s expectation and asthe E&E SMEs sector of Malaysia that is serving
almost 25 percent of the country’s employment, timely deployment and ensuring the

IR4.0 adoption significantly required (Economic Census Manufacturing Sector, 2016).

First, technology adoption has been regarded as one of the most important variables in
the study of Information Systems (IS) and the degree of acceptability of Information
Technology (IT) has been the most extensively used theoretical model in the field of
IS. Two important factors influence an individual’s adoption of information systems,
namely perceived usefulness (PU)and perceived ease of use (PEOU). Since the impact
of IR4.0 is worrisome because the development of IR4.0 is huge and it is moving at an
incredible speed, adoption of IR4.0 is indeed needed. PU denotes an individual’s belie f

that using IR4.0 nine advanced technologies would improve his or her performance in



the course, whereas, PEOU is an individual belief that utilizing IR4.0 nine advanced
technologies would require no cognitive effort (Saadé, Nebebe & Tan, 2007). Existing
literature in IS field have shown that TAM has been used to many technologies (e.g.
Hospital Information Systems, word processors, emails) in various settings (e.g.
culture, time) with various control factors (e.g. gender, size, type of organizational)
and various subjects (e.g. knowledge workers, undergraduate students, MBA) in which
more evaluation on Technology Acceptance Model (TAM) is critical for the IS
community and this present study assist IS adoption researchers in understanding how
a well-known IS owned theory grew (Ling, Hamid & Chuan, 2020). With the recent
novel technologies especially 1R4.0 nine advanced technologies, this study attempts to
theoretically justified by replicate TAM and verify whether it is a parsimonious model.
Simultaneously, the TAM applicable give a number of intangible advantages such as
improved decision making, performance and adoption of technologies. Hence, a
thorough approach to quantifying IR4.0 adoption among E&E SMEs is required,

particularly in the context of technological research.

Second, several recent researches undertaken in Malaysia, had been discussed in the
view of IR4.0 such as IR4.0 adoption in agriculture sector, (Lazim, et. al., 2020), IR4.0
impact on language and cultural (Juhary, 2020), lean manufacturing with IR4.0 in
Automotive industry (Affydah, et.al., 2021), IR4.0 impact on technical and vocational
education (Ishar, et. al., 2020; Zulnaidi & Majid, 2020), artificial intelligence
implementation for fault detection in industrial manufacturing (Abdullahi, et. al.,
2020), legal education (Abdul Ghani Azmi, 2020), employers view on youth digital
capabilities (Rahmat, et. al., 2021), technology complexity on halal sustainability

(Zaidi, 2020), supply chain digitalization (Sued, 2020) and digital competency (Khan,



et. al., 2021; Halili, et. al., 2021). Even though these studies were related to the IR4.0,
nonetheless, there are relatively not much research has been conducted on technology
readiness, particularly in the Malaysian E&E SMEs setting. This is a primary issue
since technological readiness influence IR4.0 adoption. According to Parasuramanand
Colby (2001), the effect of technological readiness visible and serves as an enabling

factor in many developing technologies, notably in the field of technology.

Additionally, the issue of transforming and deployment easiness of data mining
requires managers’ openness, right mindset and readiness toward IR4.0 nine advanced
technologies (Nikolic, et. al., 2017). The managers of each respective department are
expected to be ready to perform meaningful action that dramatically changes the
course of the manufacturing landscape. In order to provide better IR4.0 readiness, E&E
SME:s need pay close attention to their employees’ IR4.0 readiness. E&E SMEs should
inspire the use of IR4.0 nine advanced technologies by strengthening positive IR4.0
readiness dimensions such as optimism and innovativeness to encourage the use IR4.0
nine advanced technologies, while also negative 1R4.0 readiness inhibitors such as
discomfort and insecurity to reduce aversion to using technology. As a result, the study
of technological readiness in the context of IR4.0 is a case worth investigating further.
Thus, the purpose of this study is to address a research gap by embracing 1R4.0
readiness (optimism, innovativeness, discomfort, insecurity) in order to analyse

employees IR4.0 readiness to adopt IR4.0 in the context of E&E SMEs.

Third, in the manufacturing industry, new technologies are everywhere in which it has
evolved into a vital component of every organization’s infrastructure and a key

facilitator of business processes. Miller, Kiel and Voigt (2018) revealed that leaders



in global manufacturers like as the United States, Germany, and Japan viewed IR4.0
asan opportunity ratherthan a challenge, despite the factthat only some manufacturers
are somewhat less confident due to the complicated of redefining industry frontiers.
Lakhwani, et. al. (2020) argued that in order to attain high technology adoption,
companies need to keep its’ IT infrastructure up-to-date. Technological change is also
important and companies should not be afraid to implement changes when necessary.
Having said that, Malaysian E&E SMEs are newbies who lack a thorough knowledge
of the principles and processes of IR4.0. Research done by Ling, Hamid, and Chuan
(2020), indicates that the process of integrating 1R4.0 principles into action throughout
the whole manufacturing process is complicated. More importantly, government
initiatives in developing country, particularly Malaysia is still in its initial phases. As
a result, the aim of this research is to evaluate the effects of government initiatives on
the adoption of IR4.0 among Malaysian E&E SMEs. Examining such effect
empirically can serve to deepen the technology research, particularly from the
standpoint of developing countries. The empirical data generated by this study may
also assist in the adoption of IR4.0 in E&E SMEs, considering government initiatives
of developing countries may use the findings to developed initiatives and programs to
target the unique requirement of E&E SMEs. This type of study is vital because it
allows the government to better understand the effect of government initiatives on

IR4.0 adoption (perceived usefulness, perceived ease of use).

Fourth, Baron and Kenny (1986) proposed to include a moderating variable and
assessing the interaction between dependent and independent variables for models that
showed inconsistencies and/or weak connections. The ultimate focus of incorporating

a moderating variable into a framework is to deepen and expand the link between the



variables. As a reason, various writers have proposed a variety of moderator to
improve SMEs efficiency such as cultural impact (Rapp, et. al., 2010), private
organizations (Islam, 2013), government policies and age of organization (Rua, et. al.,
2018), government policies (Deshpande, et. al., 2013), environment and culture
(Aljanabi, 2017). Similarly, Ramanathan, et. al. (2014) study reported government
support moderated the relationship between usability of radio frequency identification
(RFID) and its adoption. While other study revealed regulatory incentive
(measurement of government initiatives) has no moderating effect on the relationship
between the determinants such as organizational factors (top management support and
perceived technical competent), scheme factors (perceived usefulness and perceived
ease of use), environment factors (perceived industry pressure and perceived
government pressure) and expected factors (expected social legitimacy and expected
economic competitiveness) and Malaysian food safety system (MeSTI) adoption
(Huang & Fernando, 2013). Furthermore, previous research revealed inconsistencies
and limitations whereby variables separately or in collaboration with other constructs
were investigated at a time. By assessing the moderating effect of government
initiatives, this study is meant to contribute to the literature in the areas of technology
readiness and technology acceptance. As an outcome of the contradictions in the past
findings, the moderating variable is predicted to enhance the connection and contribute
to the improvement of unexplained diversity in the relationship between the
independent variables and dependent variable. Additionally, to the best of the
researcher’s knowledge, no study has combined the effect IR4.0 readiness with its’
dimensions of optimism, innovativeness, discomfort, insecurity and IR4.0 adoption
with its’ dimension of perceived usefulness, perceived ease of use with government

initiatives as moderator in a single model.
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Generally, based on the arguments above, the gaps and suggestions that drew the

attention of this study are summarized as follows:

a) Thereis aneed to theoretically justify TAM (perceived usefulness, perceived
ease of use) by replicate it to understand how well-known IS theory grew with
recent novel technologies associated with 1R4.0.

b) The need to determine the effect of IR4.0 readiness (optimism,
innovativeness, discomfort, insecurity) on the IR4.0 adoption (perceived
usefulness, perceived ease of use) among E&E SMEs in Malaysia.

c) The need to determine the effect of government initiatives on the IR4.0
adoption (perceived usefulness, perceived ease of use) among E&E SMEs in
Malaysia.

d) Thereis a lack of empirical research that combines the government initiatives

as moderating variable in regard to IR4.0 adoption.

In a nutshell, the present study is driven by the practical and theoretical inadequacies
discovered in the context discussed. This study empirically evaluated the moderating
effect of government initiatives on the relationship between IR4.0 readiness
(optimism, innovativeness, discomfort, insecurity) and IR4.0 adoption (perceived
usefulness, perceived ease of use). This is supported by the present government’s
commitment to addressing the issues faced by E&E SMEs in the IR4.0 and
transforming the sector into a sustainable economic contributor in the new economy.
As the IR4.0 accelerates throughout the world, it is critical for E&E SMEs to embrace

IR4.0 to ensure that they are not to be left behind and allowing them to break free from
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the constraints of a limited market and enter a worldwide market with billions of
customers. As a result, including government initiatives as a moderating variable in

this study is justifiable.

1.3  Research Questions
The formulation of the following research questions is guided by the problem
statement. Therefore, this research answers the following questions, particularly in the

context of Malaysia:

RQ 1 - Does the IR4.0 readiness (Optimism, Innovativeness, Discomfort, Insecurity)
have an effect on the IR4.0 adoption (Perceived Usefulness, Perceived Ease of Use)

among E&E SMEs in Malaysia?

RQ 2 - Does the government initiatives have an effecton the IR4.0 adoption (Perceived

Usefulness, Perceived Ease of Use) among E&E SMEs in Malaysia?

RQ 3 - Does the government initiatives moderate the relationship between IR4.0
readiness (Optimism, Innovativeness, Discomfort, Insecurity) and IR4.0 adoption

(Perceived Usefulness, Perceived Ease of Use) among E&E SMEs in Malaysia?

1.4  Research Objectives

The general objectives of this research are intended to understand the effect of IR4.0
readiness on the IR4.0 adoption, as well as the moderation effect of government
initiatives. As such, in order to answer the research questions, the following objectives

need to be achieved.
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RO 1 - To investigate the effect of IR4.0 readiness (Optimism, Innovativeness,
Discomfort, Insecurity) on the IR4.0 adoption (Perceived Usefulness, Perceived Ease

of Use) among E&E SMEs in Malaysia.

RO 2 - To investigate the effect of government initiatives on the IR4.0 adoption

(Perceived Usefulness, Perceived Ease of Use) among E&E SMEs in Malaysia.

RO 3 - To investigate the moderation effect of government initiatives on the
relationship between IR4.0 readiness (Optimism, Innovativeness, Discomfort,
Insecurity) and IR4.0 adoption (Perceived Usefulness, Perceived Ease of Use) among

E&E SMEs in Malaysia.

The E&E SMEs manufacturing sector was selected because the IR4.0 enables smart
factory in which it could potentially disrupt the E&E SMEs current order and its’ chain
networks. Therefore, the respondents in this quantitative study were given structured
questionnaires that were personally administrated, emails, and utilizing online survey
to gather data in order to gain better understanding that would help in achieving

research objectives.

1.5  Scope ofthe Study

This researchis contextualized in the perspective of Malaysia, a developing country,
and focuses on E&E SMEs, with the view to investigate the effect of IR4.0 readiness
(optimism, innovativeness, discomfort, insecurity) and government initiatives on

IR4.0 adoption (perceived usefulness, perceived ease of use). Therefore, IR4.0
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readiness (optimism, innovativeness, discomfort, insecurity) and government
initiatives are the independent variables, while 1R4.0 adoption (perceived usefulness,
perceived ease of use) is the dependent variable. The moderating role of government
initiatives on the relationship between IR4.0 readiness and IR4.0 adoption is equally
explored. The study was quantitative and cross-sectional and conducted in Malaysia.
Keeping in view of an imperative role, E&E SMEs have been specifically targeted.
The questionnaire was organized on a seven-point Likert scale. The E&E SMEs
manufacturers were including the assemblers as well as part producers from the sector.
The respondents of this study are chosen from management level managers or any
equivalent managers as they are regarded as the most important individual who
executes and enables the effectiveness of adoption of IR4.0. They are representing
their respective companies to provide relevant information in regards of their expertise
and the operation of their companies. Previous research has described these individua ls

as important respondents (Charles, Joel, & Samwel, 2012; Shehu & Mahmood, 2014).

1.6 Definitions of Key Terms
The following is the list of several key terms used which are relevant to present this

study. The key terms are explained to avoid misinterpretation.

a) Industry 4.0 (IR4.0) refers to a recent revolution introducing Internet of Things
(1oT) and Internet of Services concepts enabled by advanced technologies
application into manufacturing exploring new values and services for customers
and organizational itself (Khan & Turowskis, 2016; Thoben, Wiesner, & Wuest,

2017). Italso denotes some other terms with the same ideas such as Smart Factory,
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b)

d)

Industrial Internet, Smart Manufacturing and Manufacturing 4.0 (Mohamad, et

al., 2018).

IR4.0 readiness refers toa transformation approach that describes an individual’s
propensity to embrace and use new technologies by making existing production
systems expanded to participate in an IR4.0 factory (Schlechtendahl, et. al., 2014;

Parasuraman & Colby, 2015).

Small and Medium Enterprises (SMES) refers to a firm’s sales turnover not
exceeding RM 50 million or number of full-time employees not exceeding 200

(SME Annual Report, 2017).

Electrical & Electronics (E&E) refers to a group of products such as
semiconductors, industrial electronics, consumer electronics, television sets and
digital audio-visual products and within electrical products (Hutchinson &

Grunsven, 2017).

Optimism refers to a positive belief that adopting technology will facilitate
control, flexibility and efficiency in exchanging information in order to have more

value-added activities (Rose & Fogarty, 2010).

Innovativeness refers to a positive tendency in which a person to be a technology

pioneer and believes he/she is a thought leader that willingly tries out new

technologies (Parasuraman, 2000; Rose & Fogarty, 2010).
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9)

h)

)

K)

Discomfort refers to inhibitors of the technology readiness where he/she
perceived lack of control over technology and lack of confidence in using the new

technology properly (Parasuraman, 2000; Rose & Fogarty, 2010).

Insecurity refers to distrust of technology-based transactions and skepticism
about their ability to work properly (Parasuraman, 2000; Lin, et. al., 2007; Rose

& Fogarty, 2010).

Government Initiatives on IR4.0 refers as government effort to increase the
convenience and accessibility of government’s services and support including a
range of scope from direct technical and financial support to indirect
encouragement such as infrastructure development and tax-cut incentives to meet

the development of technologies innovation on IR4.0 (Lee, 2008).

IR4.0 adoption refers to the degree of the deployment of IR4.0 technologies
including implementing the improvement of business process, change of roles,
responsibilities, reorganization of structure and functions that further impact on

customer satisfaction that influence loyalty (Hallikainen & Laukkanen, 2016).

Perceived usefulness (PU) refers to organizations that believe that the IR4.0

technologies will help them to enhance their job activities (Davis, 1989; Erdogmus

& Esen, 2011; Hallikainen & Laukkanen, 2016).
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[) Perceived Ease of Use (PEOU) refers to the degree in which organization
believes that the 1R4.0 technology will be free of both physical and mental effort

(Davis, 1989; Erdogmus & Esen, 2011; Hallikainen & Laukkanen, 2016).

1.7  Organization of the Thesis

This thesis is presented into five chapters. The first chapter is set as the foundation for
the following chapters. Chapter One begins with an overview of background of the
study, problem statement, research questions, objectives, scope, definitions of key

terms and as well as organization of this thesis.

Chapter Two starts with the introduction. Then, it followed with an overview of
Malaysia’s economic development, an overview of the manufacturing sector, an
overview of the E&E sector, overview of SMEs in Malaysia, and the IR4.0
development in Malaysia. This chapter is also based on the extensive literature review
regarding the variables considered in this study and earlier findings that related to the

study, theoretical framework and the hypotheses development of this thesis.

Tentatively, Chapter Three, a thorough explanation concerning research methodology
choices that discuss the research design, the research population and sampling
procedure, questionnaire design, data collection, validity and reliability of scales,
selection of methods of the data analysis and interpretation as well as postulated

hypotheses that are tested.

Accordingly, Chapter Four addresses the details related to data analysis and its

interpretation. The demographic information as well as statistical results from the

17



collected data then reviewed and the research questions as well as hypotheses are

answered.

Lastly, Chapter Five focuses the research findings and the result of the hypotheses that
discussed in the Chapter Two presented. The outcome of this research highlights the
implications for academics, government and practitioners, outlines its limitations and

proposed future research directions that conclude the dissertation.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter aims to cover comprehensive literature review on the overview of
Malaysia’s economic development, the importance of the manufacturing sector in
Malaysia, overview of Electrical and Electronics (E&E) Small and Medium
Enterprises (SMEs), importance of IR4.0, and IR4.0 development in Malaysia and
future manufacturing. The chapter also review the relevant literature leads to the
development of theoretical framework and hypothesis building to examine the effect
between the variables of interest. This study evaluates the literature on all variables,
including IR4.0 adoption (perceived usefulness, perceived ease of use), IR4.0
readiness (optimism, innovativeness, discomfort, insecurity) and government
initiatives.  The foundation of this study will be discussed in the theoretical

underpinning section. Lastly, the literature review ends with chapter summary.

2.1  Background of the Study

IR4.0 has been a hot topic among academics, politicians, and business leaders ever
since. Based on a former professor, Klaus Schwab who wrote a book, described 1R4.0
as “a technological revolution that is blurring the lines between the physical, digital,
and biological spheres, p. 12”. Simply put, major technological advancement is on the
verge of catalyzing dramatic change around the world and many equipment that filling
the space had become small that able to fill up the pocket or become more powerful

and cheaper. The technological advancement that is happening around the world
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directly projected the growth of global automation which is driven by the internet of

things (IoT) and Cyber Physical Systems (CPS).

Historically, the birth of Industry 4.0 happened around 2011 when Chancellor Angela
Merkal was given a proposal to start a research programme for Industrial Computers
and Systems by German Research Union for Economy and Science. The ultimate
purpose of the proposal is to improve manufacturing capability which is called
‘Industrie 4.0’ that will give the nation an edge over competitors globally. Germany
invested USD1.18 billion to adopt the transformation of IR4.0 whereby flexible
production structure is expected to address and overcome current manufacturing issues

(Wang, et. al., 2016; Weyer, et. al., 2015).

From the global perspectives, many countries have started to support digitalization and
IR4.0. Italy (Italia 4.0 Plan) invested USD14 billion, France (Industrie du Futur)
USD11 billion, South Korea (Technology & Innovation) USD11.4 billion, China
(“Internet Plus” & “Made in China 2025”) USDS5.9 billion, Australia (Advanced
Manufacturing Industry Growth Centre) USDO0.23 billion, Singapore (Industry
Transformation Programme) USD3.3 billion, Denmark (Innovation Fund) USD179
million, Thailand (4.0 Start-ups) USD8.2 million, and United States of America is
driving ‘Factories of the Future’ (FoF) with Internet of Things (IoT) with spent almost
USD35 billion. However, Japan views the new revolution is not just adoption of
advanced technologies but also as a driver to ‘Society 5.0’ or ‘a super smart society’.
Japanese government believes the cyber physical systems (CPS) moving the society
from the chain being hunter-gatherers to an agriculture society to an industrial to

information society and to a society that generate knowledge from information that
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comes from full utilization of machines, robots and Artificial Intelligence (Al)
(Sommer, 2015; Leyh, et. al., 2017). Figure 2.1 shows the four stages of the Industrial

Revolution.

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

Figure 2.1
The Four Stages ofthe Industrial Revolution

Knowing that, Malaysia being an agrarian based economy that fully depended on
rubber and palm oil had to transform itself to an industry-based economy in order to
gain benefits from globalization and open market. As such, around in the 2000s, the
manufacturing industry has experienced considerable expansion. The manufacturing
sector has played an essential part in preparing Malaysia for a better future by
contributing significantly to Malaysia’s Gross Domestic Production (GDP). Given the
importance of the manufacturing sector to Malaysia’s economic growth, and the
importance of Electrical and Electronics (E&E) Small and Medium Enterprises
(SMEs) as key export contributors, the influence of IR4.0 has profoundly impacted the
way we live, work and interact with one another. IR4.0 represents a massive paradigm

change in the way industry functions. However, working with current development in
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the manufacturing sector, several issues were identified such as lack of skilled workers,
decreased of foreign investment, inefficient management of natural resources,
decreased production, and incapable of managing talent that led to outflow from the
country. In order to attempt to address the problems, the government of Malaysia
introduced various strategies to serve and raise Malaysia that is able to compete

globally.

But, why does Malaysia choose to go global? The main factis Malaysia not only relies
on the domestic market but also heavily on foreign trade. With the population of 32.7
million in the third quarter 2021, Malaysia is considered too small market size that is
able to visualize and maintain its economic progress. Therefore, to develop the nation
and sustain the well-being, international trade is playing an important role in
maintaining ahealthy growth in the portion of Gross Domestic Product (GDP). Having
to say that, Hassanand Talib (2011) also stated Malaysia is heavily reliant on the top
five countries for exportation- Singapore with US$34.4 billion (13.9 percent of total
Malaysian exports), China with US$34.4 billion (13.9 percent), United States of
America with US$22.5 billion (9.1 percent), Hong Kong with US$18.5 bhillion (7.5
percent) and Japan with US$17.1 billion (6.9 percent) which indicating that these trade
partners are important contributors for the nation’s GDP growth and losing of any of
the partners will expose Malaysia’s economy to economic instability. Based on Figure
2.2, Malaysia’s GDP grew by 16.1 percent in the second quarter of 2021, following
four consecutive quarters of decrease. One major contributor is the manufacturing

sector that remained as the anchor to the economy.
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Further, in today’s business climate, exploring new markets with digitalization
becoming a global trend and connecting the digital ecosystem with export ecosystem
partners are inevitable. Our manufacturers are required to equip themselves with the
right knowledge and tools which without any doubt Malaysia is heavily dependent on
for international expertise to acquire them. It is a fact that organizations that want to
grow and stay globally competitive, a fine tuning of a mix of policies and efforts are
needed. The World Economic Forum (WEF) has placed Malaysia at 25t out of 64
economies in its Global Competitive Index 2021, an increase from 27t place in 2020.
The introduction of IR4.0 with advanced technologies could have a disruptive impact
from an economic standpoint and it is inevitable to require a knowledge-based society
that is innovative, competitive and strives towards economic sustainability in order to

reap the rewards.
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2.2  Malaysia’s Economic Development

The development of the manufacturing industry particularly in electronics and textiles
made Malaysia one of the most prosperous economies. Despite the factthat Malaysia’s
exports are expanding and providing revenue for the government to invest in physical
infrastructure, education and health care, achieving a balanced, responsible and
sustainable growth have been Malaysia’s key problems. Earlier, the ethnic economic
gap and poverty led to the introduction of The New Economic Policy (NEP) (from
1970 to 1990). Our second Prime Minister, late Tun Haji Abdul Razak introduced this
policy which intended to restructure ethnic economic gaps and eradicate poverty. The
Second Malaysia Plan (1971 to 1975) until the Fifth Malaysia Plan (1986 to 1990)
(Drabble, 2001) were drafted and implemented to address the major challenges and
build a solid foundation for the nation to grow further in future. Table 2.1 tabled the
fourteen development plans which have the Five-Year Plan Scheme developed and
deployed out national goals, strategic papers and policies to address nation’s internal

and external challenges.

Table 2.1
Five-Year DevelopmentPlans in Malaysia
Plan Period Goals Challenges
Draft 1950-1955 Social services, infrastructure, Emergency, 1948- 1960
Development trade and development First elections, 1955
Plan
First  Malya 1956-1960 Rural development, rubber Independence,1957
Plan industry, emergency expenditure, globalrecession, 1957-
defense, security 1958
Second Makya 1961-1965 Rural development,employment  Formation of
Plan generation, economic growth, Malaysia,1963
economic diversification, social Separation of Singapore
services from Malaysia, 1965
First Malaysia 1966-1970 Racial Harmony, economic May 13th Riots, 1969
Plan growth, employmentgeneration,

economic diversification,
population planning
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Table 2.1 (Continued)

Plan Period Goals Challenges
Second 1971-1975 1st Phase of NEP-eradication of ~ New EconomicPolicy,
Malaysia Plan poverty, restructuringofsociety  1971-1990

First Outline Perspective Plan Oil shock, 1973
(OPP1),1971-1990

Third Malaysia 1976-1980 2nd Phase of NEP - eradicationof Oil shock, 1979

Plan poverty, restructuring ofsociety
Private sectordriven
Fourth Malaysia  1981-1985 NEP Fiscal constraints, 1980-
Plan 1981
Mid-Term Revitalize agricultural sector
Review Fourth privatization
Malaysia Plan heavy industry
Fifth Malaysia 1986-1990 Recession, 1985- 1986
Plan
Sixth Malaysia 1991-1995 Sustained growth National Development
Plan Balanced development policy, 1991- 2000

Vision 2020 (1991)
OPP2,1991- 2000

Seventh 1996-2000 Balanced development Asian financial
Malaysia Plan Productivity drivengrowth crisis, 1997/ 98
Eighth 2001-2005 OPP3, 2001-2010 National Vision policy,
Malaysia Plan Knowledge based economy 2001- 2010
Ninth Malaysia 2006-2010 Value chain, human capital, Global Financial Crisis,
Plan socio-economic, inequities 2008 12th General
Election (2008)
National Mission, 2006-
2020
Tenth Malaysia 2011-2015 Government Transformation Global financial crisis
Plan Programme Greater competition for
New Economic Model FDI  Weak private
Economic Transformation investment
Programme
Eleventh 2016-2020 Well-being, infrastructure, green 13" General Election
Malaysia Plan growth (2013)

Fiscal constraints
Deindustrialization
Malaysian National
Development Strategy

Source: Compiled by Lee, et. al. (2017) from five-yearplans and outline perspective plans

Ever since the formulation and implementation of fourteen development plans,
planning mechanisms particularly many institutions or agencies established to
strengthen and address economic imbalances in response to internal and external
challenges which fueled massive transformations and shifting the economic focus in
Malaysia. The transformation indicated Malaysia’s changing economic landscape over

the years shown in Table 2.2.
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Table2.2

Malaysia’s Economy Transformation

Economy

Period

Policies and Documents

Institutions

Agriculture
based

1957-1980
(IMP-3MP)

Rukun Negara (1970)

Rubber Research Institute
Malaysia (RRI) (1926)
Forest Research Institute
Malaysia (FRIM) (1926)
Federal Land Development
Authority (FELDA) (1956)
Malaysian Industrial
Development Authority
(MIDA) (1967)

Malaysian Agricultural
Research and Development
Institute (MARDI) (1969)
Free Trade Zone (1972)
Ministry of Science,
Technology andthe
Environment (MOSTE)
(1973)

SIRIM (1974)

PORIM now Malaysian
Palm Qil Board (MPOB)
(1974)

National Council for
Scientific Research and
Development (NCSRD)
(1975)

Manufacturing/
Production
based

1981-2000
(AMP-7TMP)

Privatization Policy and
Master Plan (1983)

First Science Advisor (1984)
First Chapteron S& T in MP
(1986)

National S & T Policy (1986-
1989)

Industrial Technology
Development

A National ActionPlan (1990-

2001)

Reviewof National S& T
Policy (1990- 2001)

S & T in Vision 2020 (1991)

HICOM (1980)

Pejabat Cap Dagangandan
Jaminhak/ Paten now The
Intellectual Property
Corporation of Malaysia,
(MyIPO) (1983)

MIMOS (1985)

National Science Centre
(1986)

Malaysian Industry-
Government Group for High
Technology (MIGHT)
(1992)

Malaysian Technology
DevelopmentCorporation
(MTDC) (1992)

Malaysian Scienceand
Technology Information
Center (MASTIC) (1992)
Nuclear Malaysia (1994)
Academy of Sciences
Malaysia (ASM) (1995)
Multimedia Super Corridor
(MSC) (1996)

Multimedia Development
Corporation (MDeC) (1996)
SME Corp (1996)
Technology Park Malaysia
(1996)

Kulim High Tech Park
(1996)
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Table 2.2 (Continued)

Economy Period Policies and Documents Institutions
Innovation 2001-2020 The SecondNationalS& T - National Space Agency
based (8MP-11MP)  Policy and Plan of Action (2002)

(2002- 2010)

National Biotechnology
Policy (2005- 2020)
National Policy on Climate
Change (2009)

National Renewable Energy

- National Innovation

Council (2004)

- Biotech Corp. (2005)
- Malaysia Genome Institute

(MGI) (2005)

- Agro-Biotechnology

Policy & Action Plan (2009) Institute Malaysia (ABI)
National Policy on Green (2006)

Technology (2009) - Malaysian Institute of
Nanotechnology Statement Pharmaceuticalsand
(2010) Nutraceuticals (IPharm)

National Graphene Action
Plan (2013)

National Policy on ST1(2013-

(2006)
Cyber Security (2007)

- Agensilnovasi Malaysia

2020) (2010)
National loT Strategic - National Science and
Roadmap (2015) Research Council (NSRC)

NationaleCommerce

(2011)

Strategic Roadmap (2016) - Nano Malaysia Berhad
Digital Free Trade Zone (2011)
(2017) - Sustainable Energy

Development Authority
(SEDA) (2011)

- National Science Council

(2016)

- Biotech Corp now

Bioeconomy (2016)

- Malaysia Digital Economy

Corporation (MDEC)
(2016)

Source: Compiled by Science Outlook Report (2017) based on Malaysia’s development plan from
1MPto 11MP

Malaysia has now proudly grown into a trading nation. Apart from transforming the
country into one that participates in the global value chain, seeking new market growth
for manufactured products has become a crucial challenge for Malaysia as it strives to
become an industrialized nation. However, in recent years, rapid technology evolution
and creative environment have driven global competitiveness going forward. In order
to be at par with other major players in the global market, Malaysia needs to transform
and re-image the manufacturing sector by installing machines that provide digitization,
and advanced

higher value-added processes by efficient resource utilization

manufacturing technologies. The Fourth Industrial Revolution or Industry 4.0 (IR4.0)
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is making its own pathway to change the global landscape of manufacturing
competition (Drabble, 2001; Lee, et. al., 2017). Table 2.3 below shows comparisons

of Malaysia’s Major Export Products in the month of December 2020 and December

2021.

Table2.3

Comparisons of Malaysia’s Major Export Products in December 2020 and December 202 1

Products December November December Change Change
2021» (RM 2021r (RM 2020 (RM  m-0-m y-0-y
Million) Million) Million) (%) (%)

Total Exports 123,848.8 112,203.3 95,847.6 10.4 29.2
E&E Products 49,901.6 40,038.7 36,666.9 24.6 36.1
Palm Oil & Palm Oil 9,008.7 7,914.6 6,514.5 138 38.3
Based Agriculture
Products
PetroleumProducts 6,875.7 9,648.7 5,475.9 -28.7 25.6
Chemicals & Chemical 6,814.3 6,507.9 4,999.5 4.7 36.3
Products
Manufactures of Metal 5,400.9 57417 4,268.8 -5.9 26.5
Machinery, Equipment 5,122.3 4,495.1 3,729.8 14.0 37.3
& Parts
Optical & Scientific 4,794.8 4,197.0 38115 142 25.8
Equipment
LNG 4,417.7 3,839.2 2,903.0 15.1 52.2
Palm Oil - Based 3,741.9 31725 1,966.6 17.9 90.3
Manufactured Products
Rubber Products 3,2754 3,403.7 54124 -3.8 -39.5

Notes:

p — provisional data

f— final data

m-0-m — month on month

y-0-y —yearon year

Source: Departmentof Statistics, Malaysia
Tabulatedby: MATRADE

Based on the Table 2.3, the total export was increased by 29.2 percent due to
significant global demand, resulting in a renaissance of trade activities. Several
products recorded higher particularly electrical and electronic (E&E) products, palm
oil and palm oil-based agriculture products, chemicals and chemical products and

machinery, equipment and parts. However, several important products especially,
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petroleum products, and rubber products were registered lower exports (MATRADE,

2021).

2.3 Manufacturing Sectorin Malaysia

The Malaysia’s manufacturing sector primarily comprises twelve industries. These
twelve industries are divided into two groups, namely non-resource based and resource
based. Under non-resource-based category machinery and equipment, electrical and
electronics, metals industry, textiles and apparel, medical devices and transport
equipment, while resource-based category listed rubber and rubber products, food
processing, pharmaceuticals, wood-based products, oil palm-based industry and
petrochemicals (IMP2, 2005). These sectors contribute to national growth by focusing
exports on rising regional and globally markets, hence increasing the country’s GDP.
Malaysian Investment Development Authority (MIDA) has identified a number of
significant manufacturing industries namely Electrical and Electronics industry
(E&E), automobile industry, the textile industry, wood-based industry, the steel
industry and petrochemical industry. These industries are extremely important and

have been a significant contributor to the growth of the nation.

Apart from that, Malaysia was discovered to be ideally placed in the heart of Southeast
Asia, providing a dynamic commercial climate in which Malaysian manufacturing
may chart its course ahead. At the same time, Malaysia is blessed with criteria such as
being politically stable, having a strong legal system, offering attractive incentives for
investors and having well-developed infrastructure such as telecommunication
network built with digital and fiber optic technology, financial and banking sector,

fully developed industrial parks including free industrial zones, technology parks and
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the Multimedia Super Corridor (MSC) that inspire investors and business owners to

invest in Malaysia.

Beginning January 1st, 2014, companies in Malaysia will be classified as SME based
on sales turnover and number of employees. The sales turnover in the manufacturing
sector should not exceed RM50 million, and the number of full-time workers should
not exceed 200. The definitions are described in Table 2.4 below by category, namely

micro, small, and medium.

Table 2.4
Detailed Definition by Category Micro, Small, and Medium
Size Micro Small Medium
Sales Employ Sales Employ Sales Turnover Employ
Turnover ees Turnover ees ees
Manufactur <RM <5 RM300,000 5to< RM15 million  75to<
ing 300,000 to<RM15 75 to<RMS50 200
million million

Source: SME Annual Report 2018/19

At the same times, based to the most recentprofile, 98.5 percent of Malaysian business
enterprises are Small and Medium sized Enterprises (SMEs). A total of 907,065
businesses were registered, with 693,670 being micro-enterprises (76.5 percent),
192,783 being small (21.2 percent), and 20,612 being medium size (2.3 percent),
which contribute around 40 percent to economic output, and employ two-thirds of all
workers in Malaysia. Hence, SMEs may be classified according by their sizes, as

shown in Table 2.5 below:
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Table2.5
Number of Establishmentby Sector and Size (2016)

Sectors No of SME Establishment Share No.of Owrall
Micro Small Mediu  Total of Large Establish
m SMEs SMEs Firms ment
(%)
Services 649,186 148,078 11,862 809,126 89.2 9,185 818,311
Manufacturin
g 22,083 23,096 2,519 47,698 5.3 1,403 49,101

Construction 17,321 17,008 4,829 39,158 4.3 1,400 40,558
Agriculture 4,863 4,143 1,212 10,218 11 1,410 11,628

Mining &
Quarrying 217 458 190 865 0.1 161 1,026
Total 693,670 192,783 20,612 907,065 100 13,5559 920,624

Source: Economic Census 2016: Profile of Small and Medium Enterprises (reference year 2015),
Department of Statistics, Malaysia

In terms of geographical location, the West Coast of Malaysia has the majority of
SMEs. The majority of SMEs are located in the West Coast because of Malaysia’s
commitment to industrialize this area and provide easy accessibility of ports facilities.
Selangor contributed the most, at 19.8 percent, followed by W.P. Kuala Lumpur at
14.7 percent. Johor has 10.8 percent, whereby Perak has 8.3 percent. The overall
performance of SMEs is still on pace to meet the objective of 41 percent of GDP by
2020, as set forth in the newly released Dasar Keusahawanan Nasional 2030 (DKN
2030). Furthermore, according to the Department of Statistics Malaysia (DOSM),
Malaysia’s SMEs contributed 38.3 percent of GDP in 2018, totaling to RM 521.7
billion, up from 37.8 percent in 2017, equal to RM 491.2 billion. As a result, it
demonstrates that SMEs in Malaysia are still relevant and provide a competitive edge
to the country’s economic progress (Abd Halim & Abd Halim, 2020). Table 2.6
displays the total number of registered SMEs establishments in the remaining state

showed in (SME Annual Report, 2017).
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Table 2.6
Number of Concentration of SME Establishments by State

State Total SMEs Percentage
Selangor 179,271 19.8
WP Kuala Lumpur 133,703 14.7
Johor 98,190 10.8
Perak 75,140 8.3
Pulau Pinang 66,921 1.4
Sarawak 61,036 6.7
Sabah 55,702 6.2
Kedah 48,894 54
Kelantan 46,618 51
Pahang 37,573 4.1
Negeri Sembilan 32,721 3.6
Melaka 31,361 35
Terengganu 29,324 3.2
Perlis 6,808 0.8
WP Labuan 2,567 0.3
WP Putrajaya 1,236 0.1

Total SMEs 907,065 100.0

Source: Economic Census 2016: Profile of Small and Medium Enterprises (reference year 2015),
Department of Statistics, Malaysia

The investments that are pouring in significantly contribute to the development of the
manufacturing sector. In fact, the operation of the manufacturing sector is always
connected with the economic related activities such as exportation and importation. As
such, manufacturing can be defined as the transformation of physical or chemical raw
materials into new products that are produced by manual labor or by machinery on a
large scale. Many researchers had shown a deep interest in the manufacturing sector

because of its pivotal role in economic growth.

In Malaysia, the manufacturing sector is critical and plays a key role in the economy,
contributing 22 percent of GDP during the last five years. Even though their presence
in the global arena is weak, they have potential to be global exporters. Gladly to say,
Malaysian manufacturing sector has continuously creating jobs and business
opportunities, aswell as encouraging foreign direct investment (FDI) which could help

in the development of better infrastructure for its people and nation. Malaysia, as a
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transit and destination for global multinational manufacturing businesses looking to
invest, needs to be more competitive in order to compete in the manufacturing sector.
Table 2.7 shows Malaysia’s major export products in the year 2020 and 2021 and

Table 2.8 shows Malaysia’s international export market in 2020 and 2021.

Table 2.7
Malaysia’s Major Export Products in the Year 2020 and 2021
Products 2021» (RM 20207 (RM Change (%)
Million) Million)

Total Exports 1,239,800.6 983,826.8 26.0
E&E Products 455,729.3 386,291.9 18.0
PetroleumProducts 95,657.9 61,888.8 54.6
Palm Oil & Palm Oil Based Agriculture 75,811.6 52,326.4 44.9
Products
Chemicals & Chemical Products 70,677.9 50,735.9 39.3
RubberProducts 64,607.0 44,301.8 458
Manufactures of Metal 61,560.3 36,830.0 67.1
Machinery, Equipment & Parts 49,590.4 39,445.7 25.7
Optical & Scientific Equipment 46,925.9 42,220.1 111
LNG 36,589.4 29,868.1 22.5
Palm Oil - Based Manufactured Products 32,704.1 21,005.9 55.7

Notes:

p — provisional data

f— final data

Source: Departmentof Statistics, Malaysia
Tabulated by: MATRADE

Table2.8
Malaysia’s International Export Marketin the2020 and 2021
Markets 2021» (RM 2020 (RM Change
Million) Muillion) (%)

Total Exports 1,239,800.6 983,826.8 26.0
China 192,049.0 159,223.0 20.6
Singapore 173,386.5 142,145.6 220
USA 142,237.0 109,080.3 304
Hong Kong 76,626.3 68,166.8 12.4
Japan 75,270.1 62,561.4 20.3
Thailand 52,396.7 45,339.5 15.6
Vietnam 45,502.1 30,904.6 47.2
India 45,183.8 30,403.8 48.6
Taiwan 40,538.9 33,873.5 19.7
Indonesia 39,216.9 29,588.8 325

Notes:

p — provisional data

f—final data

Source: Departmentof Statistics, Malaysia
Tabulatedby: MATRADE
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In December 2021, there were 2,259,619 people employed in the manufacturing
industry, up 2.7 percent from 2,199,195 in December 2020. Table 2.9 depicts the
number of employees of manufacturing sector by sub-sector from 2019 to 2021.
Meanwhile, in December 2021, salaries and wages totaled RM 8,121.5 million, up 4.9
percent or RM 377.8 million from the previous year’s same month. In comparison to
November 2021, salaries and wages paid in December 2021 increased by 7.8 percent
(RM 586.0 million). Figure 2.3 depicts the number of employees and salaries & wages

in manufacturing sector from January 2020 to December 2021.

Table 2.9
Number of Employees of Manufacturing Sector by Sub-Sector from2019t0 2021
Sub-sector 2019 2020 2021
Food, bewerages and tobacco 294,505 290,799 297,901
Manufacture of food products 275,355 273,958 280,751
Manufacture of beverages 17,552 15,681 15,951
Manufacture of tobacco products 1,598 1,160 1,199
Textiles, wearing apparel, leather and 93,969 80,451 82,500
footwear
Manufacture of textiles 28,347 26,699 27,738
Manufacture of wearing apparel 53,463 41,919 42,474
Manufacture of leather and related 12,158 11,833 12,288
products
Wood products, furniture, paper products 298,131 284,313 293,945
and printing
Manufacture of wood and products of 98,930 91,127 93,465
wood and cork, except furniture;
manufacture of articles of straw and
plaiting materials
Manufacture of paper and paper 57,044 54,294 56,213
products
Printing and reproduction of recorded 66,042 65,015 67,428
media
Manufacture of furniture 76,116 73,877 76,839
Petroleum, chemical, rubber and plastic 414,144 417,319 420,316
Manufacture of coke and refined 17,918 16,623 17,093

petroleumproducts

Manufacture of chemicals and 108,158 101,429 101,692
chemical products

Manufacture of basic pharmaceutical 21,320 23,344 25,092
products and pharmaceutical

preparations

Manufacture of rubber and plastics 266,749 275,924 276,438
products
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Table 2.9 (Continued)
Sub-sector 2019 2020 2021
Non-metallic mineral products, basic metal 367,904 368,721 373,358
and fabricated metal products
Manufacture of other non-metallic 107,017 103,386 105,600
mineral products
Manufacture of basic metals 111,660 110,682 111,076
Manufacture of fabricated metal 149,227 154,653 156,682
products, except machinery and
equipment
Electrical and electronic products 562,778 556,233 585,527
Manufacture of computer, electronics 376,161 365,538 390,477
and optical products
Manufacture of electrical equipment 95,456 98,712 102,080
Manufacture of machinery and 91,161 91,983 92,969
equipmentn.e.c.
Transport equipment and other 212,357 201,360 206,071

manufactures
Manufacture of motorvehicles, trailers 89,154 82,994 83,798
and semi-trailers
Manufacture of other transport 45,413 41,252 41,596
equipment
Other manufacturing 36,734 37,138 39,222
Repair and installation of machinery 41,056 39,976 41,456
and equipment
Total Employees 2,243,788 2,199,195 2,259,619
Number of Employees Salaries & wages (RM '000)
2,300,000
/\__\‘_~\__/__—/
2,250,000
2,200,000
2,150,000
N |
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
2020 2021
== Number of employees == Salaries & wages (RM '000)
Figure 2.3

Number of Employees and Salaries & Wages in Manufacturing Sector (January 2020 to December
2021)
Source: Departmentof Statistics Malaysia (December 2021)
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Table 2.9 figures clearly shows the E&E sub-sector has the largest number of
employees followed by petroleum-based industries. The same category can be seenin
major export products. These facts demonstrate the importance of manufacturing
sector to economic growth and without a doubt, these manufacturing sub-sectors serve
as the engine that drives other areas such as finance, services sectors, transportation

and so on.

Due to its important role in the economic health of Malaysia, strategy like
diversification has been a preferred choice in bringing the organization to grow and be
able to compete in the global economy. Incorporating into new economic activities,
whether through internal development, acquisition or strategic alliances has been
essential to remaining dynamic and to addressing company competitiveness
(Ganzarain, & Errasti, 2016). However, there is an increasingly shifting trend in the
manufacturing sector toward more innovative and technologically produced products
are demanded. The demand for these products is influenced by multiple factors.
Firstly, there is a shift in the global economic order whereby China and other
developed countries such as Japan, South Korea, France, United States, Italy,
Australia, United Kingdom and Germany have positive effects on the growth of
emerging economies. Secondly, the rate of technological advancement growth, with
modern technologies such as the Internet of Things (loT), Big Data, Artificial
Intelligence (Al), Data Analytics and cloud computing driving the manufacturing
sector at a quick pace. Thirdly, the workforce’s knowledge and skills have been
installed in the future. It is worth noting that, in order to capitalize on digital
opportunities, the manufacturing sector must maintain talent, skills and knowledge of

its workers. Fourthly, supply chains are shifting their operations globally. The supply
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chain, which was formerly restricted by geographical location, is now experiencing
enormous change, with the manufacturing sector now having to create partners and
their network in a borderless world. At the same time, global competitiveness
stimulates Malaysia’s manufacturing sector to the next level, as Malaysian companies
must enter the global market in order to increase exports of domestic products for long-
term growth. Increased regulations are also a motivating force, as environmental and
standard concerns have pushed businesses to adhere 1ISO compliance. Lastly, changes
in customer behavior in areas where there is demand for personalized products forces

organizations to reassess manufacturing processes and systems (MITI, 2018).

Despite this, there has been a significant increase in the number of research and
discussions on IR4.0 in recent years. IR4.0 describes a whole new approach to the
business world by embedding an integrated advanced computing technologies system
into the physical world, bringing a new level of communication, automation,
reasoning, function ability, reliability and wireless network into the physical world,
standardizing the quality production system in the manufacturing sector (Ozbek, et.
al., 2014). A significant feature of IR4.0 is the breathtaking rate of change, with
innovations that took years to attain market maturity in the nineteenth and twentieth
centuries becoming obsolete within months. Since customer expectations have become
more exacting, and the pressures for a competitive advantage have resulted, innovation
cycles have become exponentially shorter. However, as digitalization grows, there is
growing anxiety about changing production processes, which is putting manufacturing
business models to the test. It is very concerning and indicates that organizations who
miss the digitalization boat now risk slipping too far behind and maybe never catching

up again.
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Hassan and Talib (2011) also highlighted that since the manufacturing sector is so
significant, any changes in the external trade will have an impact on the performance
of the Malaysian economy. Malaysian economic performance is inextricably linked to
international trade, and Malaysian economy is extremely vulnerable to changes in the
global market. As a result, Malaysia should continue to examine and improve the
policies that are now in order to encourage innovation and transformation that will
guide the business world and eventually change the way we are doing businesses. The
commitment of Malaysian Government is indeed necessary to identify and formulate
effective policies to enhance exports and assist Malaysian manufacturers. Over the
next 35 years, there will be a global movement of economic dominance from North
America, Western Europe and Japan to China and India, with greater emphasis placed
on the country that quickly adopts IR4.0. Itis important to recognize that Malaysia has
great potential as long as the foundation for the development of the country’s digital

technology is strong.

Hence, to put on solid economic footing, Malaysia must strategically focus on a high-
value and knowledge-based economy, and the Malaysian government must chart a
course toward the global trend of adopting IR4.0. First and foremost, research on E&E
SMEs readiness to adopt IR4.0 is critical. The manufacturing sector will benefit from

being ready for IR4.0.

2.4 Electrical and Electronics (E&E) Small and Medium Enterprises (SMES)
The Electrical and Electronics (E&E) Small and Medium Enterprises (SMEs) are

regarded as the backbone of Malaysia’s manufacturing economy, playing a critical role
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in enabling the country to move to the next level. Despite interruptions in the global
supply chain and other concerns, the year 2021 saw a steady global trade performance
that rebounded from the impact of the Covid-19 pandemic. Hence, the E&E SMEs
sector is the country’s primary and largest manufacturing industry, contributing

significantly to the country’s exports and employment.

Malaysia’s E&E SMEs fall within the non-resource-based category, which has become
a source of value creation and boosts innovation capacity via its efforts to adopt smart
manufacturing processes and technologies known as IR4.0 (Abdul, et. al., 2010). The
E&E SMEs sector includes several product categories, including semiconductors and
radio frequency identification (the largest component of exports), industrial electronics
(telecommunications, computers and computer related devices, and scientific
equipment), consumer electronics (television sets and digital audio-visual products,
thin-film train transistor - liquid crystal displays (TFT-LCD), and within electrical
products. The majority of semiconductors are located in Free Zones, such as Pinang

Island, Selangor, and Melaka.

Products from E&E SMEs are exported to the United States of America (USA), Japan,
Singapore, the European Union (EU), China, India, Australia, and ASEAN countries.
Table 2.10 depicted the main trading partners of electrical and electronics from
January to June 2021. According to Table 2.10, ASEAN countries include Singapore,
Thailand, Indonesia, Vietnam, the Philippines, Brunei, Myanmar, Cambodia, and the
Lao People’s Democratic Republic. The EU is made up of Germany, the Netherlands,
Italy, France, and Ireland; APEC is made up of the People’s Republic of China,
Singapore, the United States, Japan, and Chinese Taipei; EFTA is made up of

Switzerland, Norway, Iceland, and Liechtenstein; and the CPTPP is made up of
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Singapore, Japan, Vietnam, Australia, and Mexico. Simultaneously, Table 2.11

depicted principal statistics of electrical and electronics products by states in 2020.

Table 2.10
Main Trading Partners of Electrical and Electronics Products in 2021 (Jan-June)
Country Bxport Import
(RM mil.) (US$ mil.) (RM mil.) (US$ mil.)
ASEAN 60,676.1 14,812.2 24,689.5 6,027.2
EU 20,049.9 4,894.5 11,797.2 2,879.9
APEC 184,210.9 44,969.3 129,411.5 31,591.7
EFTA 199.8 48.8 288.6 70.5
CPTPP 68,249.0 16,660.8 29,653.0 7,238.9
Note: Value in US$ computed by MITI
Sources: Department of Statistics Malaysiaand MATRADE
Table 2.11
Principal Statistics of Electrical and Electronics Products by States, 2020
State Value of Value of Value Number  Salaries  Value of
Gross Intermedi  Added of & Wages Fixed
Output ate Input (RM Persons Paid (RM Assets
(RM (RM Million) Engaged Miillion) (RM
Million)  Million) Million)
Johor 57,362 46,448 10,914 98,769 3,957 7,027
Kedah 51,886 43,079 8,806 38,046 1,914 10,756
Kelantan 1,295 1,086 209 2,246 84 439
Melaka 18,892 15,328 3,564 30,353 1,507 6,200
Negeri 12,680 10,582 2,008 17,000 918 4,096
Sembilan
Pahang 704 550 153 3,293 119 187
Pulau 141,529 110,582 30,947 155,843 9,363 27,279
Pinang
Perak & 13,047 10,717 2,330 29,214 1,194 2,410
Perlis
Selangor 113,366 86,962 26,404 179,974 6,435 12,874
Terengganu 24 18 6 239 6 32
Sabah 48 35 13 728 11 18
Sarawak 5,133 3,740 1,394 10,078 479 1,529
W.P. Kuak 1,457 1,017 440 9,905 395 473
Lumpur &
W.P.
Labuan
Total 417,424 330,145 87,279 575,689 26,380 73,321

Source: Departmentof Statistics Malaysia

In 2020, the E&E SMEs contributed a significant 6.8 percent of the country’s GDP
(2019: 6.3 percent) and generated 39 percent of export earnings (2019: 37 percent).

Although the E&E SMEs has grown greatly since its establishment, it now confronts
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a number of obstacles that are limiting its development. A shortage of talent is regarded
as one of the underlying obstacles impeding the sector’s development. A large
percentage of companies express difficulty in locating domestic people with the
advanced technical, communication, and job-specific skills needed to move the E&E
business ahead. It is not surprising, then, that electrical, electronic, and mechanical
engineers, whose abilities and skills are in high demand in the E&E sector, have been
featured on Malaysia’s Critical Occupation list for the past five years, showing

continued talent shortages in these critical occupations (CSC, 2020).

The workforce’s competencies, skills, and capabilities will define and highlight talent
development along the value chain. However, a lack of highly technical skills limits
future work opportunities and may have a negative influence. Malaysia Digital
Economy Corporation (MDEC) also investigated the present manpower deficit in
order to execute an innovative business model, which required attention of several
stakeholders. The MDEC Digital Talent Report 2017 - Final Findings has released a
list of technical skills that will be in high demand over the next three years. Table 2.12

depicts an evaluation of employment demand based on technical skills shortages.

Table 2.12
Job Demand Side Assessment: Technical Skills Shortagein NextThree Years
Profile of Workforce Technical Skills Shortages in next
Three Years
Software Development » Java
» JavaScript
v .Net
Creative Multimedia » Adobe Creative Suite
» Autodesk Suite
v Apple Final Cut Studio
Networking and Network v IP, SIP
Security » CISCO
» HP
OS and Server Technologies » Windows
v Linux
» Android
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Table 2.12 (Continued)

Profile of Workforce Technical Skills Shortages in next
Three Years
Cyber Security » Risk assessment and management

v Incident handling and response
» Penetration testing/assessment
Database » MSSQL
» My SQL
» Oracle
Embedded System » Embedded Java
» C/C++
» Assembly Languages
Big Data and Analytics (BDA) » Data Management
» Data Science

» Python
Emerging Technologies v Artificial Intelligence

» Automation and Robotics

v Integrated Automation/loT
e-Commerce related skills » Web Development

» e-Commerce platform
» Search Engine Optimization
Source: MDEC Digital Talent Report 2017- Final Findings

According to the Eleventh Malaysia Plan, several reasons have been identified for the
E&E SMEs to be a catalyst for IR4.0. E&E SMEs have a strong potential to contribute
significantly to the country’s exports and employment in the manufacturing sector.
With input from policymakers, industry leaders, academia, scientific community, and
non-governmental organizations (NGOSs), the Emerging Science, Engineering and
Technology (ESET) study concluded that the E&E SMEs should be prioritized
because digital technologies will first impact this sector and there will be cross-cutting
challenges associated with IR4.0. The Malaysian Productivity Blueprint also noted
that there is a need to strengthen our innovative practices and partnerships between
industries, as well as to begin by prioritizing sub-sectors such as E&E SMEs, since
IR4.0 is expected to improve flexibility and efficiency (Science Outlook Report,

2017).
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In addition, the ‘US-China Trade War’ that began in 2018 caused both countries to
dispute on tariffs on goods traded between them. The United States submitted arequest
for consultation with the World Trade Organization (WTO) alleging that China
violated intellectual property rights, especially with regard to technology. Foreign
companies are being forced to engage into joint ventures that give them the access to
utilize, duplicate, improve, or steal their technologies. This protracted trade war creates
a significant opportunity for Malaysian semiconductor and semiconductor-related
products, as global companies may opt to relocate or outsource their plants to
Malaysia. Furthermore, Malaysia’s strategic position and commitment to encouraging
international high-quality and technology investment will provide a platform for
investors to establish their operations. The current state of the global market offers an

excellent opportunity for Malaysia’s E&E SMEs.

In addition, the Covid-19 pandemic had a severe impact on the world in early 2020,
putting people’s health and well-being at risk and interrupting economic activity. This
epidemic also created uncertainty in world commerce, which negatively impacted
Malaysia’s economy as the country’s E&E exports plummeted. Nonetheless, exports
have mostly rebounded since May 2020 as a consequence of increased external
demand and the global E&E value chain’s general robustness. The worldwide
pandemic and ongoing trade disputes between China and the United States were
largely viewed as chances for Malaysia to increase its E&E exports in the medium to

long term (Ji, et. al., 2021).

The involvement of Malaysian E&E SMEs in IR4.0 is no exception. Minister Datuk

Seri Mohamed Azmin Ali, the International Trade and Industry, recognized the

43



importance of E&E SMEs, since this sector provides intermediary products and
components that aid in the adopting of IR4.0. Robots, Al, and other new technological
breakthroughs will revolutionize E&E SMEs, aswell asour society, in the future years,
because IR4.0 is driven by technology. The digital revolution will integrate all
equipment, machinery, materials, and end products to compute, communicate, and
control (3C), promoting transparency, flexibility, productivity, profitability, resource
and energy efficiency through technical features from a staff- friendly autonomous

architecture (Schroder, 2017).

This Fourth Industrial Revolution, in general, provides enormous difficulties and
challenges to E&E SMEs; yet, it also brings fresh potential for development and
improvement. The IR4.0 impact would boost competitiveness, costing and time
reduction, putting pressure on industrial participants to implement a systematic
approach to successfully improve the process. The E&E SMEs understand that IR4.0
is critical to their viability. Organizations that are resistant to change will perish. E&E
SMEs must continue to learn and make a difference in order to expand and get a

competitive edge.

2.5  Importance of IR4.0 and Global Marketplace

Industry 4.0 describes “Industrie 4.0” as the convergence of technological and
embedded system manufacturing technologies that produce cyber-physical systems
(CPS). The CPS is hacking into the reality and transforming reality as we know it,
resulting in a massive talent crisis that has never occurred in history before. In other
words, IR4.0 integrates two realities: physical reality and virtual reality. 1R4.0

represents a “new paradigm” in manufacturing, resulting in “faster and more accurate



decision-making” (Kang, et. al., 2016) and a “totally new approach to production”

(Veza, et. al., 2015).

IR4.0 is operated in terms of self-managing and self-control networks in production
and industrial processesthat result intelligent products and smart production processes
(Brettel, et. al., 2014; Macdougall, 2014). Big data and analytics, autonomous robots,
3D simulation, horizontal and vertical system integration, Industrial Internet of Things
(10T), cyber security, cloud computing, additive manufacturing, and augmented reality
are the nine (9) pillars of IR4.0 that have been identified and capable of transforming
the manufacturing landscape. Therefore, it not only affects manufacturing, logistics,
and technology, but also alter perceptions of already successful business models. 1R4.0
alter the fundamentals of competing and operating in entire industries, which new

quality of life is being created in an undefined SMART future.

A smart organization (SMART) is a metaphor and a never-ending type of
organizational enhancement of the structure and methods of functioning performed via
a systematic process of learning and applying knowledge to survive and flourish
(Bratianu, et. al., 2006; Sydinmaanlakka, 2002). The SMART organization’s concept
is centered on the need to harness information age technologies and management
techniques in a specific way within a business. By adopting IR4.0, organizations may
expect to see a significant gain in both production and efficiency. This is due to the
digitization of the whole product life cycle, which will enable the company to leverage
data from production, service, and even social media to develop products more quickly
(MyForesight, 2018). Interaction and collaboration between enterprises and

customers, for example, may be achieved through the use of a social media platform,
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which caneventually contribute in product creation. Through autonomous robots and
the Internet of Things, IR4.0 canincrease automation, reducing the reliance on people,
who are prone to errors. SMEs may utilize big data and Analytics to make sense of
large amounts of data and develop insights and business plans. Machine learning may
be used to better analyse customer behavior and more proactively adapt marketing
tactics. Cloud computing allows SMEs to transfer IT services to cloud providers,
allowing them to concentrate on their core business. Cyber security assists SMES in
effectively securing data such as customer information, company secrets,and sensitive

data (Teh & Kee, 2019).

Furthermore, IR4.0 enables organizations to improve their competitiveness. The nine
technical breakthroughs are able to alleviate the Ilimits experienced by the
organizations, allowing them to compete in both global and local market (Gilchrist,
2016). The self-optimized manufacturing will result in nearly no production
downtime, which is critical for industries. It may also improve the power to make a
variety of goods at a faster and higher quality, while also increase efficiency. Another
important feature of IR4.0 is that it reduces operational costs. This is due to IR4.0’s
higher level of automation, which necessitates fewer personnel while also resulting in
less waste and more operational efficiencies. As a result, IR4.0 may not only boost
production and efficiency, but also lower operating costs and boost competitiveness

(Teh & Kee, 2019).

Furthermore, the evolving nature of goods is disrupting value chains and driving
organizations to rethink practically everything the organization do, from how

organization design, produce, manage, and service goods to how organization develop
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and protect the essential IT infrastructure (Porter & Heppelmann, 2014). IR4.0
expands on the digital revolution by integrating multiple technologies that have the
potential to significantly enhance environmental, commercial, societal, and
interpersonal paradigms. Some occupations will be superseded in the IR4.0 era. These
new breakthroughs have a huge impact on people’s education. Only individuals that
are competent, well educated, and skilled will be able to control the industrial setup’s
advances. As a consequence, the organization gets wiser, with much more access to
the information and increased productivity. Implementing IR4.0 will certainly have an
influence on worker routines, training, creative work arrangement techniques, and
changes in communication and interaction in the human-machine environment
structures, which may be classified asnew digital modes in the context of smart factory

(Elsharydah, et. al., 2020; Affydah, et. al., 2021).

IR4.0 indeed an inspiration as well as possibility for new development chances and
challenges, but also a cause of the failure of many businesses, due to IR4.0’s immerse
power. Continual changes in lifestyle, societal expectations, and the pursuit of
innovation in the manufacturing process have resulted in disparities in growth and
expansion among global countries, with technology serving as the foundation for these

disparities (Affydah, et. al., 2021).

Nevertheless, because Malaysia’s manufacturing sector is continually expanding its
footprint towards globalization, investing in IR4.0 is the only ticket for Malaysian
E&E SMEs to enter the global marketplace in the near future. At the same time, there
is a definite future trend in which former competitors must collaborate and establish

alliances in order to compete in the market place. Early adopters of IR4.0 will be
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rewarded for having the bravery to dive into IR4.0 related technologies, while those
who resist change risk being obsolete and left behind. In the view of that reasoning, it
is important to keep up with IR4.0 technological transformation, and the desire to enter

the global market will not be jeopardized (Nagy, et. al., 2018).

2.6 Towards IR4.0 Development in Malaysia and Future Manufacturing

Malaysia has a long history of economic development and is well-known for its agro-
based sectors such as crude oil, rubber, wood, and fiber. These raw materials were
processed for both human consumption and exports. The exportation of these
processed raw resources generates income that is utilized to drive economic growth
and strengthen the fiscal position, both of which are used to construct and develop the

country.

Several solutions, including such as Lean Manufacturing (LM), agile manufacturing,
mass customization, and six sigmas aswell asrelocation of the manufacturing facilities
in low-wage countries, have been employed in recent years in an attempt to maximize
profit while mmimizing production costs, which derived from customers’ reluctance
to pay a significant price premium for a small improvement in quality. Digitalization,
on the other hand, will be the next step in increasing competitiveness. As a result of
digitalization, numerous repercussions, either favorably or badly could be on the

manufacturing sector (Brettel, et. al., 2014).

As the advent of Information and Communications Technology (ICT), there has been
significant advancement in communication over a worldwide network known as the

Internet. Within this trend, big data, embedded systems, cloud computing, Internet of
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Things (loT), wireless sensor networks, and mobile internet are driving the force
(Kagermann, et. al., 2013) and previous research has proven that digitalization

generates value opportunities (Brettel, et. al., 2014).

According to Germany's “High-Tech Strategy 2020 Action Plan” announced in 2011
(Kagermann, et. al., 2013), the vision of Industry 4.0 is to lead the 10T and Cyber
Physical Systems (CPS) into manufacturing by automating production and operations
modules and exchanging information to promote an intelligent environment. In brief,
the goal of IR4.0 is to have manufacturing that is distinguished by the 10T, intellige nt
sensor and actors, real-time data analytics, robots, additive manufacturing, and the
internet of services, resulting in smart factories that enable personalized mass

production.

To reap the benefits of the IR4.0, Malaysia’s government is committed to address the
difficulties of IR4.0 advanced technologies through undertaking a variety programme,
projects, and initiatives. As a result, the Malaysian Ministry of International Trade and
Industry (MITI), has taken up the lead in positioning Malaysia as a preferred
investment location. To achieve success, MITI has been allocated and manages a
number of portfolios, including productivity, industrial investment, international trade,
small and medium enterprises, development of financial institutions and a few others.
Malaysian Investment Development Authority (MIDA), Malaysia Industrial
Development Finance (MIDF), Malaysia Automotive Robotics and loT Institute
(MARIi), Malaysia Productivity Corporation (MPC), SIRIM, Malaysia External Trade
Development Corporation (MATRADE), and a few others are among the Federal

Agencies tasked with overseeing development under MITI.
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MITI has been taking proactive steps to develop Industry 4wrd: National Policy in
regards to IR4.0. The major objective is to strengthen and establish the suitable
ecosystem for IR4.0 by transforming Malaysia’s manufacturing sector and its related
services. The government provides direction and facilitator for the nation’s IR4.0
strategy. The government offer strategic guidance and policy decisions on areas of
focus and engagements required to establish a complementary environment for a
responsible and sustainable revolution to occur through the National IR4.0 Policy. It
is a visible pattern that digital technology has a massive impact on the legal,
technological, political, economic, social and environmental landscapes. The digital
revolution is an unstoppable phenomenon as a result of several significant events that
are taking place at the present and will have an impact on humanity in one way or

another.

To date, IR4.0 has the potential to disrupt practically every industry, and it is being
driven by a few significant advanced technologies. Consumer demand has changed
toward higher-quality products that are more value for money. The newer discovery
of transmitting digital instruction to the physical world, notably 3D printing for
manufacturing, construction, and healthcare, has opened up new opportunities.
Another example is augmented reality, the evolution of human-machine interaction
known as ‘Siri’, the iPhone’s assistant, which is a common Artificial Intelligence (AI)
that bridges the gap between physical and virtual worlds. The Internet of Things (IoT)
is bringing an increase in data volumes, connectivity, the expansion of business
intelligence and analytics capabilities, all of which contribute to significant potential

for those who can take advantage of them (Science Outlook Report, 2017). In other
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words, the Internet of Things (loT) builds smart equipment by utilizing analytics and
sensors to collect data and generate knowledge in order to better understand the
customer. Then, the real-time-adjusted system provides the desired outputs to the

customer throughout the lifespan.

Simultaneously, virtualization is progressing rapidly. Virtual learning, virtual
shopping via e-commerce, e-government, virtual entertainment, virtual services such
as healthcare remote diagnostics, virtual financing via Blockchain, and virtual
manufacturing are a few examples. The virtualization idea significantly reduces
response time. Moreover, Asian countries such as South Korea, China, Hong Kong,
Japan, and Singapore are actively investing heavily in their universities to provide
superior higher education, which accelerates knowledge development which leads to
more innovation and creative businesses being established in the East. Asia’s countries
are accumulating wealth as result of economic growth, which has a direct impact on
the movement of global power from the West to the East. In light of this, more people
will migrate to cities in quest of work opportunities, a solid education, and well-
developed infrastructure such as transportation facilities and healthcare services

(Science Outlook Report, 2017).

According to MITI, manufacturers will only be able to embrace IR4.0 if three (3)
aspects are changed: people, processes, and technology. To remain relevant and
competitive, it is critical to acquire the right talent, developing the necessary human
capital, and retain existing talent with the proper guidance. Hence, by committing
manufacturers to change their over-bureaucratic policies and strengthen their

infrastructure, they may improve their manufacturing processes and overall business
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operations. Manufacturers are also willing to accept advanced technologies from their
suppliers in order to strengthen the value chains of businesses (MITI, 2018). Table
2.13 depicts the digital technology development in Malaysia since 1994 (Science

Outlook Report, 2017).

Table 2.13
IR4.0 Development in Malaysia
Period Organizations Policy documents/ National Initiatives
1994 to 2004 ® Multimedia Super ® National Telecommunication
Corridor (MSC) (1996) Policy (1994)
® Multimedia Development @  Digital Signature Act (1997)
Corporation SdnBhd ® Computer Crime Act (1997)
(MDC) (1996) ® Copyright (Amendment) Act
(1997)
® Telemedicine Act (1997)
® Communication and Multimedia
Act (1998)
2005 to 2014 ® MSCtoMSCMalaysia ~ ® National Cyber Security Policy
(2006) (2006)

® MDC to MDeC (2006) ® Electronic Commerce Act (2006)

® Personal Data Protection Act
(2010)

® Evidence (Amendment) (No 2)
Act (2012)

® Blueprint forthe Implementation
of the Strategic ICT Road Map
(2012)

® Digital Malaysia Program(2012)

2015 to Present ® EstablishmentofCyber- @  National Internetofthings (IoT)

court (2016) Strategic Road map (2015)
® MDeCto MDEC (2016) @  Nationale-Commerce Strategic
Road map (2016)

® Malaysia Tech Entrepreneur
Programme, MDEC (2017)

® MalaysiaDigital Hub, MDEC

® Digital Free Trade Zone (2017)

Source: Digital technology development in Malaysia (compiled by Science Outlook Report, 2017)

Based on the Table 2.13, Malaysia Digital Economy Corporation (MDEC) launched
the Multimedia Super Corridor in 1996 in response to the development of Information
and Communication Technology (ICT), with the goal of strategically advising the
government on policies, legislation, and standards for ICT and multimedia operations.

It also led the agency in driving the engine of growth in all economic sectors towards
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the digital economy, which facilitated online communication, business operations, and
advanced manufacturing. There are four key technologies for IR4.0, namely CPS
(Cyber Physical Systems) to CPPS (Cyber Physical Production System), mobile
internet and Internet of Things technologies, cloud computing technology, and Big
Data and Advanced Analysis technology, which require state support for funding and
policies in order to be on the right track. Computer integrated manufacturing will be
adopted in sectors of production with the assistance of ICT and current research and

development (R&D) toward IR4.0 (Leyh, et. al., 2017).

To summarize, Malaysian SMEs have not yet been equipped for the deployment of
IR4.0. Despite the great development prosperity of IR 4.0, the majority of SMEs in the
industry are ignorant of it. Small and medium-sized enterprises (SMES) must come to
terms with these shocks, become more resilient, and see the velocity of change as
something of an opportunity. IR4.0 will have a huge influence on Malaysian
organizations and enterprises. To guarantee that SMEs can adapt more modern

manufacturing processes, an exclusive foundation or programme is necessary.

2.7  IR4.0 Adoption

Manufacturing companies have implemented several practices in an attempt to sustain
competitive advantage, including lean operating systems (Mrugalska, et. al., 2017),
production flow design (Neumann, et. al., 2006), capability building and leadership
(Higgs & Rowland, 2000), end-to-end operation such as product development
(Dougherty, 1992; Brown, et. al., 1995), performance management (Otley, 1999), and
continuous improvement (Bessant & Caffyn, 1997; Bessant & Francis, 1999).

However, the new wave of manufacturing necessitated the next step of integration of
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traditional lean thinking with the IR4.0 advanced technologies such as data leverage
and utilization, remote monitoring, digital performance management, automation,
robotics, and new production methods, as well as superior modeling using advanced

analytics.

The wave of IR4.0 will propel the E&E SMEs sector into the next level of efficiency,
causing a major transformation in the E&E SME’s manufacturing. With the advent of
IR4.0, the E&E SMESs sector improve its performance through real-time analytics,
controls, evaluating machine performance against targets, predicting, and maintaining
machine performance to minimize failures and unexpected downtime at all levels of
the organization. This was demonstrated in recent research on the Internet of Things
(1oT), which showed its capabilities to be driven by a powerful data lake and cloud

computing to connect real-time analytics to all operations (\Weber, 2010).

Having said that, many E&E SMEs still continue to feel that what they are doing now
is still relevant and they will continue to do it the way they are doing it now. Itis crucial
as the time is up and they must awaken. Talent acquisition and management will be
major issues in the coming years, since it will not be enough to employ the right
individuals for occupations that demand specialized skills and qualifications. It is also
difficult to retain them on board because manufacturers always seek for changing roles

and changing job contents.

Given the potential for forthcoming challenges in the near future, manufacturers need
to employ employees who can deal with these IR4.0 advanced technologies.

According to studies, various people have different traits when it comes to technology.
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Rogers (1995) categorizing individuals who use technology into five groups:
innovators, early adopters, early majority, late majority, and laggards. To be specific,
individual acceptance studies on new technologies make a big contribution and are
worthwhile to do since these technologies are designed to help people achieve
improved communication and important information. Previous research has focused
on adapting the TAM model to other contexts of technology adoption. Computer
technology was one of the technologies studied using TAM to investigate various
elements of technology adoption (Teo & Zhou, 2014; Wong, et. al., 2013), mobile
technologies (Gan & Balakrishnan, 2017; Ursavas, 2015; Kulviwat, Bruner I, &
Neelankavil, 2014; Parveen & Sulaiman, 2008), and e-learning (Rondan-Catalufia,
Arenas-Gaitan, & Ramirez-Correa, 2015; Mbarek & Zaddem, 2013; Lateef & Alaba,

2013; Tarhini, et. al., 2015; Sharma & Chandel, 2013).

Many scholars have been drawn to the study of technology adoption in the IR4.0
advanced technologies as a result of the increasing use of computer technology and
digital access. Technology adoption, according to Louho, Kallioja, and Oittinen
(2006), refers to how individuals accept and adapt technology for usage. User
technology acceptance has also been defined as a user group's demonstrated
willingness to utilize 1T for the tasks it was createdto assist (Dillon, 2001). As a result,
user participation in technology usage might be seen as a factor in acceptability.
Adopting a new technology has been conceived as an end variable in a psychological
process that users go through while making technological decisions, and adoption has
been considered as a vital aspectin deciding the success or failure of any technology
(Dillon & Morris, 1996). Suvarna and Godavari (2012) strongly advocates that,

understanding technology adoption is critical since the most essential advantage linked
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with access to new technologies is an increase in information supply. Researchers are
solely interested in determining why people embrace information technology in order
to enhance methods for building, reviewing, and forecasting how users will respond to
new technology or system. As a result, the researchers investigated a variety of factors
concerning technology adoption, ranging from individual user traits such as learning

ability to thoughts and their influence on usage behavior (Dillon, 2001).

Davis (1989) popularized the Technology Acceptance Model (TAM) as a paradigm
derived from the Theory of Reasoned Action (TRA). TRA was established in 1975 by
Ajzen and Fishbein asatheory that explains anindividual's attitude toward technology,
in which TRA stated that a person's behavior may be predicted by his or her behavioral
intention. Fishbein and Azjen’s (1975) Theory of Reasoned Action (TRA) which
claims that particular behavior (actual usage) is governed by the Behavior Intention
(B1). Bl is governed by two variables: attitude and subjective norms, which indicate a
person's willingness to perform or refrain from performing a specific action as
regarded by their immediate community. The Theory of Reasoned Action model is

depicted in Figure 2.4.

Beggn?ralBellefs Attitude Toward
an u_come > Actor
Evaluation

Behav_ioural >{ Behaviour
Intention (BI)

Normative Beliefs
and Motivation to
Comply

> Subjective
Norms

Figure 2.4: The Theory ofReasoned Action (TRA)
Source: Fishbein & Azjen’s (1975)
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Following that, Davis (1985) developed the Technology Acceptance Model (TAM) to
explain individuals’ intention to use and the level of acceptance of new technology in
businesses (Erdogmus & Esen, 2011). In 1986, Fred Davis proposed the Technology
Acceptance Model (TAM) which was adapted from Fishbein and Azjen’s (1975)
Theory of Reasoned Action (TRA). TAM predict and explain the user adoption and
acceptance of emerging technology (Davis, 1986). TAM theory offers a strong
foundation to provide anexplanation on user behavior or the determinants of computer
acceptance in the study of social psychology, especially in modelling user acceptance
of information systems technologies (Gupta, et. al., 2008). However, Davis (1989)
noted that the element of subjective norms does not fit into a technological context of
acceptance and adoption. Thus, he used two beliefs known as perceived usefulness

(PU) and perceived ease of use (PEQU).

Following in the footsteps of Davis (1986), Venkatesh and Davis (1996, p. 453)
developed the final version of TAM, which focuses on perceived usefulness (PU) and
perceived ease of use (PEOU) to have a direct influence on user behavior intention.

The final version of Technology Acceptance Model (TAM) is depicted in Figure 2.5.

/ Perceived Usefulness

; Behavioral
External Variables .
Intention

——> Usage Behaviour

Perceived Ease of Use

Figure 2.5: Final Version of Technology Acceptance Model (TAM)
Source: Venkateshand Davis (1996)
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2.7.1 Perceived Usefulness and Perceived Ease of Use

Perceived usefulness (PU) is defined as “a user’s anticipation belief that a new
technology or system would enhance his or her job performance” (Davis, 1989;
Lederer, et. al., 2000; Tarhini, et. al., 2015). Users are more willing to embrace a
specific technology of system if they feel it will assist them in achieving a desired
work performance outcome; hence, the higher the perceived usefulness of employing
a certain technology of system, the more certain user’s hope to leverage this particular

technology of system.

On the other hand, perceived ease of use (PEOU) is defined as “one's belief that using
a specific technology or system would be free of physical or mental effort” (Davis,
1989; Lederer, et. al., 2000; Tarhini, et. al., 2015). According to Venkatesh and Davis
(1996), PEOU has a direct effect on the PU; yet, perceived usefulness has been proved
as a factor in predicting intention to use. Other factors being equal, the simpler it is to
learn or use a particular technology or system, the more beneficial it will be judged to
be. Furthermore, PEOU is projected to have a favorable influence on attitude toward
technology or system usage; hence, the greater the perceived ease of using a specific
technology or system, the more likely the individual would have agood attitude toward

using it.

According to Davis, et. al. (1989) researchfindings, PU s a primary factor of intention
to use technology or system, therefore greatly influencing people's desire to use
technology or system. In comparison to PU, PEOU is seen as a significant secondary
driver of desire to use technology or system, influencing people's intention to use

technology or system indirectly. Undoubtedly, PU and PEOU, a well-accepted
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technology system that would boost productivity and work performance. The TAM
enables various empirical researches due to its capacity to allow research more
effectively and generate straightforward results across settings (Lingyun & Dong,

2008). TAM’s final version does not include the attitude variable (Lai, 2017).

One question is why Technology Acceptance Model (TAM) was chosen. Studies
related to new technology acceptance such as computer technology (Davis, et. al.,
1989), ICT in a government organization (Gupta, et. al., 2008), B2B digital services
in healthcare sector (Hallikainen & Laukkanen, 2016), e-HRM (Erdogmus & Esen,
2011), B2C E-Commerce (Lingyun & Dong, 2008), employee adoption on wireless
technology and services (Chang & Kannan, 2006), and Internet Banking (Wang, et.
al.,2003) have beenusing TAM theory to find the answer for their respective research.
TAM theory is capable to answer how individuals come to accept and use new
technologies. Following their reasoning for using TAM theory, the most extensively
cited and replicated theory in information systems adoption research, the researcher is
eagerto utilize the TAM theory to examine the IR4.0 adoption among Malaysia’s E&E
SMEs. Furthermore, TAM is also a reliable and cost-effective approach for
anticipating people's attitudes toward technology. Venkatesh and David (2000)
highlighted that the acceptance model's parsimony makes it easy to adapt to different

research backgrounds.

In conclusion, the fundamental goal of the TAM is to give a generic understanding on
the variables of technologies acceptance that may explain individual’s behavior across
a wide variety of technology. Because the magnitude of IR4.0’s effect on E&E SMEs

is related to worker’s skill and IR4.0 acceptance level, the focus of this study is IR4.0

59



adoption. 1R4.0 adoption is regarded as a highly essential subject because IR4.0
adoption is necessary in order to effectively harness the power of technology for long-
term success, and finding a technological fit in the E&E SMEs is taking place in
Malaysia. Moreover, engaging to the IR4.0 requires an open minded and tolerance for
IR4.0 related technologies, since it introduces a high level of ambiguity and
complexity that organizations must cope with. For that reason, TAM will be adopted

throughout this study due to its capacity to deal with IR4.0 adoption.

2.8 IR4.0 Readiness

The study of IR4.0 readiness has become essential since prior technological readiness
literature offered new research possibilities and trends. The Technology Readiness
Index (TRI), developed by Parasuraman and Rockbridge Associates, Inc in 1999,
provides a knowledge of customers' motives and barriers to technology adoption. The
technological readiness index is a scale that assesses an individual's preparedness to
use technology. TRI is more concerned in the proclivity to utilize technology than in
the ability to use it (Parasuraman & Colby, 2001). The TRI’s 36-items technology
readiness scale, which consists of four dimensions namely optimism, innovativeness,
insecurity, and discomfort, has been applied in the context of self-service technology
(Gelderman, Paul & VVan Diemen, 2011), mobile services (Chen, Liu & Lin, 2013) and
wireless technology users (Chang & Kannan, 2006). Because of the rapid
technological change and new advances in technology development, extra attention is
required in recognizing what advantages, challenges and problems organizations are

presently experiencing.
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Baum (2014) and Deloitte (2015) described German manufacturing companies (GMC)
enjoy significantly superior conditions compare to other countries, such as high
production technology standards and innovative suppliers, a number of world-leading
manufacturers specializing in embedded systems and business software, and well-
developed IT security technologies. Depending on the manufacturing context,
pursuing the perfect product (right quantity, right quality, and the right time for the
right customer) is a common objective for all manufacturers to attain. However, the
disruptive technologies emerging from IR4.0 are putting pressure on manufacturers to
adapt their business practices in order to remain competitive (Buhulaiga, et. al.,2019).
Because the IR4.0 processes will be implemented concurrently with numerous 1R4.0
projects, precise information on to the manufacturers’ feasibility is necessary in order

to prepare for the digital transition (Kajanth, 2016).

At the same time, the quality of the product is frequently determined by how the
selected technology supports the operator’s work and the entire manufacturing
process. Parasuraman (2000) has developed Technology Readiness Index (TRI)
model, which assesses consumers’ readiness level to adopt technology. TRI is a model
that assesses an individual’s readiness to optimize new technology by incorporating
two motivators and two inhibitors. Optimism and innovativeness are the two
motivators, whereas discomfort and insecurity are two inhibitors (Parasuraman, 2000;

Walczuch, et. al., 2007).

Likewise, as a result of automation, human involvement in supporting operations and
manufacturing will be phased out in the near future. However, it is difficult to

anticipate the extent to which IR4.0 will result in the creation of many new
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employment. 1R4.0 may produce a new demand for employment connected to creating,
programming, and operators, among other things, that we cannot imagine today. Asa
result, fulfilling the needs of the future employment market is a big challenge that E&E
SMEs manufacturers are now dealing with. It is apparent that the current workforce’s
skill sets and education requirements are not tailored to drive IR4.0 (Buhulaiga, et. al.,
2019). According to RiBmann, et. al. (2015), there is a rise in demand for
mechatronics expertise. Mechatronics is a muktidisciplinary field of engineering that
studies electrical and mechanical systems by combining electronics, robotics, control,
computer science, and product engineering. Because of the increasing use of software,
connectivity, and analytics, preparing oneself with mechatronics knowledge is highly
recommended and increases the demand for employment. Given the major changes in
the technological prospect especially IR4.0 where the magnitude of changes is evident
in the growth of advanced technologies, TRI is the most appropriate dimension to
assess technological readiness for theoretical and practical measurements. Individuals
who are optimistic and innovative, but also a little bit uncomfortable and insecure, are

more likely to use new technologies (Parasuraman & Colby, 2001).

In conclusion, at the time of this study, little is known about whether Malaysian E&E
SMEs are technologically prepared to adopt IR4.0. Essentially, the subject of IR4.0
readiness is still under-researched topic in Malaysia, and it is timely relevant to study
in this paper. The level of the IR4.0’s technological readiness among Malaysian E&E
SMEs, which would have an effect on the manufacturing sector, merits further

investigation.
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2.8.1 Optimism

Tiger (1979) defined optimism in terms of context, based on what an individual
considers desirable. The optimism level of technological readiness is defined as "a
positive perspective of technology and the view that it provides people with enhanced
control, flexibility, and efficiency"” in their life (Parasuraman & Colby, 2001). In other
terms, optimism is defined as a user's predisposition to assume that technology will
aid in their achievement. In general, the optimism variable reflects specific thoughts
suggesting that "technology is a positive thing." Users embracing sophisticated
technologies such as IR4.0 are more willing to accept their difficulties and are much
less probably to be escapists (Scheier & Carver, 1987). Therefore, when a person is
optimistic, he or she is associated with a positive attitude, perseverance, strong
feelings, and a desire to continue motivating others. Scheier and Carver (2003) also
agreed that optimistic people will encourage themselves to face challenges with

persistence and enthusiasm that is confident in nature.

Despite this, the age of users reflects the level of optimism. According to Parasuraman
and Colby (2001), older individuals, particularly those aged 65 and over, are less
optimistic and less willing to explore new technology. Furthermore, Parasuraman and
Colby (2001) said that elderly individuals are more skeptical of technology and feel
that it would yield unsatisfactory outcomes. When both positive and negative attitudes
regarding technological optimism are included, younger users are more optimistic than
older users. Furthermore, according to study conducted by Parasuraman and Colby
(2001), both male and female users are fairly favorable about technology; nonetheless,

some consumers are apprehensive to entirely eliminate the human touch from any
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high-tech facilities. However, Hmieleski and Baron (2009) discovered that optimism

had a detrimental influence on the performance among entrepreneurs.

Overall, studies on optimism usually have a positive perception towards job
performance and overall personal satisfaction (Brigham, et. al., 2007; Hmieleski &
Corbett, 2008) and work satisfaction (Yousseff & Luthans, 2007). Because he or she
has a positive attitude toward technology, an optimist will gain more control,
flexibility, and efficiency. According to Parasuraman (2000), individuals are mentally
prepared to explore new technology when they are optimistic about the technology and
feel it will enhance control, flexibility and efficiency in their life. Yi, et. al. (2003)
supported optimism with a favorable appraisal of individuals’ self-confidence in their
ability to learn new technology. According to Walczuch, et. al. (2007), pointed
optimism fosters a positive attitude toward new technology and makes technology

more helpful and simpler to use.

2.8.2 Innovativeness

Parasuraman and Colby (2001) defined innovativeness, the second motivator in
technology readiness, as an individual's predisposition to feel that he or she is a
technological specialty and thought leader. Rogers and Shoemaker (1971), stated
mnnovativeness as “the degree to which an individual is comparatively earlier than
others in adopting an innovation”. Innovativeness, according to Erdogmus and Esen
(2011), described as a desire to be the first to use new technologies. Simply expressed,
innovativeness is a measurement that assesses people's willingness to experiment with

new technologies ahead of their peers. A person’s innovativeness will drive them to
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be the first to use new technologies by themselves which only require minimum

assistance.

As a result, those who score higher on the technological readiness index for
innovativeness are often seen as thought leaders by others. Individuals with low levels
of innovative beliefs, on the other hand, may require more advice and support in
placing the technology into effect. According to Guhr, Loi, Wiegard, and Breitner
(2013), perceived usefulness is more closely connected to perceived usefulness than
perceived ease of use because people with a high level of innovativeness are eager to
figure out technology on their own. Individuals with a great motivation to use new
technology have a high level of technological innovation (Yi, et. al., 2003).
Furthermore, Walczuch, et. al. (2007) said that a person is willing to explore any new
technology; he or she possesses inventive features. According to Karahanna, et. al.
(1998), innovative people have a favorable attitude toward new technologies.
Similarly, except for consumers aged 65 and older, the amount of innovativeness is
consistent acrossall age groups. In comparison to female users, males are slightly more
prone to keep pace with new breakthroughs and appreciate the challenge of addressing

new technology (Parasuraman & Colby, 2001).

2.8.3 Discomfort

One of the inhibitors of technology readiness has been users' discomfort when
confronted with technology. Gefen, et. al. (2003) claims that people who are uneasy
about using new technology pose uncertainties because believing technology can
control them. Discomfort is an ongoing effort, demanding physical and psychological

exertion, and emotional and cognitive experiences. Similarly, discomfort is a sense of
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apprehension regarding new technologies. Walczuch, et. al. (2007), agreed if a person
feels discomfort with new technology, the lack of control leads to negative attitude

towards technology.

In general, discomfort is a sentiment of being overwhelmed by technology and an
inability to control over it. The fear associated with implementing new technologies
may deter users from adopting it. Furthermore, users who score high mostly on
discomfort scale consider that the technological knowledge is insufficient, making
them unhappy, especially when confronted with advanced technologies. As a result,
individuals may assume that the advanced technologies were not created for them and

opt not to adopt it.

Furthermore, discomfort might lead to a user's general aversion to technology. The
degree of discomfort is slightly higher in women and older users than among men and
younger consumers. According to the National Technology Readiness Survey (NTRS)
(Parasuraman & Colby, 2001), 51 percent of females say new technology is often too
sophisticated to be beneficial, whereas 38 percent of males acknowledged it as true. In
the aspect of age, users aged 65 and over also find new technology difficult to accept
when compared to those aged under 30. As a result, the degree of discomfort among

male and young customers were low, reflecting the age and gender differences.

2.8.4 Insecurity
Another TR inhibitor is insecurity, which is described as a distrust of new technology
and suspicion about its capacity to function properly. Insecurity refers to situations in

which a user does not trust a new technology and has worries about its ability to
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perform its function. Insecurity may lead to doubt, worry, and skepticism, especially
when it comes to new technologies. Individuals with a high level of insecurity will be
doubtful of the technologies’ security and capacity to work effectively. As a result,
they are unwilling to accept the risk of adopting new technologies (Parasuraman &

Colby, 1997; Yi, et. al., 2003).

A person who is insecure will have a lack of belief and confidence in the security and
privacy of technology. Users prefer to avoid new technology because they are unsure
how effectively their privacy and personal information will be safeguarded. Asa result,
the insecurity construct was created to assess people's level of insecurity and

willingness to experiment with new technologies.

2.9  Government Initiatives

Government Initiatives (GI) defined by Mole (2002) as a method that improves small
and medium-sized enterprises (SMEs) by assisting, enhancing, promoting, and
providing training to ensure that SMEs’ progress and development are in accordance
with the government objectives. Meanwhile, GI may be described as any type of
financial or non-financial assistance offered directly or indirectly by the government
or its affiliated entities for the growth, survival, and expansion of existing businesses

(Islam, 2013).

In this study, Gl was defined as any sort of assistance offered by the government to
the SMEs through its relevant departments or other agents in order to help SMEs to
expand and succeed. In any nation, developed or developing, the government plays a

critical role in growing SMEs (Handoko, et. al., 2014), since SMEs have been
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identified as one of the primary drivers of economic development. Due to various
differences in modernization, cultural differences, and economic setting, Gl for SMEs

differ from country to country (Aminu, 2015; Eniola & Entebang, 2015; Quy, 2016).

Most governments, particularly those in developing countries, have spent a great deal
of time and money in designing policies aimed at promoting entrepreneurship and
SMEs (Oni & Daniya, 2012; Quy, 2016). Recognizing the importance of SMEs,
governments throughout the world have developed their own programs and assistance
packages to help SMEs expand (Cancino, Bonilla & Vergara, 2015). It is well
acknowledged that SMEs all around the world lack access to funding and other forms
of help from the financial sector (Hyder & Lussier, 2016). SMEs require additional
assistance from the government in order to grow and, as a result, contribute to the
economic growth (Sambajee & Dhomun, 2015). A number of studies have emphasized
the need of providing a favorable environment and allowing policies to encourage

SMEs development (Aminu, 2015; Eniola & Entebang, 2015; Eze, et. al., 2016).

Like many other countries, Malaysia’s government has undertaken many initiatives
for the SMEs development. As part of the government’s effort to accelerate and
develop a continuous network that enables them to participate in the global market,
SME Corp. Malaysia has been designated as a Central Coordinating Agency (CCA)
by Malaysia’s Ministry of Entrepreneur Development. This agency was designated as
a catalyst and a single dedicated agency to coordinate the progress of SMEs. In terms
of the industrial strategy, SME Corp. has taken up the role of developing
comprehensive strategies and policies for SMEs across all sectors. Table 2.14

summarizes the development of several existing SMEs programs and initiatives into
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several categories, notably Competitiveness Rating, Capacity Building, Access to
Financing, Market Access,SME - Brand Development, Technology & Innovation, and

Award Recognition.
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Table 2.14
SME Corp. DevelopmentProgramsin Malaysia

Dewelopment Programs

Description

Competitiveness Rating

i.  SME Competiveness Rating for Enhancement
(SCORE)

SCORE is a diagnostic tool used to rate the competitiveness of SMEs. The star rating is based on their
strengths and weaknesses in the business and assists for better coordination on improving the capability and
performance of SMEs. The rating will enable more facilities and assistance to SMEs. The SCORE output
will be used as the gateway to SME development programs, facilities linkage between SMEs and large
organizations/ MNCs and support export ready organizations for greater expansion and market access.

Capacity Building
i.  Business Accelerator Programme 2.0 (BAP
2.0)

ii. SME@Uniwersity Programme

iii. SME Mentoring Programme

It is an integrated programme to develop and accelerate the SMEs by aiding through four components
namely, assessment of organizations, business advisory and action plan for SMEs, improvement activities
and financial assistance to support business performance. Matching grant and soft loan are two types of
available finance under BAP 2.0. The matching grant are focused on 1) certification & quality managernent
system, 2) packaging & product packaging, 3) innovation, 4) product development (R&D and design), 5)
productivity, automation, machinery, equipment & related software, 6) online application, mobile
eCommerce, ePayment & ICT application and 7) branding development & promotion. Meanwhile, soft
loans are focused on 1) acquisition of machinery and equipment and 2) working capital such as cost of
renovation, purchase of raw materials and stock of goods.

This programme is designed for Chief Executive Officers (CEOs) and the owners of SMEs. It provides three
months of structured learning to develop human capital that gives the importance of innovation and
creativity. The participants will be taughtbased onthe model of SME University of Japan. Participants will
receive benefits such as 1) developing and cultivating a positive culture, 2) comprehending to be a global
enterprise, 3) exploring business opportunities to cope with dynamic business environments, and 4) refining
the company’s business plan.

To increase capabilities and business performance of SMEs in the Food and Beverage (F&B) industry, SME
Corp. Malaysia, Nestle (M) Berhad and Halal Industry Development Corporation (HDC) form a strategic
collaboration. This programme provides 1) knowledge sharing and Halal Best Practices by Nestle to be
supplier to MNCs, and 2) enhance knowledge on production optimization, operations, food regulations,
labeling requirements, marketing and others.
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Table 2.14 (Continued)

Dewelopment Programs

Description

iv. SME Expert Advisory Panel (SEAP)
Programme

V.  SME-Uniwersity InternshipProgramme

3-phase programs cater for identifying strengths and weaknesses of SMEs by providing onsite assistance,
technology transferand technical know-how by industry experts. SMEs will be able to obtain relevant advice
and guidance and remedial measures to improve their business. The areas of improvement will be
engineering, automation, technology improvement, design, financial management, materials technology,
quality assurance, production capacity, machinery & equipment, process improvement, international
standards, productivity improvement, maintenance, packaging and labelling, business system (logistic,
inventory), Lean Production SystemManagement and ICT & computerization.

SMEs are linked to the universities as part of the government's effort to enhance collaboration in order to
upgrade the capacity and capabilities of SMEs. Universities will assist SMEs in improving business
performance and productivity through consultation approaches. It also promotes entrepreneurship and
provides exposureto the real-time world business environment.

Access toFinancing
i.  Shariah-Compliant SME Financing Scheme
(SSFS)

ii. SME Emergency Fund (SMEEF)

This scheme provides financial assistance for maximum up to RM1 billion to eligible SMEs whereby the
government has agreedto pay 2 percentrebate on the profit rate charged. Some of the participating financial
institutions are CIMB Islamic Bank Berhad, Public Islamic Bank Berhad, Affin Islamic Bank Berhad and
Alliance Islamic Bank Berhad.

This fund is created toassist SMEs to rebuild their businesses that are affected by natural disasters. The fund
can be used to purchase replacement or repair of machinery and equipment, working capital such as raw
materials, electrical fixtures and furniture.

Market Access
i.  BusinessLinkage (BLing) Programme

ii. SME Annual Showcase- SMIDEX

iii. Galakan Eksport Bumiputera (GEB)
Programme

A programme that facilitates SMEs to become suppliers of parts and components, product and services to
MNCs and GLCs. The objective is to develop SMEs to be competitive and innovative, encourage business
networking and widen business opportunities for SMEs. This programme benefits SMEs in terms of
increasing visibility and awareness among business partners, understanding the requirement needs of
suppliers, business opportunity and potential to boostsales.

It is the annual showcase that provides an avenue to SMES to exhibit their products and services, product
presentations to potential suppliers, business matching business and opportunity to networks to exchange
ideas, experiences and information on technology and innovation.

This programme is created to increase the number of qualified and high performing Bumiputera SMEs and
assistin creating network. Matching grants andsoftloans are givenas the integrated package of assistance.
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Table 2.14 (Continued)

Dewelopment Programs

Description

SME - Brand Dewelopment
i.  National Mark of Malaysian Brand
Certification Programme

It is a certification programme that helps to access financial incentive, opportunity to participate in ongoing
local and international trade promotions, training opportunities and media coverage privilege to Malaysian
SMEs.

Technology & Innovation

i.  Innovation Certificationfor Enterprise Rating
and Transformation (1-InnoCERT)
Programme

It is a programme to identify, develop innovative ventures into high-technology and innovative driven
SMEs. For the certification criteria, innovation ability, management ability, commercialization ability and
innovation outcome are evaluated in this programme.

Award Recognition
i. Enterprise50 (E50) Award

This award is a prestigious annual award programme that celebrates the outstanding achievements of
Malaysia’s top 50 SMEs. This award is givento SMEs that demonstrate potential and contribute to national
productivity and growth. The objectives of this award are to be a platform that gain greater visibility,
promote greater pursuit of excellence among SMEs, encourage and recognize the contributions of the
growth of the nation and entrepreneurial spirit of SMEs.

Source: Adapted fromSME Annual Report (2017)
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However, competition from other manufacturers, such as China and India, creates
intensified global competition and challenges including a shortage of skilled and
talented workers, a lack of capacity for technology management and knowledge
acquisition, a lack of finance and capital access, low productivity and quality output,
and a lack of strong infrastructure (Saleh & Nudbisi, 2006; Munusamy, 2008; Teoh &
Chong, 2008). Moreover, breakthroughs in technology such as automation, robotics,
machine to machine (M2M), artificial intelligence (Al) and the internet of things (loT)
deepened the demand of government intervening in providing suitable Gl to SMEs as

the IR4.0 might affect the entire manufacturing environment.

The Malaysian government, without a doubt, is aware of this transformation and, as a
result, urges manufacturers to adopt it. The government granted financing in the
national Budget 2019 to assist manufacturers, particularly SMEs, in adopting
sophisticated IR4.0 technologies and transforming old business processes and
operational strategies to a digital basis. Malaysian government set aside RM210
million for the Readiness Assessment Program and RM3 billion for the Industry
Digitalization Transformation Fund in its Budget 2019 to encourage industrial

enterprises to embrace IR4.0 related technologies (Ooi, 2016; Farah, 2018).

Similarly, Malaysia’s government has set up funds for the development of a 5G
Ecosystem in its national Budget 2020. At the same time, the government of Malaysia
has launched the National Fiberization and Connectivity Plan, aswell asa variety of
investment incentives, to help SMEs transition to IR4.0. Malaysian Digital Economy
Corporation's Digital Transformation Acceleration Program, Malaysia Development

Bank's Industry Digitalization Transformation Fund, Malaysian Investment
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Development Authority's Domestic Investment Strategic Fund and Automation
Capital Allowance, and Malaysian Industrial Development Finance Berhad's Soft
Loan Scheme for Automation and Modernization serve as IR4.0 gateways for

manufacturers in particular.

Unfortunately, according to some researchers, most SMEs are still ignorant or
uninformed of professional training and struggle to access available financing
packages (Hashim, Ahmad, & Hassan, 2007; Shariff, 2000; Ahmad & Abd Latif,
2012). Appropriate financial packages and proper channels for delivering the financial
packages are required, as SMEs rely heavily on external assistance to help them grow
their businesses and remain competitive in the market. GI will be able to bring out the
innovative, creative, adaptable, and entrepreneurial qualities in SMEs. In reality, the
business environment is now unfavorable to SMEs, hence further support is essential
to ensure the survival (Hakimin, et. al., 2010). GI benefit SMEs by assisting them in
overcoming their limits and increasing their competitiveness (Yusoff & Yaacob,

2010).

2.10 Technology Readiness Acceptance Model (TRAM)

In the context of E&E SMEs’ IR4.0 adoption, the present study integrates the
Technology Readiness Index (TRI) model with the Technology Acceptance Model
(TAM) theory. TAM was originally developed to predict people’s technology adoption
behavior in the setting of the working environment. This notion, however, has been
developed and applied in non-working settings. The non-working environment has the
independent choice whether to adopt or not to adopt the technology (Dabhokar &

Bagozzi, 2002).
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At the same time, people seek when the nature of the surroundings influences the
decision, such asthose with higher product knowledge. Higher awareness of product
knowledge may result in the identification of relevant information that reflects
complicated, familiar knowledge, as well as more extensive and effortful processing
knowledge to solve problems (Alba & Hutchinson, 1987; Peracchio & Tybout, 1996).
Furthermore, John, Scott, and Bettman (1986) emphasize that past beliefs and
experiences played a significant role in determining the decision in interpreting
information, and that the information can guide to make other judgments (Crocker,
1981). According to empirical research, users’ prior use of technology contributes to
the experience, which increases users’ self-efficacy of usefulness and ease of use (Yoh,

et. al., 2003).

It is worthwhile to mention that even when the decision to adopt is made by
management, there is still an involuntary or reluctant element among the workforce.
Employees continue to have the upper hand in deciding whether or not to impleme nt
IR4.0 advanced technologies. Because the nature of IR4.0 entails unprecedented
changes, notably in networking, computerization, and automation, efforts are needed
to accelerate their understanding and adoption of new digital tools, processes, and

technologies.

In order to foster the adoption of IR4.0, TAM may not be sufficient to explain the
technology adoption behavior of E&E SMEs due to the high involvement of
employees in the development of IR4.0 adoption. Furthermore, positive and negative

beliefs about technology continue to exist, and this coexistence has contributed to both
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a strongly positive and strongly negative attitude toward technology. As a result, in
order to identify and qualify anindividual’s difference variables, TAM needed to adopt
and incorporate some extended construction considering the individual’s differences

into account.

Some studies revealed that the technology readiness index (TRI) model (Parasuraman,
2000) better explains employee’s readiness in order to examine the disparities. The
TRI conceptualizes the general belief about technology held by employees of E&E
SMEs and how it is used in their operations. TRI, for example, is able to explain why
people do not always use technologies in the field. Lin, et. al. (2007) suggested that
technological readiness gives a better understanding of people’s technology adoption.
Simultaneously, many researchers have investigated the relationship between
Parasuraman’s TRI and Davis’s TAM in their respective fields (Erdogmus & Esen,
2011; Walczuch, et. al., 2007; Yi, et. al., 2003; Caison, et. al., 2008). Lin and Chang
(2011), on the other hand, stated that the need to incorporate consumer attributes that
show their readiness to accept new technology, such as positive and negative attitudes
about using technology. Furthermore, Verhoef, et. al. (2009) proposed that technology
readiness be included in technology adoption study to investigate how it may impact
the use of 1IR4.0 advanced technology. Parasuraman's (2000) technological readiness
concept completely reflects on consumer attributes and, as an extension of TAM,

represents a more thorough construct than current personality traits.

Furthermore, one criterion of TAM is that this theory is specialized for a particular
system (i.e. system-specific), whereas TRI is more concerned with general

technological belief (i.e. individual specific). Apparently, when an individual is
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exposed to novel technology that require him or her to operate, the first and foremost
action that the individual engages in is some internal search, checking memory of
available information and prior experience that may have been derived in order to
create perception of usefulness and ease of use (Bettman,1979). Thus, the Technology
Readiness Acceptance Model (TRAM) was developed as a result of the integration of
two well-known models. This model was established to address the adoption of IR4.0

among E&E SMEs.

It is indeed mmportant to have access to the direct user’s prior experience and
knowledge in order to appropriately identify the psychological of technology users.
The TAM theory alone is insufficient since it is more system specific, and the
psychological aspect of users cannot be neglected as it also influences the decision to
adopt it. Furthermore, it is impractical for users to test the technology before installing
it. Thus, TRAM, a combination of psychological and system characteristics, explains
why people who score high on technological readiness do not necessarily embrace the
technology. The present study is able to clarify ones’ incompetent who is refusing or
delaying adoption. Moreover, disruptive technology is not always simple to adopt, and
it is a major decision milestone that require commitment, and the TRAM framework,
can gauge the gap (Kotler, 1997). As a conclusion, no matter how attractive the
potential of the IR4.0 are, IR4.0 will not be recognized until individuals accept and

utilize the IR4.0 advanced technologies.

2.11 Moderator Variable
A moderator is defined as a third variable (Z) that affects the relationship between a

predictor (X) and an outcome (YY), hence affecting the intensity and direction of the
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relationship between two variables (Fairchild & McQuillin, 2010). According to Baron
and Kenny (1986), MacKinnon, et.al. (2012), Sun and Zhang (2006) and King and He
(2006) have proposed moderating variable may also influence the connection between
independent and dependent variables. Moderating variable play the function of
strengthening or weakening the link between two variables. It also influences the
direction of the predictor - outcome relationship. As a result, Hayes and Rockwood
(2017) recommended a moderating variable could be incorporated in the conceptual
framework in order to comprehend the conditions influencing the predictor - outcome

relationship.

Variable
Z

Variable Variable Y
X

Figure 2.6: Conceptual Path Diagram of Moderation

As shown in Figure 2.6 above, the inclusion of moderator variable has caught the
interest of various academics, owing to Venkatesh, et. al. (2003)’s finding that
moderators increase the predictive ability of the models evaluated significantly. These
viewpoints emphasize the significance of investigating the effect of a third variable on
the relationship. As such, this study present government initiatives as the moderating
variable. The unit of analysis is the management level employees who are from E&E

SMEs which represents the individual level of sample.
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2.12 Previous Empirical Research between Variables

The part that follows provides literature reviewed for direct and indirect relationships
for IR4.0 Readiness (optimism, innovativeness, discomfort, insecurity), government
initiatives, 1R4.0 Adoption (perceived usefulness, perceived ease of use) with
interacting relationship of government initiatives. The last subsection 2.12.10 provide

the literature evidences of the moderating role of government initiatives.

2.12.1 Optimism and Perceived Usefulness (PU)

Scholarly research on Technology Acceptance Model (TAM) initiated in the early
1980s, and numerous studies have been indicated that it has a significant impact on
organization’s technology adoption (Lai, 2017; Venkatesh & Bala, 2008; Venkatesh
& Davis, 2000; Venkatesh & Davis, 1996; Davis, Bogozzi & Warshaw, 1989; Davis,
1986). Meanwhile, a large body of research within United States has developed
Technology Readiness Index (TRI) through an extensive multiphase research
program. Following that, with the contribution by Lin, et. al. (2005), Technology
Readiness and Acceptance Model (TRAM) was introduced which, combining
generalized personality qualities of TRI with system specific dimensions of TAM. As
the name suggests, the impact of personality traits on how people communicate with,
experience, and use new technology could well be explained. TRAM is being heavily
utilized by many industries and have proven to be widely acknowledged to be an

important model in the field of technology adoption.

Several researchers conducted research on the relationship between optimism and
perceived usefulness (PU), as demonstrated in Table 2.15. Take for example, an

earliest research on this field was Lin, et. al. (2007), whereby this author performed
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research to better understand the link between optimism to PU. According to the
study’s finding, optimism had more significant influences on PU. Another study by
Godoe, et. al. (2012), revealed that the outcomes of their research backed with

previous research that found a positive relationship between optimism and PU.

Walczuch, et. al. (2007) study on sample of eight hundred and ten (810) employees
from financial service provider in Netherlands shown a significant and positive
relationship between optimism and PU. Endogmus and Esen (2011) also supported the
relationship between optimism and PU where their result was similar with previous
study (Walczuch, et. al., 2007). Similarly, Acheampong, et. al. (2017) in their research
where online version of questionnaire wasadministrated on one thousand five hundred
(1500) users of e-banking and mobile money users across six (6) cities in Ghana
indicated a positive and significant relationship between optimism and PU.
Additionally, Chen, et. al. (2009), Koivisto, et. al. (2016), Adiyarta, et. al. (2018),
Kuo, et. al. (2013), Purba (2015), Hallikainen and Laukkanen (2016), Ali, et. al.
(2015), Lundberg (2017), Saragih, et. al. (2020), Setijadi, et. al. (2019), and Panday
and Rachmat (2019) found optimism was having a positive and significant effect on
PU. However, Panday (2018) study revealed that the relationship between optimism
and PU has positive effect but not significant. The author opined that the nature of the

respondent’s optimism had no significant impact on PU.

Onthe contrary, Buyle, et.al. (2018) conducted an online survey study on two hundred
and five (205) sample in private sector (Belgium) to examined optimism and PU. The
study found the correlation was not statistically significant. The findings revealed that

the PU of data standards has no impact on whether or not someone is a technology
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optimist. In arelated study, Nugroho, et.al. (2017) carried out a study of three hundred
and sixty-eight (368) users of online lecture attendance system in Indonesia using
structured questionnaire. Their result revealed that strong organizations support has
strong possibility in the acceptance of the system which in-signify the positive

relationship between optimism and PU.

Based on these suggested contradictions found in previous literature, as well as
potential areas for further improvement in the optimism and PU relationship, the
current study is motivated to empirically examine optimism with perceived usefulness

in order to address the problems raised in the literature review.
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Table 2.15
Previous Empirical Studies ofthe Relationship between Optimismand Perceived Usefulness

No Author/ Year Independent  Dependent Area Country/ Respondents Findings
Variable Variable

1 Godoe, et. al, Optimism Perceived Healthcare authority and Norwegian/ 186 employees Significant positive effect
(2012) usefulness  independentcompanies

2 Walczuch, et.  Optimism Perceived Financialservice provider ~ Netherlands/ 810employees Significantly and positively effect
al., (2007) usefulness

3 Lin, et. al, Optimism Perceived Online investmenttrading ~ Taiwan/ 406 members Significantly and positively effect
(2007) usefulness

4 Erdogmus and Optimism Perceived Private sector companies Turkey/ 65 human resource Positive and significantly influenced.
Esen (2011) usefulness managers

5 Acheampong,  Optimism Perceived Electronic commerce Ghana/1500 users of e-banking and  Positive and significantly influenced
et.al., (2017) usefulness mobile money

6 Chen, et. al, Optimism Perceived Self-service technologies Taiwan/ 481 SST users Significantly and positively influenced
(2009) usefulness  (SSTs)

7 Koivisto,et.al, Optimism Perceived  Online services offered by Finland/ 1176 consumers Strong positive effect
(2016) usefulness  electronic suppliers

8 Adiyarta, et. Optimism Perceived e-Government system X institution/ 230 respondents Significantly positively influenced
al., (2018) usefulness

9 Kuo, et. al, Optimism Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Significant effect
(2013) usefulness  Electronic Medical Record

(MEMR) system
10 Purba (2015) Optimism Perceived ICT training provider Jakarta/215IT staffs Significant positive effect
usefulness  company

11  Buyle, et. al, Optimism Perceived Public sector Belgium/ 205 online users No significant effect
(2018) usefulness

12 Hallikainen Optimism Perceived  Healthcare service Finland/ 385 B2B customers Positively influenced
and usefulness  company
Laukkanen,
(2016)

82



Table 2.15 (Continued)

No Author/ Year Independent  Dependent  Area Country/ Respondents Findings
Variable Variable

13 Ali et.al,, Optimism Perceived Government/ e- Kingdomof Bahrain/ 250 citizens Significant positively impacted
(2015) usefulness  Participation tools

14  Lundberg, Optimism Perceived  Grocery retail setting/ Self-  Sweden/ 192 consumers Significant positive effect
(2017) usefulness  service technologies (SSTs)

15  Panday,(2018) Optimism Perceived ~ ABC University/Academic  Jakarta/ 285 AlSusers Positive effect, butnotsignificant

usefulness  Information System(AIS)

16  Saragih,et.al., Optimism Perceived Healthcare Indonesia/ 46 hospital personnel Significant positive influence
(2020) usefulness

17  Setijadi,et. al., Optimism Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) usefulness

18  Nugroho,et. Optimism Perceived Educational system Indonesia/ 368 lecturers and No significant effect
al., (2017) usefulness students

19 Pandayand Optimism Perceived Project Management Indonesia/275employees Positive and significanteffect
Rachmat usefulness  Operations
(2019)
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2.12.2 Optimism and Perceived Ease of Use (PEOU)

This subsection discusses the findings of the previous empirical investigation between
optimism and perceived ease of use (PEOU). There are many researchers like Godoe,
et. al. (2012), Walczuch, et. al. (2007), Lin, et. al. (2007), Erdogmus and Esen (2011),
Acheampong, et. al. (2017), Chen, et. al, (2009), Koivisto, et. al. (2016), Adiyarta, et.
al. (2018), Kuo, et. al. (2013), Ali, et. al. (2015), Lundberg (2017), Panday (2018),
Setijadi, et. al. (2019), Nugroho, et. al. (2017), Panday and Rachmat (2019) and Shin
and Lee (2014) strongly supported the strong positive relationship between optimism
and PEOU as the relationship was affirm by empirically could indicate user adoption
in technology satisfactorily. Meanwhile, Hallikainen and Laukkanen (2016) study
revealed that the relationship between optimism and PU has positive effect but not

significant.

Conversely, study by Purba (2015), Buyle, et. al. (2018) and Saragih, et. al. (2020)
disclosed the fact that optimism has no influence on PEOU. Based on these suggested
contradictions found in previous literature, as well as potential areas for further
improvement in the optimism and PEOU relationship, the current study is motivated
to empirically examine optimism with PEOU in order to address the problems raised
in the literature review. Table 2.16 summarizes previous empirical investigations

examining the relationship between optimism and perceived ease of use.
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Table 2.16
Previous Empirical Studies ofthe Relationship between Optimismand Perceived Ease of Use

No Author/ Year Independent  Dependent Area Country/ Respondents Findings
Variable Variable

1 Godoe, et. al, Optimism Perceived Healthcare authority and Norwegian/ 186 employees Significant positive effect
(2012) easeofuse independentcompanies

2 Walczuch, et.  Optimism Perceived Financialservice provider ~ Netherlands/ 810employees Significantly and positively affect
al., (2007) ease ofuse

3 Lin, et. al, Optimism Perceived Online investmenttrading ~ Taiwan/ 406 members Significantly and positively effect
(2007) ease ofuse

4 Erdogmus and Optimism Perceived Private sector companies Turkey/ 65 human resource Positive and significantly
Esen (2011) ease ofuse managers influenced.

5 Acheampong,  Optimism Perceived Electronic commerce Ghana/1500 users of e-banking and  Positive and significantly
et.al., (2017) ease ofuse mobile money influenced.

6 Chen, et. al, Optimism Perceived Self-service technologies Taiwan/ 481 SST users Significantly  and  positively
(2009) easeofuse (SSTs) influenced

7 Koivisto,et.al, Optimism Perceived Online services offered by Finland/ 1176 consumers Strong positive effect
(2016) ease ofuse electronic suppliers

8 Adiyarta, et. Optimism Perceived e-Government system X institution/ 230 respondents Significantly positively influenced
al., (2018) ease ofuse

9 Kuo, et. al, Optimism Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Significant effect
(2013) easeofuse  Electronic Medical Record

(MEMR) system
10  Purba (2015) Optimism Perceived ICT training provider Jakarta/215 IT staffs No significant influence
easeofuse company

11 Buyle, et. al, Optimism Perceived Public sector Belgium/ 205 online users No significant effect
(2018) ease ofuse

12 Hallikainen Optimism Perceived Healthcare service company ~ Finland/ 385 B2B customers Positively influenced
and easeofuse
Laukkanen,
(2016)
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Table 2.16 (Continued)

No Author/ Year Independent  Dependent  Area Country/ Respondents Findings
Variable Variable

13 Al et.al., Optimism Perceived Government/ e- KingdomofBahrain/ 250 citizens Significant positively impacted
(2015) easeofuse Participation tools

14 Lundberg, Optimism Perceived Grocery retail setting/ Self-  Sweden/ 192 consumers Significant positive effect
(2017) easeofuse service technologies (SSTs)

15 Panday, (2018) Optimism Perceived ABC University/ Academc  Jakarta/ 285 AlS users Significant positive effect

easeofuse Information System(AIS)

16  Saragih,et.al.,, Optimism Perceived Healthcare Indonesia/ 46 hospital personnel No significant effect
(2020) easeofuse

17  Setijadi,et. al., Optimism Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) ease ofuse

18  Nugroho,et. Optimism Perceived Educational system Indonesia/ 368 lecturers and Positive and significanteffect
al., (2017) ease ofuse students

19 Pandayand Optimism Perceived Project Management Indonesia/275employees Positive and significanteffect
Rachmat easeofuse  Operations
(2019)

20 Shin and Lee Optimism Perceived Near Field Communication Korea/ 585 college students Positive and significanteffect
(2014) easeofuse (NFC) mobile payment

service
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2.12.3 Innovativeness and Perceived Usefulness (PU)

This subsection discusses the findings of the preceding empirical study between
innovativeness and perceived usefulness (PU). There are many researchers like Lin,
et. al. (2007), Erdogmus and Esen (2011), Acheampong, et. al. (2017), Adiyarta, et.
al. (2018), Ali, et. al. (2015), Purba (2015), Panday (2018), Saragih, et. al. (2020),
Setijadi, et. al. (2019) and Nugroho, et. al. (2017) found that innovativeness positively
and significantly effects to PU. Meanwhile, the outcome of Buyle, et. al. (2018) study
revealed that innovativeness has a positive effectbut does not have a significant impact

on PU.

However, despite increasing attention in the literature, Godoe, et. al. (2012), and
Walczuch, et. al. (2007), which, in turn, found significant negative relationship
between innovativeness and PU. The outcome indicated that innovative people would
quickly abandon a system or technology due to their high expectations for new
advanced technology. In another study, Chen, et. al. (2009) and Koivisto, et.al. (2016)
found innovativeness have negative effect but does not have a significant impact on
PU. Furthermore, study by Kuo, et. al. (2013), Hallikainen and Laukkanen (2016),
Lundberg (2017) and Panday and Rachmat (2019) produced non-significant
relationship between innovativeness and PU. The current study is motivated to
experimentally analyse innovativeness with PU in order to solve the concerns
mentioned in the literature review, as well as prospective areas for further
improvement in the innovativeness and PU relationship. Table 2.17 summarizes the

previous empirical investigation on the relationship between innovativeness and PU.
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Table 2.17

Previous Empirical Studies ofthe Relationship between Innovativeness and Perceived Usefulness

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable
1 Godoe, et. al, Innovativeness Perceived  Healthcare authority and Norwegian/ 186employees Significant negative effect
(2012) usefulness  independentcompanies
2 Walczuch, et Innovativeness Perceived  Financialservice provider — Netherlands/ 810employees Significantly negative effect
al., (2007) usefulness
3 Lin, et. al, Innovativeness Perceived Onlineinvestmenttrading  Taiwan/ 406 members Significantly and positively effect
(2007) usefulness
4 Erdogmus and Innovativeness Perceived  Private sector companies Turkey/ 65 human resource Positive and significantly
Esen (2011) usefulness managers influenced.
5 Acheampong, Innovativeness Perceived  Electronic commerce Ghana/1500 users of e-banking and  Positive and significantly influenced
et.al., (2017) usefulness mobile money
6 Chen, et. al, Innovativeness Perceived Self-service technologies Taiwan/481 SST users Negatively influenced
(2009) usefulness  (SSTs)
7 Koivisto,et.al, Innovativeness Perceived  Online services offered by Finland/ 1176 consumers Negative effect
(2016) usefulness  electronic suppliers
8 Adiyarta, et. Innovativeness Perceived e-Governmentsystem X institution/ 230 respondents Significantly positively influenced
al., (2018) usefulness
9 Kuo, et. al, Innovativeness Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Insignificanteffect
(2013) usefulness  Electronic Medical Record
(MEMR) system
10  Purba (2015) Innovativeness  Perceived  ICT  training  provider Jakarta/215 IT staffs Significant positive effect
usefulness  company
11 Buyle, et. al, Innovativeness Perceived  Publicsector Belgium/ 205 online users Positive effect
(2018) usefulness
12 Hallikainen Innovativeness  Perceived  Healthcare service conpany  Finland/ 385 B2B customers No significant
and usefulness
Laukkanen,
(2016)
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Table 2.17 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

13 Al et.al., Innovativeness Perceived  Government/ e- KingdomofBahrain/ 250 citizens Significant positively impacted
(2015) usefulness  Participation tools

14 Lundberg, Innovativeness Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers No significant effect
(2017) usefulness  service technologies (SSTs)

15 Panday, (2018) Innovativeness Perceived ~ ABC University/ Academc Jakarta/ 285 AIS users Significant positive effect

usefulness Information System(AIS)

16  Saragih,et.al., Innovativeness Perceived  Healthcare Indonesia/ 46 hospital personnel Significant positive influence
(2020) usefulness

17 Setijadi,et. al., Innovativeness Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) usefulness

18  Nugroho,et. Innovativeness Perceived  Educational system Indonesia/368 lecturers and Positive and significanteffect
al., (2017) usefulness students

19 Pandayand Innovativeness Perceived  Project Management Indonesia/275employees No significant effect
Rachmat usefulness  Operations
(2019)
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2.12.4 Innovativeness and Perceived Ease of Use (PEOU)

This subsection discusses the findings of the preceding empirical study between
innovativeness and perceived ease of use (PEOU). Basedon the researches like Godoe,
et. al. (2012), Walczuch, et. al. (2007), Lin, et. al. (2007), Erdogmus and Esen (2011),
Acheampong, et. al. (2017), Adiyarta, et. al. (2018), Kuo, et. al. (2013), Ali, et. al.
(2015), Panday (2018), Setijadi, et. al. (2019), Nugroho, et. al. (2017), Panday and
Rachmat (2019), and Shin and Lee (2014) provided that innovativeness positively and
significantly effectto PEOU. Meanwhile, the outcome of Koivisto, et. al. (2016), and
Buyle, et. al. (2018) study revealed that innovativeness has a positive effect but does

not have a significant impact on PEOU.

In contrast, Lundberg (2017) sampled one hundred and ninety-two (192) consumers in
Sweden to test innovativeness and PEOU. The result of the study shows significant
negative relationship between innovativeness and PEOU. In another study, Chen, et.
al. (2009) found innovativeness have negative effect but does not have a significant

negative impact on PEOU.

However, study by Purba (2015), Hallikainen and Laukkanen (2016), and Saragih, et.
al. (2020) indicated non-significant relationship between innovativeness and PEOU.
Thus, the current study is motivated to experimentally analyse innovativeness with
PEOU in order to solve the concerns mentioned in the literature review, as well as
prospective areas for further improvement in the innovativeness and PU relationship.
Table 2.18 summarizes previous empirical investigations examining the relationship

between innovativeness and perceived ease of use.
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Table 2.18

Previous Empirical Studies ofthe Relationship between Innovativeness and Perceived Ease of Use

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable
1 Godoe, et. al, Innovativeness Perceived Healthcare authority and Norwegian/ 186employees Significant positive effect
(2012) easeofuse independentcompanies
2 Walczuch, et Innovativeness Perceived  Financialservice provider — Netherlands/ 810employees Significant positive effect
al., (2007) ease ofuse
3 Lin, et. al, Innovativeness Perceived Onlineinvestmenttrading  Taiwan/ 406 members Significantly and positively effect
(2007) ease ofuse
4 Erdogmus and Innovativeness Perceived  Private sector companies Turkey/ 65 human resource Positive and significantly
Esen (2011) ease ofuse managers influenced.
5 Acheampong, Innovativeness Perceived  Electronic commerce Ghana/1500 users of e-banking and  Positive and significantly
et.al., (2017) ease ofuse mobile money influenced.
6 Chen, et. al, Innovativeness Perceived Self-service technologies Taiwan/481 SST users Negatively influenced
(2009) easeofuse (SSTs)
7 Koivisto,et.al, Innovativeness Perceived  Online services offered by Finland/ 1176 consumers Positive effect
(2016) ease ofuse electronic suppliers
8 Adiyarta, et. Innovativeness Perceived e-Governmentsystem X institution/ 230 respondents Significantly positively influenced
al., (2018) ease ofuse
9 Kuo, et. al, Innovativeness Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Significant positive effect
(2013) easeofuse Electronic Medical Record
(MEMR) system
10  Purba (2015) Innovativeness Perceived ICT  training provider Jakarta/215 IT staffs No significant influence
easeofuse company
11 Buyle, et. al, Innovativeness Perceived Publicsector Belgium/ 205 online users Positive effect
(2018) ease ofuse
12 Hallikainenand Innovativeness Perceived  Healthcare service conpany Finland/ 385 B2B customers No significant effect
Laukkanen, easeofuse
(2016)
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Table 2.18 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

13 Al et.al., Innovativeness Perceived  Government/ e- KingdomofBahrain/ 250 citizens Significant positively impacted
(2015) easeofuse Participation tools

14 Lundberg, Innovativeness Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers Significant negativeeffect
(2017) easeofuse servicetechnologies (SSTs)

15 Panday, (2018) Innovativeness Perceived ~ ABC University/ Academc Jakarta/ 285 AIS users Significant positive effect

ease ofuse Information System(AIS)

16  Saragih,et.al., Innovativeness Perceived  Healthcare Indonesia/46 hospital personnel No significant effect
(2020) ease ofuse

17  Setijadi,et.al., Innovativeness Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) ease ofuse

18  Nugroho,et. Innovativeness Perceived  Educational system Indonesia/368 lecturers and Positive and significanteffect
al., (2017) ease ofuse students

19 Pandayand Innovativeness Perceived  Project Management Indonesia/ 275employees Positive and significanteffect
Rachmat easeofuse Operations
(2019)

20 Shin and Lee Innovativeness Perceived Near Field Communication Korea/ 585 college students Positive and significanteffect
(2014) easeofuse (NFC) mobile payment

service
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2.12.5 Discomfort and Perceived Usefulness (PU)

This subsection discusses the findings of the previous empirical investigation between
discomfort and perceived usefulness (PU). Lin, et. al. (2007), Purba (2015), Buyle, et.
al. (2018), and Panday (2018) found a significant positive relationship between
discomfort and PU. It means that people who are uncomfortable with new technology
or system are more wiling to see the new technology or system as beneficial.
Meanwhile, the outcome of Koivisto, et.al. (2016) study revealed that discomfort have

a positive effect but does not have a significant impact on PU.

On the contrary, Acheampong, et. al. (2017), used an online version study on one
thousand five hundred (1500) users of e-payment across six cities in Ghana. The study
presents negative relationship between discomfort and PU. In another study, Godoe,
et. al. (2012), Walczuch, et. al. (2007), Erdogmus and Esen (2011), Chen, et. al.
(2009), Adiyarta, et.al. (2018), Kuo, et. al. (2013), Hallikainen and Laukkanen (2016),
Ali, et. al. (2015), Lundberg (2017), Saragih, et. al. (2020), Setijadi, et. al. (2019),
Nugroho, et. al. (2017), and Panday and Rachmat (2019) produced non-significant
relationship between discomfort and PU. The current study is motivated to
experimentally analyse discomfort with PU in order to solve the concerns mentioned
in the literature review, as well as prospective areas for further improvement in the
discomfort and PU relationship. Table 2.19 summarizes prior empirical investigations

on the relationship between discomfort and perceived usefulness.
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Table 2.19

Previous Empirical Studies ofthe Relationship between Discomfort and Perceived Usefulness

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable
1 Godoe, et. al, Discomfort Perceived  Healthcare authority and Norwegian/186employees No significant
(2012) usefulness  independentcompanies
2 Walczuch, et. Discomfort Perceived  Financialservice provider ~ Netherlands/810employees Unrelated (No impact)
al., (2007) usefulness
3 Lin, et. al, Discomfort Perceived  Onlineinvestmenttrading  Taiwan/406 members Significantly and positively effect
(2007) usefulness
4 Erdogmus and Discomfort Perceived  Private sector companies Turkey/ 65 human resource Nosignificantly influenced
Esen (2011) usefulness managers
5 Acheampong,  Discomfort Perceived  Electronic commerce Ghana/1500 users of e-banking and  Negatively influenced.
et.al., (2017) usefulness mobile money
6 Chen, et. al, Discomfort Perceived  Self-service technologies Taiwan/481 SST users No effect
(2009) usefulness  (SSTs)
7 Koivisto, et.al, Discomfort Perceived  Online services offered by Finland/ 1176 consumers Positive effect
(2016) usefulness electronic suppliers
8 Adiyarta, et. Discomfort Perceived  e-Government system Xinstitution/230respondents No significantly influenced
al., (2018) usefulness
9 Kuo, et. al, Discomfort Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Insignificanteffect
(2013) usefulness  Electronic Medical Record
(MEMR) system
10  Purba(2015) Discomfort Perceived ICT training provider Jakarta/215 IT staffs Significant positive effect
usefulness company
11  Buyle, et. al, Discomfort Perceived  Public sector Belgiuny 205 online users Significant positive effect
(2018) usefulness
12 Hallikainenand Discomfort Perceived  Healthcare service company  Finland/ 385 B2B customers No significant
Laukkanen, usefulness

(2016)
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Table 2.19 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

13  Alj,et.al.,, Discomfort Perceived  Government/ e- KingdomofBahrain/ 250 citizens No significant
(2015) usefulness  Participation tools

14 Lundberg, Discomfort Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers No significant effect
(2017) usefulness  service technologies (SSTs)

15 Panday, (2018) Discomfort Perceived  ABC University/ Academic  Jakarta/ 285 AlS users Significant positive effect

usefulness Information System(AIS)

16  Saragih,et.al., Discomfort Perceived  Healthcare Indonesia/ 46 hospital personnel No significant effect
(2020) usefulness

17  Setijadi,et.al.,, Discomfort Perceived  Smart City Indonesia/ 200 citizens No significant effect
(2019) usefulness

18  Nugroho,et. Discomfort Perceived  Educationalsystem Indonesia/368 lecturers and No significant effect
al., (2017) usefulness students

19 Pandayand Discomfort Perceived  Project Management Indonesia/275employees No significant effect
Rachmat usefulness  Operations
(2019)
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2.12.6 Discomfort and Perceived Ease of Use (PEOU)

This subsection discusses the findings of the preceding empirical investigation
between discomfort and perceived ease of use (PEOU). Lin, et. al. (2007) and Panday
(2018) found that discomfort positively and significantly effect to PEOU. However,
the outcome of Koivisto, et. al. (2016), Ali, et. al. (2015), Lundberg (2017) and Shin
and Lee (2014) study revealed that discomfort have a significant negative effect on
PEOU. In another study, Walczuch, et. al. (2007), Acheampong, et. al. (2017) and
Kuo, et. al. (2013) indicated discomfort have negative effect but does not have a

significant effect on PEOU.

In contrast, study by Godoe, et. al. (2012), Erdogmus and Esen (2011), Chen, et. al.
(2009), Adiyarta, et. al. (2018), Purba (2015), Buyle, et. al. (2018), Hallikainen and
Laukkanen (2016), Saragih, et. al. (2020), Setijadi, et. al. (2019), Nugroho, et. al.
(2017), and Panday and Rachmat (2019) revealed non-significant relationship between
discomfort and PEOU. The current study is motivated to experimentally analyse
discomfort with PEOU in order to solve the concerns mentioned in the literature
review, as well as prospective areas for further improvement in the innovativeness and
PU relationship. Table 2.20 summarizes prior empirical investigations examining the

relationship between discomfort and perceived ease of use.
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Table 2.20

Previous Empirical Studies ofthe Relationship between Discomfort and Perceived Ease of Use

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

1 Godoe, et. al, Discomfort Perceived  Healthcare authority and Norwegian/186employees No significant
(2012) easeofuse independentcompanies

2 Walczuch, et. Discomfort Perceived  Financialservice provider ~ Netherlands/ 810employees Negatively impacted
al., (2007) ease ofuse

3 Lin, et. al, Discomfort Perceived  Onlineinvestmenttrading  Taiwan/ 406 members Significantly and positively effect
(2007) ease ofuse

4 Erdogmus and Discomfort Perceived  Private sector companies Turkey/ 65 human resource Nosignificantly influenced
Esen (2011) ease ofuse managers

5 Acheampong, Discomfort Perceived  Electronic commerce Ghana/1500 users of e-banking and  Negatively influenced
et.al., (2017) ease ofuse mobile money

6 Chen, et. al, Discomfort Perceived  Self-service technologies Taiwan/481 SST users No effect
(2009) easeofuse (SSTs)

7 Koivisto, et.al, Discomfort Perceived  Online services offered by  Finland/ 1176 consumers Strong negative effect
(2016) ease ofuse electronic suppliers

8 Adiyarta, et. Discomfort Perceived  e-Government system X institution/ 230 respondents No significantly influenced
al., (2018) ease ofuse

9 Kuo, et. al, Discomfort Perceived Large hospitals/ Mobile Taiwan/665 nurses Negative effect
(2013) easeofuse Electronic Medical Record

(MEMR) system
10  Purba (2015) Discomfort Perceived ICT training provider Jakarta/215 IT staffs No significant influence
easeofuse company

11 Buyle, et. al, Discomfort Perceived  Public sector Belgium/ 205 online users No significant effect
(2018) ease ofuse

12 Hallikainenand Discomfort Perceived  Healthcare service company  Finland/ 385 B2B customers No significant
Laukkanen, ease ofuse

(2016)
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Table 2.20 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable
13 Al et.al., Discomfort Perceived  Government/ e- KingdomofBahrain/ 250 citizens Significant negatively impacted
(2015) easeofuse Participation tools
14 Lundberg, Discomfort Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers Significant negativeeffect
(2017) easeofuse servicetechnologies (SSTs)
15 Panday, (2018) Discomfort Perceived  ABC University/ Academic  Jakarta/ 285 AlIS users Significant positive effect
ease ofuse Information System(AIS)
16  Saragih,et.al., Discomfort Perceived  Healthcare Indonesia/ 46 hospital personnel No significant effect
(2020) ease ofuse
17  Setijadi,et.al.,, Discomfort Perceived  Smart City Indonesia/ 200 citizens No significant effect
(2019) ease ofuse
18 Nugroho,et. Discomfort Perceived  Educational system Indonesia/368 lecturers and No significant effect
al., (2017) ease ofuse students
19 Pandayand Discomfort Perceived  Project Management Indonesia/275employees No significant effect
Rachmat easeofuse Operations
(2019)
20 Shin and Lee Discomfort Perceived  Near Field Communication Korea/ 585 college students Significant and negatively effect
(2014) easeofuse (NFC) mobile payment

service
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2.12.7 Insecurity and Perceived Usefulness (PU)

This subsection discusses the findings of the previous empirical study between
insecurity and perceived usefulness (PU). Lin, et. al. (2007) and Setijadi, et. al. (2019)
study found that insecurity positively and significantly effect to PU. Meanwhile,
Adiyarta, et. al. (2018) have carried out a research on e-government system in a X
institution with two hundred and thirty (230) respondents, while Panday (2018) study
on two hundred and eighty-five (285) users of Academic Information System (AIS),
in turn, found significant negative relationship between insecurity and PU. However,
Walczuch, et. al. (2007), Acheampong, et. al. (2017) and Koivisto, et. al. (2016) study

indicated insecurity have negative effect but does not have a significant impact on PU.

On the contrary, study by Godoe, et. al. (2012), Erdogmus and Esen (2011), Chen, et.
al. (2009), Kuo, et. al. (2013), Purba (2015), Buyle, et. al. (2018), Hallikainen and
Laukkanen (2016), Ali, et. al. (2015), Lundberg (2017), Saragih, et. al. (2020),
Nugroho, et. al. (2017), and Panday and Rachmat (2019) found non-significant
relationship  between insecurity and PU. The current study is motivated to
experimentally analyse insecurity with PU in order to solve the concerns mentioned in
the literature review, as well as prospective areas for further improvement in the
innovativeness and PU relationship. Table 2.21 summarizes prior empirical

investigation on the relationship between insecurity and perceived usefulness.
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Table 2.21
Previous Empirical Studies ofthe Relationship between Insecurity and Perceived Usefulness

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable
1 Godoe, et. al, Insecurity Perceived  Healthcare authority and Norwegian/186employees No significant
(2012) usefulness  independentcompanies
2 Walczuch, et Insecurity Perceived  Financialservice provider ~ Netherlands/810employees Negatively effect
al., (2007) usefulness
3 Lin, et. al, Insecurity Perceived  Onlineinvestmenttrading  Taiwan/406 members Significantly and positively effect
(2007) usefulness
4 Erdogmus and Insecurity Perceived  Private sector companies Turkey/ 65 human resource Nosignificantly influenced
Esen (2011) usefulness managers
5 Acheampong,  Insecurity Perceived  Electronic commerce Ghana/1500 users of e-banking and  Negatively influenced.
et.al., (2017) usefulness mobile money
6 Chen, et. al, Insecurity Perceived  Self-service technologies Taiwan/481 SST users No effect
(2009) usefulness  (SSTs)
7 Kolivisto, et.al, Insecurity Perceived  Online services offered by Finland/ 1176 consumers Negative effect
(2016) usefulness electronic suppliers
8 Adiyarta, et Insecurity Perceived  e-Government system Xinstitution/230respondents Significantly negative influenced
al., (2018) usefulness
9 Kuo, et. al, Insecurity Perceived Large hospitals/ Mobile Taiwan/665 nurses Insignificanteffect
(2013) usefulness  Electronic Medical Record
(MEMR) system
10  Purba(2015) Insecurity Perceived ICT training provider Jakarta/215IT staffs No significant influence
usefulness company
11  Buyle, et. al, Insecurity Perceived  Public sector Belgiuny 205 online users No significant effect
(2018) usefulness
12 Hallikainenand Insecurity Perceived  Healthcare service company  Finland/ 385 B2B customers No significant
Laukkanen, usefulness
(2016)
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Table 2.21 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

13 Al et.al., Insecurity Perceived  Government/ e- KingdomofBahrain/ 250 citizens No significant
(2015) usefulness  Participation tools

14 Lundberg, Insecurity Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers No significant effect
(2017) usefulness  service technologies (SSTs)

15 Panday, (2018) Insecurity Perceived  ABC University/ Academic  Jakarta/ 285 AIS users Significant negative effect

usefulness  Information System(AIS)

16  Saragih,et.al., Insecurity Perceived  Healthcare Indonesia/ 46 hospital personnel No significant effect
(2020) usefulness

17  Setijadi,et. al., Insecurity Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) usefulness

18  Nugroho,et. Insecurity Perceived  Educational system Indonesia/368 lecturers and No significant effect
al., (2017) usefulness students

19 Pandayand Insecurity Perceived  Project Management Indonesia/275employees No significant effect
Rachmat usefulness  Operations
(2019)
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2.12.8 Insecurity and Perceived Ease of Use (PEOU)

This subsection discusses the findings of the preceding empirical study between
insecurity and perceived ease of use (PEOU). There are many researchers like Lin, et.
al. (2007), Koivisto, et. al. (2016), Purba (2015), Lundberg (2017), Panday (2018),
Setijadi, et. al. (2019) and Shin and Lee (2014) found that insecurity was positively
and significantly effect to PEOU. However, the study by Adiyarta, et. al. (2018) and
Panday and Rachmat (2019) revealed that insecurity have a significant negative effect

on PEOU.

Furthermore, Walczuch, et. al. (2007), Acheampong, et. al. (2017), and Kuo, et. al.
(2013) indicated insecurity have negative effect but does not have a significant effect
on PEQOU. In another study, Godoe, et. al. (2012), Erdogmus and Esen (2011), Chen,
et. al. (2009), Buyle, et. al. (2018), Hallikainen and Laukkanen (2016), Ali, et. al.
(2015), Saragih, et. al. (2020), and Nugroho, et. al. (2017) produced non-significant
relationship between insecurity and PEOU. The proceeding discussions suggested
inconsistencies in the literature findings on insecurity and PEOU relationship. This
provided motivation for current study to further empirically study and explore
insecurity - PEOU relationship. Table 2.22 summarizes prior empirical investigations

examining the relationship between insecurity and perceived ease of use.
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Table 2.22

Previous Empirical Studies ofthe Relationship between Insecurity and Perceived Ease of Use

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

1 Godoe, et. al, Insecurity Perceived  Healthcare authority and Norwegian/186employees No significant
(2012) ease ofuse independentcompanies

2 Walczuch, et Insecurity Perceived  Financialservice provider ~ Netherlands/810employees Negatively impacted
al., (2007) ease ofuse

3 Lin, et. al, Insecurity Perceived  Onlineinvestmenttrading  Taiwan/406 members Significantly and positively effect
(2007) ease ofuse

4 Erdogmus and Insecurity Perceived  Private sector companies Turkey/ 65 human resource Nosignificantly influenced
Esen (2011) ease ofuse managers

5 Acheampong, Insecurity Perceived  Electronic commerce Ghana/1500 users of e-banking and  Negatively influenced.
et.al., (2017) ease ofuse mobile money

6 Chen, et. al, Insecurity Perceived  Self-service technologies Taiwan/481 SST users No effect
(2009) easeofuse (SSTs)

7 Koivisto, et.al, Insecurity Perceived  Online services offered by Finland/ 1176 consumers Significant positive effect
(2016) ease ofuse electronic suppliers

8 Adiyarta, et Insecurity Perceived  e-Government system Xinstitution/230respondents Significantly negative influenced
al., (2018) ease ofuse

9 Kuo, et. al, Insecurity Perceived Large hospitals/ Mobie Taiwan/ 665 nurses Negative effect
(2013) easeofuse Electronic Medical Record

(MEMR) system
10  Purba(2015) Insecurity Perceived ICT training provider Jakarta/215 IT staffs Significant positive effect
easeofuse company

11 Buyle, et. al, Insecurity Perceived  Public sector Belgiuny 205 online users No significant effect
(2018) ease ofuse

12 Hallikainenand Insecurity Perceived  Healthcare service company  Finland/ 385 B2B customers No significant
Laukkanen, easeofuse
(2016)
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Table 2.22 (Continued)

No Author/ Year Independent Dependent Area Country/ Respondents Findings
Variable Variable

13 Al et.al., Insecurity Perceived  Government/ e- KingdomofBahrain/ 250 citizens No significant
(2015) easeofuse Participation tools

14 Lundberg, Insecurity Perceived  Grocery retail setting/ Self- Sweden/ 192 consumers Significant positive effect
(2017) easeofuse servicetechnologies (SSTs)

15 Panday, (2018) Insecurity Perceived  ABC University/ Academic  Jakarta/ 285 AlS users Significant positive effect

ease ofuse Information System(AIS)

16  Saragih,et.al., Insecurity Perceived  Healthcare Indonesia/ 46 hospital personnel No significant effect
(2020) ease ofuse

17  Setijadi,et. al., Insecurity Perceived  Smart City Indonesia/ 200 citizens Positive and significanteffect
(2019) ease ofuse

18  Nugroho,et. Insecurity Perceived  Educational system Indonesia/368 lecturers and No significant effect
al., (2017) ease ofuse students

19 Pandayand Insecurity Perceived  Project Management Indonesia/275employees Significantly negative effect
Rachmat easeofuse Operations
(2019)

20 Shin and Lee Insecurity Perceived  Near Field Communication Korea/ 585 college students Positive and significanteffect
(2014) easeofuse (NFC) mobile payment

service

104



2.12.9 Government Initiatives and IR4.0 Adoption (Perceived Usefulness and
Perceived Ease of Use)

Several studies have emphasized the need of providing a favorable environment and
supporting legislative initiatives to help SMEs grow. Moreover, as compared to larger
corporations, the size of SMEs offers a significant disadvantage. SMEs do not have
the same capacity as larger corporations to influence the environment in their favor.
They cannot afford costly support services such as legal, finance, training, and human
resources. As a result, SMEs require assistance because their skilled and capacity
growth are restricted. It is for this reason that they seek assistance (Oboreh, et. al.,

2013; Egena, et. al., 2014; Quy, 2016).

Similarly, the expansion of SMEs is heavily reliant on government initiatives plans
which government initiatives not only generate opportunities for SMEs to thrive, but
also serve as a means of overcoming crisis. Most governments, particularly those in
developing countries, have devoted significant time and money in adopting policies
aimed atboosting SMEs. Regardless of the fact that the SMESs sector not only promotes
employment, but also generates wealth, reduces poverty, and serves as a source of
innovation, and hence, the creation of new goods and services (Oboreh, et. al., 2013;
Aminu, 2015). Additionally, the SME sector is critical to social stability and regional
growth. This explains why the government emphasize SMEs as essential components

of any programs or plans for economic progress.

Equally, in this digital era, where smart gadgets outnumber humans, the IR4.0 is no
longer a choice but a need for doing businesses. The emergence of IR4.0 is expected

to boost productivity by 30 percent across all industries by 2030. Manufacturing and
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production systems have been steadily augmented by information technology support
instruments in recent decades, as dealing with more sophisticated technologies, multi-
site production needs, and supporting logistic procedures have become increasingly
difficult responsibilities. The obvious relevance of IT (Information Technology) in the
workplace has revolutionized both working conditions and efficiency. Having IR4.0
ready in company has become even more important as consumer power in the 1R4.0
era is expected to grow with the advent of the internet. Despite the reality that IR4.0 is
becoming progressively significant advantage, SMEs are facing IR4.0 challenges,
primarily due to a limited capacity to create and leverage customer profiles and
information, the intimidating influence of social media that directly effects the brand,
and a growing technological talent gap within a company (Labrecque, et. al., 2013;

Leeflang, et. al., 2014).

The government support was first examined by Tornatzky and Klein in 1982 looking
at the adoption of internet banking. In this study, one hundred and three (103) bank
customers were engaged across Hanoi in Vietnam and found government support as
having a significant positive relationship with adoption of internet banking. Among
the handful work found on technology adoption, Tan and Teo (2000), discovered that
the government's support had a significant impact on users' intentions to use online
banking in Singapore. Furthermore, Jaruwachirathanakul and Fink (2005), highlighted
that one of the key driving forces for adoption of internet banking is government

support.

However, the majority of past research has focused on attitude, subjective norms and

perceived behavioral control variables with the adoption of internet banking
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(Kahnweiler & Thompson, 2000), infrastructure and technology, human capital,
information security concern, top management commitment, and resistance to change
variables with SME E-readiness (Ramayah, Yan & Sulaiman, 2005), usability of RFID
variable with adoption of RFID (Ramanathan, et. al., 2014), perceived usefulness,
perceived ease of use, image, relative advantage, compatibility, trust of internet and
trust of government variables with the E-government adoption (Carter & Belanger,
2004), perceived government supports, perceived legal and regulatory system,
perceived market forces, and perceived social awareness of e-commerce variables with
e-commerce adoption (Ali, Miao & Tran, 2018). In general, only a few researches have
looked at the relationship between government initiatives and the adoption of

technology or system.

Likewise, even while some companies are significantly less confident due to the
difficulty of redefining industry frontiers, leaders in worldwide manufacturing
industries such as the United States, Germany, and Japan view 1R4.0 asan opportunity
rather than just a threat. Among the countries, the Singapore Economic Development
Board initiated the Smart Industry Readiness Index to help manufacturers make the
first move toward Industry 4.0 implementation by assessing their current readiness
(Singapore Economic Development Board, 2017); the Chinese government launched
the "Made in China 2025" initiative to promote their industries into high-tech mode in

order to compete in the global market (Ling, et. al., 2020).

Manufacturing is a key contributor to national GDP, hence IR4.0 is gaining traction in
Malaysia's industrial sector (Mdiller, et. al., 2018). Because IR4.0 is such a new idea,

Malaysian SMEs may lack understanding regarding the precise implications and cost-
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effectiveness of IR4.0-related technologies on their businesses (Dalenogare, et. al.,
2018). Furthermore, a shortage of technological infrastructures and facilities, as well
as highly trained individuals and resources, provide hurdles or impediments to the

future manufacturing sectors.

These arguments and evidences have led us to the conclusion that government
initiatives are a valuable resource that may give a company with a competitive
advantage in terms of enhancing performance. Given the significance of government
initiatives in SMEs and the lack of literature on the issue, particularly in developing
economies, the current study suggested and tested an extension of the model that

included government initiatives as one of the independent variables.

2.12.10 Moderating Role of Gove rnment Initiatives

To begin with, the effect of the moderator might explain the relationship between the
independent and dependent variables. Without analyzing the moderators, it is rather
difficult to examine and evaluate the relationships between two or more variables on
why they are connected or under what circumstances they are associated (Baron &
Kenny, 1986). Similarly, MacKinnon, et. al. (2012) and Hayes and Rockwood (2017)
added the moderating variables have the ability to strengthen or weaken the
relationship between two variables. It can also change the magnitude or direction of
the predictor-outcome interaction. As a result, a moderating variable should be
included in the conceptual framework to better comprehend the circumstances or types

of individuals that influence the independent and dependent relationship.
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In this study, government initiatives not only investigated for its direct relationship,
but also as moderator in investigating its indirect relationship. The reason for this is
because government initiatives can be seen in many countries throughout the world,
including both developed and developing economies, and they play an important role
in maintaining a focused and sustainable SMEs sector. According to Erol, et. al.
(2016), small and medium-sized enterprises in Germany have encountered challenges,
especially in obtaining financial resources to acquire new technologies. The German
government invested 650 million euros on IR4.0 related technologies in 2015. It
demonstrated significant investment required to completely restructure the entire
industry’s business operations. Unsurprisingly, the amount of financial resources
increases year after year to support the convergence of the digital into the physical
world. The government’s presence and initiative facilities are the most important factor
in hastening the adoption of IR4.0. Erol, et. al. (2016) pointed out that companies are
still struggling to identify programs and projects that are appropriate for their
company’s development. Based on various strategic workshops, companies are unable
to realize IR4.0 because they lack of proper strategy for transforming visionary

concepts to missionary level and comprehending the know-how.

The Malaysian government realizes and recognizes that research and development
(R&D) is the core of the development of the nation. Moreover, government initiatives
to E&E SMEs are required to jump-start the adoption of IR4.0. R&D and technological
development are critical in transforming manufacturing to smart manufacturing, which
is in accordance with 1R4.0 (Muhammad, et. al., 2010). The Malaysian government
implemented a number of initiatives as part of the 11th Malaysia Plan. There are

initiative packages to create robotics, factory automation equipment, Automation
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Capital Allowance (ACA) for automation, Soft Loan Scheme for Automation &
Modernization (SLSAM), and plant facilitation to stimulate modernization and
upgrading (Ismail, 2018). Similarly, the Malaysian government introduced Industry
4wrd: National Policy on IR4.0 in October 2018 in order to encourage innovation,
creativity, and competitiveness. The goal of Industry 4wrd: National Policy is to
accelerate the digital transformation of the manufacturing and related services sectors
by attracting, creating, and transforming (ACT). It is critical to attract as many
stakeholders as possible to adopt IR4.0 technologies and processes by providing
preferred manufacturing location and SME inclusions. At the same time, IR4.0
adoption will fail in the absence of an appropriate ecosystem. As a result, in order to
create the right ecosystem, the government need to intervene and create a digital

infrastructure to ease the adoption of the manufacturing industry (MITI, 2018).

Having to say this, government initiatives are brimming with well-structured efforts to
address the unpredictability of the market and technological development. Riding the
next wave of the high-tech industry, the Malaysian government establishes a number
of national, state and regional level initiatives to develop action plans and innovative
solutions to enhance the manufacturing industry. For instance, study by Kim, et. al.
(2016) investigated six hundred and fifteen (615) companies across Korea to ascertain
the relationship between R&D activities and the performance of product innovation in
service sector. The findings of the study suggested the impact of their R&D activities
on the product innovation will be strengthened when SMEs use government support

programs.
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In parallel to this, Kimani, et. al. (2015) employed one hundred and fifty (150) small
scale water service providers in Kenya to test the moderating role of government
regulations on the effect of cost recovery and financing water investments. Findings
of the study indicated that government regulations significantly moderate the
relationship between cost recovery and financing of water investments. Similarly,
Ramanathan, et. al. (2014) have empirically revealed that government support is
crucial for the adoption and can be serve as a moderating component in promoting
adoption of RFID. In their study on one hundred and seven (107) logistic companies
in United Kingdom (UK) indicated government support significantly moderating the

link between usability of RFID and adoption of RFID.

Similarly, Krishnan and Teo (2012) examined secondary data from one hundred and
seventy-eight (178) countries to evaluate the governance to information infrastructure
and e-government development. The outcome of the study indicated that political
stability, government effectiveness, and rule of law have significant positive
relationship. However, control of corruption had a significant negative relationship.
Meanwhile, voice and accountability and regulatory quality had insignificant

relationship.

Meanwhile, Abdullah and Hussin (2010) in their investigation of one hundred and
thirty-five (135) manufacturers in Indonesia acknowledged that government assistance
and firm size have partial moderating effect on the relationship between strategy and
successful turnaround. Huang & Fernando (2013) on eighty-nine (89) sample assessed
government initiatives such as regulatory incentives offered by regulator as the

moderator variable that influence the adoption of Malaysian food safety system
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(MeSTI). Their study found the regulatory incentive offered by government did not
have moderating effect on the relationship between the determinants (organization
factors, scheme factors, environment factors, expected factors) and adoption of

MeSTI.

Despite the importance of government initiatives on E&E SMES' success, no study, to
the best of the researcher's knowledge, outlines the effect of government initiatives on
the relationship between IR4.0 readiness and IR4.0 adoption among E&E SMEs. In
this perspective, the current study recommended government initiatives asasignificant
prospective resource for moderation on the relationship between IR4.0 readiness and
IR4.0 adoption. Thus, the moderating effect of government initiatives will be used to
concentrate the discussion between IR4.0 readiness and IR4.0 adoption. As such,
based on the Table 2.23, previous empirical research on the moderating role of

government initiatives were included.
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Table 2.23

Previous Empirical Studies that Examinethe Moderating Role of Government Initiatives

No Author/ Year Independent Moderating Variable  Dependent Area Country/ Main Findings Future Research
Variable Variable Respondents Recommendatio
n
1 Kim, et.al., R&D activities Governmentsupport  Product Large Korea/615  Thefindings suggest Not coverall of
(2016) (internal R&D program(direct innovationin  enterprisesand companies = SMES use government various

activities, Joint financial support, servicesector SMEs support programs, the  government

R&D activities indirectly providing impact of their R&D support

and externalR&D  innovation activities on the programs. More

activities) opportunitiesand productinnovationwill  specific policy
indirect support to be strengthened. related studies
diffuse the result of areneeded in
innovation future.

2 Kimani, et Cost recovery Government Financing Water utility Kenya/ 150 This study is aclear Otherkey areas
al., (2015) (pricing, regulations water small scake indication that are not tested

externalities, user (economic regulation, investments in water government which limit the
charges and market  regulation, Kenya service regulationsmoderate  generalization.
consumerdemand  social regulation and  (increased providers the relationship Non-financial
technical regulation)  coverage, between cost recovery  factors are
improved and financing of water  recommended to
water quality, investments. further study.
increased
access  and
cash surplus)

3 Ramanathan, Usability of RFID Size, experience with Adoption of Logistic UK/ 107 Thefindings showed  Future studies
et. al., (perceived ease of barcodes and RFID operations and logistic government support can include type
(2014) use andusefulness) government support supply chain companies  significantly of services, the

management moderating thelink effect of
between usability of technological,
RFID and adoption of  organizationand
RFID. environmental
factors.
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Table 2.23 (Continued)

No Author/ Year Independent Moderating Variable  Dependent Area Country/ Main Findings Future Research
Variable Variable Respondents Recommendatio
n

4 Krishnan Information Governance (Voice E-Government Government’s 178 Thefindings showed  Future studies
and Teo, infrastructure and accountability, development infrastructure  countries/ political stability, are required to
(2012) political stability, secondary government examine other

government data effectiveness,and rule  directionssuch
effectiveness, of law have significant as longitudinal
regulatory quality, positive relationship.  study, private
rule of law, control of Controlofcorruption  sector
corruption) had a significant organizationand
negativerelationship.  other
Voice and complementary
accountability and resources.
regulatory quality had
insignificant
relationship.

5 Abdullah Operational- Government Successful Private Indonesia/  Thestudy foundpartial Furtherstudies
and Hussin efficiency and assistance and firm turnaround manufacturing 135 supportof moderating  needed in this
(2010) product-market size companies companies exporter- effect ofgovernment areaas much

refocusing strategy manufacturi  assistance andfirm undisclosed
ng size inthe relationship  information in
companies  between strategyand  thecorporate
successfulturnaround.  world.

6 Huang & Organization Government Adoptionof Malaysian Malaysia/8 Thefindings conclude  Future studies
Fernando, factors, scheme initiatives (requlatory MeSTI foodindustry  SMEs that regulatory are required to
(2013) factors, incentives) incentivesdid not examine other

environment moderate the factors on the
factors and relationship between adoption
expected factors determinantsand

adoption.
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2.13 Underpinning Theory

lyamu (2013) ascertained that underpinning theories are used as a foundation for any
philosophical study because they aid researchers in their rigorous quest of knowledge
and give guidance from the start of the study to the end of the analysis phase.
According to the author, theories reveal underlying principles and realities that lead a
good comprehension of the frameworks and their interactions. As a result, theory

served as a basis for the study's premises.

Similarly, this section presents a logical and clearer understanding of the relationship
that exists between the variables that were constructed. The underpinning theories
summarize the relationship between the variables and guide the research on how the
constructed variables interact with eachanother (Sekaran & Bougie, 2010). There have
been many studies conducted from various angles on these two theories. Therefore,
the Technology Acceptance Model (TAM) theory and the Technology Readiness

Index (TRI) model are used in this study.

Davis (1989) developed TAM to explain the adoption of new technologies, and the
focus of this study will be on IR4.0’s nine advanced technologies. TAM explained the
user’s IR4.0 adoption behavior which predicts the acceptance level of users. TAM has
been proven to be better than other existing theories (Yousafzai, et. al., 2009). Thus,
this study used TAM to elaborate how the IR4.0 influences users adoption behavior

and support the theory with explanation.

Meanwhile, Parasuraman (2000) developed Technology Readiness Index (TRI),

which offers interesting findings on user’s cognitive and sentimental assessment on
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the IR4.0 and level of technological readiness, which influence the adoption of newest

technologies.

2.13.1 Technology Acceptance Model (TAM)

Various academics have been utilized Technology Acceptance Model (TAM) theory
to predict and measure the usage and acceptance level of technology, computer
application, and other usage related to information technology. Being aspecific theory,
TAM was developed to be used in investigating causal relationships between user’s
adoption of information systems or technology and reasons why particular systems are
not acceptable by users. The purpose of TAM is to trace the influence or determinants

of information systems or technology application acceptance (Davis, 1989).

The TAM theory was constructed on two key variables: perceived usefulness (PU)and
perceived ease of use (PEOU). These two core variables are said to have significantly
explained the impact of behavioral intention. According to Davis (1989), PU variables
indicate a person’s level of belief in a particular system or technology that would
enhance his or her job performance. Meanwhile, PEOU explains a person's belief that

a particular technology or system would be free of effort (Davis, 1989).

TAM theory is adopted since this study is focused on IR4.0 adoption and studies
suggested that 1IR4.0 adoption is low. TAM theory was chosen for this investigation
because it has proven to be parsimonious, simple, resilient, and superior in predicting
information system models (Chang, 2010; Venkatesh & Bala, 2008; Yousafzai, et. al.,

2009).
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In summary, TAM was found to be able to accurately predict IS adoption behavior
under a variety of technologies and settings over this time span. TAM (Igbaria & Tan,
1997, p. 281] was also determined to be a much simpler, easier to use, and more
powerful model of the determinant of computer technology user acceptability than

TRA.

2.13.2 Technology Readiness Index (TRI)

According to Parasuraman (2000), technology readiness is comprised of four
dimensions: Optimism is a positive attitude toward technology that is driven by
efficient results, flexibility, automation, and accuracy. Innovativeness is the propensity
of people to be the first to embrace cutting-edge technologies. They believe they are
at the forefront of experimenting with cutting-edge technologies. Discomfort is
referredas a lack of control or grip on the latest technology, as well as a low degree of
confidence and suspicion towards technology. Insecurity refers to skepticism and
uncertainty about the technology’s ability to perform effectively for specific
technology-based transactions, which leads to a low degree of comfort with

technology.

The TR model is a technology-related framework that analyses the strength of each
attribute, including openness to technology, user’s competency in utilizing i,
flexibility, usefulness, technological pioneers, trust, and perceived lack of control
towards IR4.0 (Parasuraman, 2000; Walczuch, et. al., 2007). Previous researchers
have conducted a few pertinent studies on technological readiness. A research, for
example, was conducted on the usage of social media to support insurance agencies.

The study’s purpose was to discover the current use of Facebook, the benefits obtained,
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the behaviors and views concerning the use of social media, and the measurement scale
was adapted from Parasuraman and Colby (2001) to assist in the finding (Burba, et.

al., 2012).

2.14 Development of the Research Hypotheses

Based on the research questions and review of literature, the following hypotheses for
this study were formulated. The hypotheses that developed and presented in this study
shall be tested to establish the effect between these variables. Therefore, the

hypotheses are postulated to answer the research questions in this study.

2.14.1 The Effect between IR4.0 Readiness (1) and IR4.0 Adoption (DV)

This study’s hypotheses are based on Objective One, as mentioned in Chapter One.
The extent to which readiness effect the adoption has been empirically demonstrated
in the literature. Similarly, previous research findings have shown that the
organization’s readiness can improve organizational adoption in order to gain a
competitive advantage (Walczuch, et. al., 2007; Erdogmus & Esen, 2011; Godoe, et.
al., 2012). Readiness has been empirically proven to be a significant factor influencing
the manufacturing adoption. Responding to new technologies in a timely manner and
planning the operations the new business model synchronizes with the existing
business model will enable organizations to gauge more opportunities and potentials
that are offered by new technologies. Inevitably, successful deployments where people
become the reasonable solution of IR4.0 adoption often provide a competitive
advantage to organizations and reflect in the quality of product which prevents

performance degradation (Nikolic, et. al., 2017).
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As a result, readiness has a direct effect on the adoption of manufacturing
organizations, and organizations who fail to engage with the global requirement that
is IR4.0 will missed out significant benefits such as new opportunities and new
dimensions of talent and skill enrichment (Hamidi, et. al., 2018). Hence, hypothesis 1

is postulated as follows:

Hypothesis 1: There is a positive effect between IR4.0 readiness and IR4.0

adoption.

The results of the literature review revealed readiness has an effect on adoption. The
readiness of the individual conditions’ might speed up or slow down the adoption
process. People that are enthusiastic about technology have a good attitude regarding
new technologies and how they are going to use the technologies. Optimists foster a
favorable attitude about new technology and have a high level of self-confidence in
their ability to learn it. Similarly, optimists believe that technology is useful and easy

to use (Carver & Scheier, 2014; Acheampong, et. al., 2017).

In relation to this, it has been posited that optimists confront technology more openly
and are more willing to accept rather than escape the situation. Previous research has
shown that optimism brings out more positive attitudes and a perception of technology
as beneficial and simple to use. It improves the existing product and processes, all of
which have a significant influence on work performance and, consequently, the
organization’s existence (Loyd & Gressard, 1984; Munger & Loyd, 1989;
Parasuraman & Colby, 2001; Tsikriktsis, 2004; Walczuch, et. al., 2007; Godoe, et. al.,

2012; Lin, et. al., 2007; Erdogmus & Esen, 2011; Acheampong, et. al., 2017; Chen,
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et. al., 2009; Koivisto, et. al., 2016; Adiyarta, et. al., 2018; Kuo, et. al., 2013;
Hallikainen & Laukkanen, 2016; Ali, et. al., 2015; Lundberg, 2017; Setijadi, et. al.,
2019; Panday & Rachmat, 2019). Hence, based on the findings of the previous

literature, the following hypotheses were postulated as per below:

Hypothesis 1al: There is a positive effect between optimism and perceived
usefulness.
Hypothesis 1bl: There is a positive effect between optimism and perceived ease

of use.

The extent of innovativeness impact on the adoption has been examined in the
literature before. Innovativeness is a positive force that influences how people perceive
and use technology. People with innovative minds and a willingness to test new
technologies will be technological pioneers (Lee & Hong, 2002). Individuals that are
highly motivated have less complicated ideas regarding technology and exhibit a
strong desire to use and appreciate the benefits that come with it (Agarwal & Prasad,

1999).

According to Chen, et. al. (2014), adoption IR4.0 to assist in business operation is
compulsory in order to greatly boost innovativeness, which enhances work efficiency.
Because all of the information is systematically entered into advanced computing
systems and technologies that can even monitor remote locations, task efficiency
would increase the response rates at the execution level. Furthermore, according to
Karahanna, et. al., (1998), innovative individuals do not have complicated views about

technology and are more able to adopt the technology than other people. They are
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concern with the technical specifics of the technology’s functionality and its potential
value, which have a favorable impact on the technology’s usefulness and perceived
ease of use. Previous research has shown that innovativeness brings out more positive
attitudes and a perception of technology as beneficial and simple to use (Lin, et. al.,
2007; Erdogmus & Esen, 2011; Acheampong, et. al., 2017; Adiyarta, et. al., 2018;
Buyle, et. al., 2018; Ali, et. al., 2015; Panday, 2018; Setijadi, et. al., 2019; Nugroho,
et. al., 2017). Hence, based on the findings of the previous literature, the following

hypotheses were postulated as per below:

Hypothesis 1a2: There is a positive effect between innovative ness and perceived
usefulness.
Hypothesis 1b2: There is a positive effect between innovativeness and perceived

ease ofuse.

Discomfort people, on the other hand, have little or no control over technology. They
are quite uneasy with the technology and think that it is not intended for ordinary
people. They believe that new technologies are more complicated and not easy to use
it (Walczuch, et. al., 2007). Individuals who are reluctant to change when the
manufacturer is obliged to change their business models, collaborate with new
partners, or even competitors align with novel technologies create discomfort.
Manufacturers abandon the IR4.0 adoption plan due to uncertainties about support

from employees, top management, and potential partners.

According to Kagermann, et. al. (2013), there are two points of view that may lead to

reluctance. For starters, employees lack appropriate knowledge and competence.
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Second, employees lack confidence in the new technology, which prevents them from
appreciating the usefulness and advantages. Empirical evidence suggests that when
people are uncomfortable with utilizing technology, they suffer from a loss of control
and a sense of being burdened with unexpected responsibilities. They view technology
to be extremely difficult to manage, and as a result, they avoid utilizing it at their
workplace. Complexity leads to less favorable, unmanageable, and not-easy-to-use
results, preventing people from enhancing their career and workplace. Therefore, new
technologies are seen as unfriendly systems (Dabholkar, 1996; Norman, 1998;
Acheampong, et. al., 2017; Walczuch, et. al., 2007; Koivisto, et. al., 2016; Kuo, et.
al., 2013; Ali, et. al., 2015; Lundberg, 2017; Shin & Lee, 2014). Hence, based on the
findings of the previous literature, the following hypotheses were postulated as per

below:

Hypothesis 1a3: There is a negative effect between discomfort and perceived
usefulness.
Hypothesis 1b3: There is a negative effect between discomfort and perceived ease

of use.

The extent to which insecurity influences adoption has been examined in the literature.
Insecurity caused by ambiguity and low usage of new technologies predicts lower
levels of perceived usefulness and perceived ease of use. People are skeptical of new
technologies, which prevents them from seeing the benefits and potential.
Furthermore, most researchers agreed that insecurity has the tendency to makes it
difficult to take the initiatives toadopt the new technologies. Essentially, they are wary

of the security degree of new technologies owing to a lack of confidence in the safety
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aspect. The unwillingness to take risks as a result of insecurity reduces the perceived
usefulness and ease of use of new technologies (Walczuch, et.al., 2007; Acheampong,
et. al., 2017; Adiyarta, et. al., 2018; Kaoivisto, et. al., 2016; Panday, 2018; Kuo, et. al.,

2013).

Apparently, Kwon and Chidambaram (2000) stated there is anxiety induced in the
individual who is skeptical of the constant development and novel in technological
environment, which prevents them from learning or getting oneself to explore the
technology. The insecurity resulted in obstacles in using technology and limited its
perceived usefulness, making it difficult to use. Chen, et. al., (2002) emphasized that
their lack of knowledge of technology is connected to privacy and security concerns.
Hence, based on the findings of the previous literature, the following hypotheses were

postulated as per below:

Hypothesis 1a4: There is a negative effect between insecurity and perceived
usefulness.
Hypothesis 1b4: There is a negative effect between insecurity and perceived ease

of use.

2.14.2 The Effect between Government Initiatives and 1R4.0 Adoption

The hypotheses in this sector are built based on the Objective 2 of the study. Objective
2 is to determine the effect between government initiatives and IR4.0 adoption.
Clearly, there is an increasing interest in investigating the effect of government
initiatives on IR4.0 adoption. Government initiatives have been demonstrated to have
a positive effect with IR4.0 adoption since they allow organizations to develop and

create jobs. In reality, highly qualified technical expertise, which leads to a digitally
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savvy workforce, is positively related to effective government initiatives (Nagy, et. al.,
2018; Chong, et. al., 2010; Tornatzky & Klein, 1982; Tan & Teo, 2000;
Jaruwachirathanakul & Fink, 2005; Carter & Belanger, 2004; Ali, Miao & Tran, 2018).
Because previous study had shown that the influence of relationships between
government initiatives on technology adoption, the following hypotheses are

postulated as follows:

Hypothesis 2a: There is a positive effect between government initiatives and
perceived usefulness.
Hypothesis 2b: There is a positive effect between government initiatives and

perceived ease of use.

2.14.3 The Moderating Effects of Government Initiatives between IR4.0
Readiness (Optimism, Innovativeness, Discomfort, Insecurity) and 1R4.0
Adoption (Perceived Usefulness, Perceived Ease of Use)

The hypotheses in this section are built based on the Objective 3 of the study. Objective

3 is to determine the effect of government initiatives between the IR4.0 readiness

dimensions such as optimism, innovativeness, discomfort, and insecurity and IR4.0

adoption dimensions such as perceived usefulness and perceived ease of use.

The 1998 economic crisis, which affected many manufacturers, witnessed a significant
shift in government intervention in helping in rescuing struggling manufacturers.
According to the literature, the assistance came in the form of hundreds of billions of
dollars in rescue packages, which significantly helped manufacturers to turnaround the

financially distressed (Abdullah & Hussin, 2010).
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However, in the sphere of IR4.0, where more advanced technologies that focus on
automation and digitalization, the relevant expertise and tools are required to enhance
and build the appropriate ecosystem for IR4.0 adoption. As such, in order to establish
the suitable environment, the government must intervene and help to build a digital

infrastructure that will facilitate E&E SMEs to adopt IR4.0 (MITI, 2018).

Auvci and Gulbahar (2013) argued that the multitude of digital revolutions taking place
in organizations demands changes i person’s attitudes. As such, technology
acceptance is linked to technology readiness and technology adoption. Technology
readiness, according to Parasuraman and Colby (2015) define as the combination of
four coexisting factors divided into two categories: motivational elements (optimism
and innovativeness) and vulnerability concerns (insecurity and discomfort) that affect
a person’s tendency to adopt new technologies. Optimism is a way of looking at
technology with a positive attitude and the conviction that technology's ability to
provide individuals more control, flexibility, and efficiency in life. At the same time,
innovativeness is defined as a desire by being a technological pioneer and thinking
leader. Meanwhile, discomfort is a sense of being overpowered by technology and a
perceived lack of control over it. Insecurity is defining asuncertainty about technology
based on doubts and concerns about its ability to function and fears about its highly
damaging implications. Comprehensively, IR4.0 readiness is a state of mind in which
a person is ready to learn new technologies. Therefore, technology is viewed as
technological advancement by optimistic and innovative-minded people, but for
pragmatic people, technology is seen as inferior until they have sufficient confidence

(Kim, Geum, & Park, 2017; Melas, Zampetakis, Dimopoulou, & Moustakis, 2014).
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According to Dabholkar, et. al. (2002), Klaus (2013), and Yang, et. al. (2013a), users
interact directly with technology experienced both favorable and unfavorable attitudes
toward utilizing new technology. As much as there may be coexistence on individual
character qualities in terms of having a favorable or negative emotion about a new
technology; they differ across individuals (Parasuraman, 2000). Accepting a new
technology with excitement and openness does not imply expertise in its application.
Technology adoption is characterized as a favorable decision to apply an invention
(Taherdoost, 2018), as well as an observable readiness to employ new technology but
also the degree to which that technology is incorporated into the proper environment

(Straub, 2009, p.626; Avci & Gulbahar, 2013).

Having said that, the technology acceptance is not enough as earlier studies have
identified moderating influence of government support programs on the relationship
between the R&D activities and the performance of product innovation in service
sector (Kim, et. al., 2016). Similarly, studies by Kimani, et. al. (2015) in Kenya,
Ramanathan, et. al. (2014) in United Kingdom (UK), and Krishnan and Teo (2012)
study which examined secondary data from one hundred and seventy-eight (178)
countries have found significant moderating role of government support in the

relationship between different aspect of resources and adoption.

On the other hand, study by Abdullah and Hussin (2010) in Indonesia acknowledged
that government assistance and firm size have partial moderating effect on the
relationship between strategy and successful turnaround. Huang and Fernando (2013)

also assessed the regulatory incentive offered by government did not have moderating
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effect on the relationship between the determinants (organization factors, scheme

factors, environment factors, expected factors) and adoption of MeSTI.

Additionally, as described by Shariff, Saad and Ali (2006), SMEs require proper
assistance help to achieve their growth potential, as a significant number of SMEs fail
even before they are ready for IR4.0. Since SMEs, in general, contribute significantly
to the economy by creating jobs and meeting the requirements of local customers by
manufacturing a diverse range of products and services, a large quantity of funding
concentrating on various schemes and programs to boost SMEs is critical in coping
with the IR4.0 readiness. Various schemes, programme and trainings from the
government initiatives will help E&E SMEs to get themselves equipped with skills,
and knowledge that will improve confidence, comfort, and courageous in facing the
IR4.0 risks and challenges. As a result, governments in many developed and
developing countries play an important role in the development of SMEs in order to
maintain economic stability (Handoko, et. al., 2014; Katyal & Xaviour, 2015).
Because government initiatives are relevant to improving and developing SMEs’
engagement in accessing IR4.0 technologies, government initiatives would have a
moderating effect between IR4.0 readiness (optimism, innovativeness, discomfort,

insecurity) and IR4.0 adoption (perceived usefulness, perceived ease of use).

In order to acquire more clarification and knowledge of the underlying dimensions of
IR4.0 readiness and IR4.0 adoption dimensions’ success, the current study employed
the government initiatives as a moderating variable. This study hypothesized the

following based on the aforementioned justification:
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Hypothesis 3al: Government initiatives
optimism and perceived usefulness.
Hypothesis 3bl: Government initiatives
optimism and perceived ease of use.
Hypothesis 3a2: Government initiatives
innovativeness and perceived usefulness.
Hypothesis 3b2: Government initiatives
innovativeness and perceived ease of use.
Hypothesis 3a3: Government initiatives
discomfort and perceived usefulness.
Hypothesis 3b3: Government initiatives
discomfort and perceived ease of use.
Hypothesis 3a4: Government initiatives
insecurity and perceived usefulness.
Hypothesis 3b4: Government initiatives

insecurity and perceived ease of use.

2.15 Hypotheses Summary
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Table 2.24 lists the hypotheses presented in this thesis.

Table 2.24
List of Hypotheses
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Hypotheses Hypotheses Statement

H1 There is a positive effect between IR4.0 readinessand IR4.0adoption.

Hlal There is a positive effect between optimismand perceived usefulness.

Hib1l There is a positive effect between optimismand perceived easeof use.

Hla2 There is a positive effect between innovativeness and perceived usefulness.

H1b2 There is a positive effect between innovativeness and perceived ease of

use.

Hla3 There is anegative effectbetweendiscomfortand perceived usefulness.

H1b3 There is anegative effectbetweendiscomfortand perceived ease ofuse.
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Table 2.24 (Continued)

Hypotheses Hypotheses Statement

Hla4 There is a negative effectbetween insecurity and perceived usefulness.

H1lb4 There is anegative effectbetween insecurity and perceived ease of use.

H2a There is a positive effect between government initiatives and perceived
usefulness.

H2b There is a positive effect between government initiatives and perceived
ease ofuse.

H3al Government initiatives moderate the relationship between optimism and
perceived usefulness.

H3b1 Government initiatives moderate the relationship between optimism and
perceived ease of use.

H3a2 Government initiatives moderate the relationship between innovativeness
and perceived usefulness.

H3b2 Government initiatives moderate the relationship between innovativeness
and perceivedease of use.

H3a3 Government initiatives moderate the relationship between discomfortand
perceived usefulness.

H3b3 Government initiatives moderate the relationship between discomfortand
perceived ease of use.

H3a4 Government initiatives moderate the relationship between insecurity and
perceived usefulness.

H3b4 Government initiatives moderate the relationship between insecurity and

perceived ease of use.

2.16 Research Framework

A research framework explains the variables to be measured and guides the researcher
in statistically testing the relationship between the variables in the context of solving
the problems (Trochim, et. al., 2006). This study’s research framework is made up of
three variables: (1) The independent variable or predictor, (2) The dependent variable
or criterion, and (3) moderator variable. In this study, the independent variable is IR4.0
readiness (optimism, innovativeness, discomfort, and insecurity), while the dependent
variable is IR4.0 adoption (perceived usefulness and perceived ease of use) among
Malaysian E&E SMEs. The proposed moderating variable that influences the direction
and/or strength of the relationship between independent and dependent variables is
government initiatives. Figure 2.7 depicts the proposed research framework
established to suit the relationship between IR4.0 readiness and 1R4.0 adoption under

the moderating effect of government initiatives.
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Figure 2.7
The Proposed Research Framework

Objective 1 is to examine the effect between IR4.0 readiness and IR4.0 adoption.
Objective 2 is to examine the effect between government initiatives and IR4.0
adoption. Respectively, Objective 3 is addressing the moderation of government
initiatives in the relationship between IR4.0 readiness and IR4.0 adoption. This
theoretical framework, depicted in Figure 2.2, assists the researcher in answering
research questions in this study. The technology acceptance model (TAM) and
technology readiness (TR) were utilized as the underlying theories of this research
framework. In particular, this framework postulates that government initiatives

moderate IR4.0 readiness and IR4.0 adoption.
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2.17  Chapter Summary

This chapter provides an overview of E&E SMEs, importance of IR4.0, and related
progress in Malaysia. When these technologies ultimately reach Malaysia, adoption of
IR4.0 would be impossible unless essential training and information are provided with
business owners and internal stakeholders. SMEs constituted 98.5 percent of
Malaysian enterprises, accounting for 65 percent of the country’s employment.
Industry 4.0 is redefining institutional structures, researchdevelopment and innovation
approaches, business models, lifestyles, and solutions for societal needs. However,
many E&E SMEs feel it is a ‘futuristic idea’ that will not affect them, and that
upgrading capabilities of the employees and machinery skills is not an urgent issue.
Malaysian E&E SMEs must assess the level of readiness for IR 4.0 since the time has
come. The rest of the world is not slowing down for anybody and is racing to stay on
the front lines. As such, in order to promote the E&E SMEs adoption, the
organization’s technology readiness must be examined, and, most importantly,
research on this issue is still lacking. Asides from that, the chapter presented the
underlying theories: technology acceptance model (TAM) and technology readiness
index (TRI) that explained the variables in this research and served as a basis for the
construction of this study’s theoretical framework and hypotheses. The study develops
twelve hypotheses on the basis of theoretical and empirical arguments. The next

chapter entails discussion on research methodology for the study.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter details the research methods employed in this study, namely research
design, purpose of the study, source of data, and sampling procedure to be used in
collecting and analyzing the collected data. The next part is devoted to conducting a
pilot test, data collection, data analysis procedures that will be used to test the

hypotheses. The chapter’s summary will be discussed at the end.

3.1  Research Design

Research is defined as the investigation of the research problems in the related field in
order to find possible answers by incorporating systematic methods of data collection
and analysis it (Alkins, 2010). Meanwhile, Zikmund, et.al. (2010) added that proble ms
or gaps are identified through monitoring the market, understanding the business
processes, and exploring possible solutions by conducting scientific methods that are

defined as research.

The research design addresses an overall view or explanation for answering the
research questions, the method used, and the reason for that choice (Saunders, Lewis
& Thornhill, 2009). At the same time, Zikmund, et. al. (2000) explains that the
selection of research design when the individuals were the unit of analysis, interested
to collect data from a population that was too large to observe, the desire to measure

the perception of the individuals, have intention to save time and money, and to test
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the hypothesis. Nevertheless, research design is described as a blueprint that consists
of data collecting, measurement, and analysis of data in order to provide a set of
answers or conclusions to the research questions that have been given (Phillips, 1981).
As such, research design, which is defined as the creation of hypothesis framework
and the gathering of data in a timely and suitable manner, answers the research

questions.

This current researchis correlational in nature, and the objective of this researchis to
investigate the effect of those variables. These variables have been proposed in order
to investigate its effect on allowing E&E SMEs to move into IR4.0, which exposes
them to significant challenges from external business environments. According to
Zikmund, et. al. (2010), correlational analysis is used to investigate the causal
relationships  between the variables. IR4.0 readiness (independent variable),
government initiatives (independent and moderating variable), and IR4.0 adoption
among E&E SMEs in Malaysia (dependent variable) are the three main variables in
this study. An independent variable is a predictive measurement that causes change,
influences, or explains the dependent variable. A moderator variable is a third variable
that has the capacity to change or influence the nature of the relationship between the
independent and dependent variables (Sekaran & Bougie, 2010; Zikmund, et. al.,

2010).

This researchtook a quantitative approach based on descriptive and causal research
designs. Quantitative study reveals a social reality that is both autonomous and stable
(Gall, et. al., 2003). Quantitative research examines a population and a sample of

people in order to break down human experience into variables and provide numerical
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data that represents the social environment (Gall, et. al., 2003). Meanwhile, Creswell
(2003) described quantitative methods are mostly used to test and validate theories or
explanations, to choose variables to research, to establish a link between variables in
hypotheses, and to apply statistical processes. Additionally, quantitative research also
provides a lot of advantages in terms of ensuring the results' reliability, validity, and
replicability (Brown, 2007). Therefore, this study employs cross-sectional and
quantitative approach where survey research design adopted as it is effective at
evaluating current circumstances, easy to collect a large amount of data at a minimal

cost, which can then be statistically analyzed.

3.1.1 Purpose ofthe Study

Cavana, et. al., (2001) explained that it is critical for a researcher to understand the
research topic before examining the study’s hypotheses. Exploratory, descriptive, and
hypothesis testing investigations are the three main categories of research studies. In
an exploratory investigation, the researcher has less information about the research
topic and the data accessible is limited. As such, qualitative approach necessitates in
order to better understand the research issue. Meanwhile, descriptive study features
the aspects of interest such as group of employees. Descriptive research aids the
researcher in comprehending answer characteristics such as gender, age, and
educational attainment which generates research suggestions for future studies. Onthe
other hand, hypothesis testing clarifies the nature of certain relationships, including
the reliance of variables on the hypothesis’s result, and improves the researcher’s
insight of the interactions between variables. Hypothesis testing demonstrates a cause-

and-effect link while also enhancing objectivity.
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The current study examines the effect between IR4.0 readiness (optimism,
innovativeness, discomfort, insecurity) and government initiatives on IR4.0 adoption
(perceived usefulness, perceived ease of use). As a result, the hypothesis testing

approach is better suited to this research.

3.2  Sampling Procedures

Cavana, et. al. (2001) define sampling as the process of choosing a sufficient number
of respondents from a target group to generalize the features of the sample to the entire
population. In this study, a sample was used rather than the entire population for two
reasons. Firstly, it is difficult to gather and assess every component of the population.
Secondly, sampling is less expensive, produces more trustworthy findings, and entails

less mistakes in data collection (Cavana, et. al., 2001).

3.2.1 Population

The term population refers to the entire group of people in a community that the
researcher is interested to investigate (Sekaran & Bougie, 2010). The population of the
research will be selected based on the element of a common set of characteristics from
which a researcher intends to obtain information and make inferences (Malhotra, et.

al., 2004; Zikmund, et. al., 2010).

The specific organization chosen is Malaysian manufacturers E&E SMEs in
Peninsular Malaysia, where the IR4.0 wave is serving as a game changer capable to
leveraging on new economic opportunities in emerging markets. We live in a
technological advanced era, and the future of manufacturing entails improving

production processes such as quality, reducing costs, and increasing efficiency. The
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world is changing extremely quickly in terms of the digital revolution as well as new
technologies in other spheres, and the Malaysian manufacturing E&E SMEs should
follow pace in such developments (Schmidt, et. al., 2015; Zaidi & Belal., 2019). In
addition, the manufacturing sector is the second biggest sector composed of SMEs,

and 98.5 percent of SMEs are the primary contributors to GDP.

The E&E SMEs was chosen as the population of this study from a list of manufacturing
sectors because it contributes significantly to the nation’s GDP and plays a vital role
in providing employment that nurtures the betterment of the nation. In addition to that,
as the global economy evolves, technology integration and innovation in the
technological landscape have emerged as critical issue for the E&E SMEs. The E&E
SMEs will be the first to be impacted by IR4.0. Today’s corporate environment is
shifting toward the adopting of IR4.0, which automates business processes from start
to end. IR4.0 transforms businesses into a fast-paced and competitive environment,
making it critical for E&E SMEs to take part in the adoption of IR4.0. Failure to adhere
to the IR4.0 development would expose E&E SMEs to the danger of becoming
obsolete tomorrow owing to disruptive technologies (Abdul, et. al., 2010; Schroder,

2017; Teoh, et. al., 2008).

Because the research is quantitative, sampling is used to ensure that each E&E SMEs
has an equal chance of being chosen. It is the most appropriate and relevant approach
for obtaining a representative sample and representing the E&E SMEs sector in
Malaysia (Sekaran, 2003). A few sampling procedures are used to collect data for this
study: First, the population is identified, then the sample size is determined, and lastly,

a simple random sample selection is performed (Gay & Diehl, 1992).
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The population identification is crucial because it represents the entire survey
population exhaustively and without overlaps, and it is workable operationalization
(Meyer and Wilson, 2009). The objectives of population are: (1) to avoid duplication
of effects, (2) to reduce statistics of discrepancies, (3) to cover various aspects of the
sector being studied, (4) to study the viewpoint of sampling that will be analyzed, and
(5) to allow the researcher to have a better understanding of the sector. As such, it is
critical to have a population that can choose an acceptable sample size to discuss and

investigate the issues (Zikmund, et. al., 2010).

Therefore, the sampling frame will be based on the list in the Federation of Malaysian
Manufacturers (FMM). Table 3.1 summarized the total number of registered E&E
SMEs. In order to eliminate any duplication of E&E SMEs names in the list, the

researcher scanned it such that it did not appear twice.

Table3.1
Summary of Malaysian Electrical & Electronics Small and Medium Enterprises (E&E SMES)
Industry Group Number of Manufacturers registered
with FMM
E&E SMEs 1085

3.2.2 Sample Size and Power Analysis

According to Noriah and Abu (2014), the goal of the sampling procedure is to get a
representative sample involving a small number of individuals yet capable of
accurately representing the larger population. At the same time, Weisberg and Brown
(1977), pointed out that it will be too late to determine if the sample size chosen is

either small or too big, and it will be weighing out the financial considerations such as
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time, money, space, and energy. Meanwhile, Martin and Bateson (1986) highlighted
the more data collected, the better, because adequate results may be produced and
findings of the result can be established. As a result, it is important to select an

appropriate sample size that is representative of the population.

The sample size for this research is determined by using three methods. Firstly, the
table created by Krejcie and Morgan (1970). According to the table, a minimum
sample size of 278 is adequate for a population of 1000 to 1100. Despite the fact that
the table gives guidance for sample size, Yamane (1967) presents a simpler formula
for determining sample size. Therefore, with the precision level of +5%, the

calculation of determining sample size is as follows:

n = sample size, N = population size, e = precision level
*confidence coefficient of 95% and with an error 5%.
1+ N(e)?

n=__1.085
1+1,085(0.05)2

n=__1085____
3.7125

n = 292 manufacturers

Many studies, however, have included the G-Power to determine the optimal sample
size. It is important to assess the power of a statistical test to choose an appropriate
sample size (Borenstein, et.al., 1997). The significance level () of the test, population
size effect,and sample size used in the test are the three elements used in the power of

a statistical testto reachan ideal sample size. With this, the common power used is at
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least 95 percent, with analpha level of 5 percent (Borenstein, et. al., 1997). Asaresult,
based on Figure 3.1, the total sample size for this study was set at 107 by running an a
priori power analysis using GPOWER V3 software with a medium size effect of 0.15
with a significance level of 0.05 and the probability of rejecting the null hypothesis

(Ho) at 0.95 with two main predictor variables (IR4.0 readiness and government

initiatives).
Test family Statistical test
[F tests v] [Linear multiple regression: Fixed model, R? deviation from zero v}
Type of power analysis
[A priori: Compute required sample size - given o, power, and effect size vJ
Input Parameters Output Parameters
Determine => Effect size f2 0.15 Noncentrality parameter A 16.0500000
o err prob 0.05 Critical F 3.0837059
Power (1-B err prob) 0.95 Numerator df 2
Number of predictors 2 Denominator df 104
Total sample size 107
Actual power 0.9518556
Figure 3.1

G-Power Analysis

Even though the power analysis provides a minimal sample size for the study, there is
a requirement to set a sample size that represents the whole population of the study.
Because it is not possible to give the questionnaire to the overall population, it became
critical to select an acceptable sample that will reflect the entire population. Based on

the table, formula, and power of a statistical test, asample size of 100 to 292 is chosen.

Nevertheless, in a survey investigation, the issue of non-response shall be properly
considered. The non-response rate is a significant danger to survey accuracy because

it can produce unintended systematic divergence from the genuine conclusion of a data
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collected (Stoop, 2005; Grove, 2006). To address the issue of low response rates,
researcher might increase the sample size. Allowing a larger representative sample size
will minimize sampling error and increase the precision of the research finding
(Cohen, 1988). Adding to that, Jusoh (2007) claimed that Malaysian manufacturers are
predicted to have a low response of roughly 12 percent. It would be a difficulty when
utilizing Structural Equation Modeling (SEM) to analyze data because at least 100
usable samples are required (Byrne, 2010). As a consequence, the researcher has
decided to use oversampling to decrease sampling error, lower the risk of a low
response rate, and improve precision of researchresults, allowing actual relationships

to be generalized to the whole population (Baruch, 1999; Sekaran & Bougie, 2010).

Over sampling is a common practice that implemented in the research field and
Salkind (1997) supported the idea. Based on these considerations, 500 E&E SMEs will
be receiving questionnaires, ensuring the researcherachieves the ideal sample size and
anticipating non-responses. Only one representative of the organization was required
to reply to the questionnaire. Hopefully, the organization’s management level
personnel, who are more likely to have a better understanding of their organization’s
operations and strategy, will respond to the questionnaire, increasing the accuracy of

the data analysis (Isobe, Makino & Montgomery, 2004).

3.2.3 Source of Data

Since the focus of the study is on Electrical and Electronics (E&E) Small and Medium
Enterprises (SMEs), the study’s units of analysis were individuals working in
management level managers or any equivalent managers in one company. The

questionnaires were distributed to management level individuals such as managing
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director, chief executive officer, manager, head section, executives, engineers, or
technicians, who are important employees and do the majority of their work activities,
are critical to the companies’ IR4.0 adoption. The justification for selecting these
respondents as the source of data is that higher-ranking employees provide more
dependable and accurate information than lower-ranking employees. The managing
director, chief executive officer, manager, head section, executives, engineers, or
technicians chosen to answer the questionnaires are full-time management or highly
skilled employees who have been with the organization for more than six months and

have knowledge of operation such as engineering, maintenance, quality, or production.

Employees who have worked for more than six months were selected because six
months is a sufficient period of time to familiarize with the job function and offer a
valid and stable evaluation of their organization. These groups were chosen for this
study because (1) they were key employees who were knowledgeable about their firm's
strategy on operations and execution of strategy regarding 1R4.0, and the information
they provided was more reliable and accurate, (2) they were most familiar with the
core elements of the plants, and (3) they acted as a ‘bridge’ between the organization
and government in regards to E&E SMEs’ adoption of IR4.0 (Slater, Hult, & Olson,
2010). As a result, these employees are the one that spearheaded the deployment of
IR4.0 across the organization. Members of the IR4.0 team are well-versed in the
organization’s [R4.0 operations and are most knowledgeable and competent in

answering the prepared questionnaires in this regard.
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3.2.4 Sampling Technique
Probability and non-probability sampling are two types of sampling, according to
Sekaran and Bougie (2010). As previously stated, this study employs probability
sampling (simple random sampling) approach that is often employed in quantitative
researchto ensure sample-to-population representative. Simple random sampling is a
method of picking a sample in which each member of a defined population has an
equal and independent probability of being chosen for the sample (Teddlie & Yu,
2007). As such, to facilitate the generation of random samples, an excel formula was
applied to randomly generate 500 samples from 1085 E&E SMEs using the following
basic steps:

i. Create a ‘Random Number’ column in the last column of the table.

ii. Keyin =RANDBETWEEN (1,1085) and click ‘enter’ in the second row of

the ‘Random Number’ column.

iii. Then, drag it to 1,085 rows to generate random numbers.

iv. Since, the column consists of formula, the column needs to be copied and

paste special as ‘values’ to next column as these numbers are my sample size.

v. By using AutoFilter, select ‘number filter’, select ‘less than or equal to’,

key in ‘500’ on the popped-up box and click ‘ok’. The samples were then selected

based on the random numbers.

To utilize these numbers, all E&E SMEs in the sample frame were numbered from 1

to 1085. The samples were then chosen based on the random numbers that

corresponded to the company sequences.
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3.3  Measurement Scales

The primary variables in this study include 1R4.0 adoption as dependent variable,
IR4.0 readiness as independent variable, and government initiatives as independent
and moderating variable. The research framework guides the formulation of the
research hypotheses. These hypotheses were crucial in addressing the study’s research
questions. Besides the main variables, the demographic of the respondent’s profile and
organization’s profile are needed in order to understand the characteristics of related

sectors.

The questionnaire consists of seven (7) sections. There are 73 questions in all, which
are organized from Section A to Section D. Section A to C aim to evaluate the
respondent’s experience and application of knowledge on the seven variables of IR4.0
adoption (perceived usefulness and perceived ease of use), IR4.0 readiness (optimism,
innovativeness, discomfort, and insecurity), and government initiatives among E&E
SMEs. Section A comprises twenty (20) items that measure IR4.0 adoption in terms
of perceived usefulness and perceived ease of use. Section B has thirty-five (35) items
measure IR4.0 readiness in terms of optimism, innovativeness, discomfort, and
insecurity. The next section, C, has eighteen (18) items measure government
initiatives. Then, it is followed by Section D, which consists of eleven (11) items and
is used to find determine the demographic profile of the respondents, the size of the
organization, and the position of the respondents within the organization. It is
necessary to check and ensure the respondents are aware of the concerns and have the
appropriate knowledge to respond to the questions (Malhotra, 2006). Table 3.2

summarized the construction of the questionnaire framework.
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Table 3.2

Construction of Questionnaire Framework

Part Purpose Type of Question Measuring
Scale
A.IR4.0 Adoptionof e Toassessthe IR4.0 adoption Likert Scale:1-7 Interval
E&E SMEs in of E&E SMEs in Malaysia. 1= strongly
2“6' ?[Elr)r/; 1a e To evaluate the effect of gfg?rgeﬁ v a0ree
IR4.0 readinessand glyag
government initiativeson
the IR4.0 adoption of E&E
SMEs.
B. (I) IR4.0 e To assess the degree of Likert Scale: 1-7 Interval
Readiness optimismamong 1=strongly
(Optimism) respondents ontechnology. ~ disagree
10 items e Toevaluate the level of 7=strongly agree
readiness of IR4.0among
the E&E SMEs.
B. (Il) IR4.0 * Toassess the degree of Likert Scale:1-7 Interval
Readiness innovativeness among 1=strongly
(Innovativeness) respondentsontechnology. ~ disagree
7 items « Toevaluate the level of 7=strongly agree
readiness of IR4.0among
the E&E SMEs.
B. (111) IR4.0 e Toassess the degree of Likert Scale:1-7 Interval
Readiness discomfortamong 1=strongly
(Discomfort) respondentsontechnology.  disagree
8 items « Toevaluate the effect of 7=strongly agree
discomfort on readiness of
IR4.0 among the E&E
SMEs.
B. (IV) IR4.0 e Toassess the degree of Likert Scale: 1-7 Interval
Readiness insecurityamong 1=strongly
(Insecurity) respondentsontechnology.  disagree
10 items e To evaluate the effect of 7=strongly agree
insecurity on readiness of
IR4.0 among the E&E
SMEs.
C. Government e Toevaluate the government  Likert Scale: 1-7 Interval
Initiatives initiatives for IR4.0 adoption 1= strongly
18 items among the E&E SMEs in disagree
Malaysia. 7=strongly agree
D. Demographic e To determine the Open-ended Nominal
profile respondent’s profile in the questions.

11 questions

E&E SMEs.

e To classify the
organizational category
(Type/ Size/ Market Level)

The measurement of Section A to C was adopted from a various source of previous

scholars. Meanwhile, one of the methods used to measure respondent’s responses is

the Likert scale. According to Dillman (2000), Fink (2003), and Brace (2004),

highlighted the 5-point and 7-point scale response options are commonly used. The
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scales used in all of the measuring items that were taken from various sources to create
the questionnaire were variable and non-standardized. For example, the Likert scale
used to measure IR4.0 adoption (Pikkarainen, et. al.,2004; Deb & Lomo-David, 2014)
was a five-point scale, while Cheng, et. al. (2006) was a seven-point scale. The Likert
scale used to measure IR4.0 readiness (Elliott, Hall & Meng, 2008; Rose & Fogarty,
2010; Zaidi & Belal, 2019) was a five-point scale, but Walczuch, et. al., (2007) and
Shih, Ming and Chieh (2013) were a seven-point scale. Meanwhile, the Likert scale
for measuring government initiatives (Malik & Kotabe, 2009; Daisy, et. al., 2011) was
at a five-point scale. As a result, all items in section A to C of the questionnaire were

standardized using a seven-point Likert scale.

It is based on the Cronbach (1951) research, which found that 7-point scales are more
reliable and offer greater differentiation of responses. Items in Section A to Section C
were measured using a seven (7) point Likert scale. The researcher opts for the 7-point
Likert scale since it offers the following advantages: (i) It has greater variance than a
smaller Likert scale, such as a 5-point Likert scale, (ii) It offers a higher degree of
precision measurement, and (iii) It has a better chance of detecting changes and more
power to explain a point of view (Wittink & Bayer, 2003). As indicated in Table 3.3,
a scaleranging from “strongly disagree [1] to strongly agree [7] was chosen to examine

respondent’s agreement on a particular statement/ issue (Sekaran, 2003).

Table3.3
A 7-PointLikertScale for the Study
Strongly  Moderately  Disagree  Neutral Agree Moderately Strongly
Disagree Disagree Agree Agree
1 2 3 4 5 6 7
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3.3.1 Measurement for IR4.0 Adoption of the E&E SMEs in Malaysia
Adoption of IR4.0 was measured using both perceived usefulness and perceived ease
of use (Davis, 1989), with these variables discussed in Section A. The measurement

mentioned in the following section will be included in the questionnaire.

3.3.1.1Measurement of IR4.0 Adoption for Perceived Usefulness

According to the definitions of key terms in Chapter One, perceived usefulness in the
organization is defined as “perception that a particular system/ technology is capable
of improving work performance of a potential technology user” (Davis, 1989).
However, in the context of IR4.0, a technology is perceived usefulness when it can
transform the manufacturing into full automation. Several scholars have evaluated
technology using perceived usefulness, which has a significant impact on adoption

(Cheng, et. al., 2006; Venkatesh & Bala, 2008; Yousafzali, et. al., 2009).

The dependent variable in this study is IR4.0 adoption (perceived usefulness). This
study adapted 10 items from Pikkarainen, et. al. (2004), Cheng, et. al. (2006), and Deb
& Lomo-David (2014) to measure perceived usefulness. In order to suit the setting of
this study, three (3) scholars’ items were adjusted to explore the influence of perceived
usefulness on IR4.0 adoption. The finding should help E&E SMEs in Malaysia adopt
IR 4.0. The IR4.0 adoption of E&E SMEs is measured on a Likert type scale with a
seven-point scale ranging from “Strongly Agree” (7) to “Strongly Disagree” (1).
Therefore, the measurement items are shown in Table 3.4, which captures ten (10)
measurement items used to measure the impact of perceived usefulness on the 1R4.0

adoption.

146



Table3.4

Dependent Variable (Perceived Usefulness) (IR4.0 Adoption among E&E SMESs in Malaysia),
Measurement Items and Sources of Measurement for the Present Study

Variable

Measurement Items

Source

Perceived 1.

Usefulness

2.

10.

I believe that IR4.0will help me achieve my daily
task.

IR4.0 generally will help me to improve the
quality of my job performance.

IR4.0 will help me monitor my daily task and
otherworkresponsibilities.

I believe thatusing IR4.0 will save my time when
compared with traditional production system.

| feel that my productivity at work will be
improving using IR4.0.

I expect that IR4.0 will more uses thantraditional
production system.

| expect my productivity generally has improved
because lamusing IR4.0.

| believe that IR4.0 benefits are greater than that
traditional production system.

My job responsibilities would have been difficult
without IR4.0.

Overall, | believe that IR4.0 is useful for me to
utilize my job responsibilities.

Pikkarainen, et. al,
2004; Cheng, et. al.,,
2006; Deb & Lomo-
David, 2014.

3.3.1.2Measurement of IR4.0 Adoption for Perceived Ease of Use

The perceived ease of use in the organization is defined as “the degree to which a
particular technology is used to smooth the work operations and scope of work
responsibilities without much effort” (Davis, 1989). For this study, perceived ease of
use is defined as the ease with which the Malaysian E&E SMEs workforce can adopt
a particular 1R4.0 with little physical and mental effort. Because of the intricacy and
know-how of IR4.0, acceptance of the IR4.0 will be difficult and will hinder the
adoption (Idris, 2019). Several scholars have studied the relationship between
perceived ease of use and technology adoption, with the findings suggest a significant
relationship (Chang, 2010; Venkatesh & Bala, 2008; Yousafzai, et. al., 2009).

Therefore, it is important to formulate strategy actions or ways to make the IR4.0 easy

to learn and easy to use.
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The IR4.0 adoption (perceived ease of use) of Malaysian E&E SMEs is the dependent
variable for this study. In measuring the perceived ease of use, this study adapted 10
items from Pikkarainen, et. al. (2004), Cheng, et. al. (2006) and Deb & Lomo-David
(2014). In order to suit the setting of this study, three (3) scholars’ items were adapted
and modified to explore the impact of perceived ease of use on IR4.0 adoption. The
findings are intended to enlighten on the adoption of IR4.0 by Malaysian E&E SMEs.
The IR4.0 adoption of E&E SMEs is scored on a Likert type scale with a seven-point
scale ranging from “Strongly Agree” (7) to “Strongly Disagree” (1). Therefore, the
measurement items are depicted in Table 3.5, which captures ten (10) measurement

items used to measure the impact of perceived ease of use on the IR4.0 adoption.

Table3.5
Dependent Variable (Perceived Ease of Use) (IR4.0 Adoptionamong E& E SMEs in Malaysia),
Measurement Iltems and Sources of Measurement for the Present Study

Variable Measurement Items Source
Perceived Ease 1. 1 believe the use of IR4.0will be very Pikkarainen, et. al., 2004;
of Use not difficult. Cheng, et.al., 2006; Deb &

2. | believe that learning how to useand  Lomo-David, 2014.
operate IR4.0will be easier.

3. IR4.0 interfaces will be very
interactive.

4. | believe that the processes of IR4.0
will be very easyto remember.

5. | believe the interfaces with 1R4.0 will
be userfriendly.

6. Itwill be easy for me to become skillful
atusing IR4.0.

7. 1 will not have to request for outside
help while using IR4.0.

8. Instructions of IR4.0 will be very clear
and do not require extra mental and
physical effort.

9. | believe it will be very easy for me to
recover fromerrors and mistakes while
using IR4.0.

10. | will be easily remembered my
password and other codes while
operatingon the IR4.0.
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3.3.2 Measurement for IR4.0 Readiness

Previous study has discovered a combination of positive and negative beliefs toward
technology (Dabholkar, 1994; Parasuraman, 2000). Individuals with positive beliefs
are easily attracted to and ready to utilize technology, but those with negative beliefs
may be discouraged from utilizing technology. TRI is categorized into four
dimensions: (1) optimism, (2) innovativeness, (3) discomfort, and (4) insecurity. The
TRI is looking at both the contributors and the inhibitors that attract and accept
technology, as well as those that reject and resist away from technologies. TRI, often
known as the other version of Technology Acceptance Model (TAM), discusses the
readiness and acceptance of new technology. While the TRI has been researched
extensively (Elliott, , Hall and Meng, 2008), the sample we chosen is from E&E SMEs
where technology has been a part of their work and life, therefore it is important to

explore 1R4.0 readiness on E&E SMEs in Malaysia.

The IR4.0 readiness was measured with optimism, innovativeness, discomfort, and
insecurity which these variables were addressed in Section B. The measurement
discussed in the following section will be included in the questionnaire. The TRI is a
Likert-type scale with seven-point scale ranging from “Strongly Agree” (7) to

“Strongly Disagree” (1).

3.3.2.1Measurement of IR4.0 Readiness for Optimism

Optimism is the view of individuals who have a positive view on technology and
ascertain that the benefit of technology help to job efficiency and improving people’s
lives at home and at work (Parasuraman & Colby, 2001). The IR4.0 readiness

(optimism) of the E&E SMEs in Malaysia is the independent variable for this study.
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In order to examine the optimism, measuring items from Walczuch, et. al. (2007),

Elliott, Hall and Meng (2008), Rose and Fogarty (2010), Shih, Ming, and Chieh

(2013), and Zaidi and Belal (2019) were used. The finding is expected to provide

insight on the effect between optimism towards the IR4.0 adoption among the E&E

SMEs in Malaysia. The optimism scale is a Likert type scale with seven points ranging

from “Strongly Agree” (7) to “Strongly Disagree” (1). Table 3.6 summarizes the ten

(10) measurement items used to measure the influence of optimism on the IR4.0

adoption.

Table 3.6

Independent Variable (Optimism) (IR4.0 Readiness), Measurement Iltems and Sources of
Measurementfor the Present Study

Variable

Measurement ltems

Source

IR4.0 Readiness 1.
Optimism

10.

I believe technology will be making
me more efficient in my occupation.
Technology will be giving me more
freedomof mobility at work.
Learning abouttechnology canbe as
rewarding as the technology itself.

| find newtechnologies to be mentally
stimulating.

| preferto use the most advanced
technology available.

I like technology that will be allowing
me to tailor things to fit my own
needs.

Technology willbe giving me more
controlover my daily activities at
work.

Productsthat willbe using new

technologies will be convenient to use.

I like the idea ofdoing business via
computers because I will not be
limited to regularbusiness hours.

| feel confidentthatmachines will be
following through with what |
instructed themto do.

Walczuch, et. al., (2007);
Elliott, Hall & Meng
(2008); Rose & Fogarty
(2010); Shih, Ming &
Chieh (2013); Zaidi &
Belal (2019).
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3.3.2.2Measurement of IR4.0 Readiness for Innovative ness

Innovativeness refers to a person who enthusiastically embraces, interacts with, and
does not shy away from gaining an in-depth understanding of new technologies,
particularly computer/internet-based technology (Parasuraman & Colby, 2001).
Innovativeness is as the capacity to invent, bring, renew, or transform items that
capable of entering or expanding into new markets. The independent variable in this
study is the IR4.0 readiness (innovativeness) of Malaysian E&E SMEs. In order to
examine the innovativeness, measuring items from Walczuch, et. al. (2007), Elliott,
Hall and Meng (2008), Rose and Fogarty (2010), Shih, Ming and Chieh (2013), and
Zaidi and Belal (2019) were adopted. The findings are expected to shed light on the
effect between innovativeness and IR4.0 adoption in Malaysian E&E SMEs. The
innovativeness scale is a Likert type scale with a seven-point scale ranging from
“Strongly Agree” (7) to “Strongly Disagree” (1). The measurement items are depicted
in Table 3.7, which includes seven (7) measurement items used to measure the

influence of innovativeness on the IR4.0 adoption.
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Table3.7
Independent Variable (Innovativeness) (IR4.0 Readiness), Measurement Items and Sources of
Measurementfor the Present Study

Variable Measurement ltems Source

IR4.0 Readiness 1. I usually will be figuring out new Walczuch, et. al., (2007);

Innovativeness high-tech products and services Elliott, Hall & Meng (2008);
without any help. Rose & Fogarty (2010);
2. Others will be coming to me for Shih, Ming & Chieh (2013);
advice on newtechnology. Zaidi & Belal (2019).

3. lwill beamong the firstin my circle
of friends to acquiring new
technology.

4. 1will be having fewer problems than
others in making technology work.

5. lwill be keeping up with the latest
technological developmentin my
area ofinterest.

6. It seems my friends will be learning
more about the newest technologies
than lam.

7. Iwill beenjoying the challenge of
figuring out high-tech gadgets.

3.3.2.3Measurement of IR4.0 Readiness for Discomfort

Discomfort is an inhibitor that refers to a lack of motivation and fear of trying new
technology since the person's low degree of confidence and control over the
technology prevented them from using it effectively and intelligently (Parasuraman &
Colby, 2001). The independent variable in this study is IR4.0 readiness (discomfort)
of Malaysian E&E SMEs. In order to examine the discomfort, measuring items from
Walczuch, et. al. (2007), Elliott, Hall and Meng (2008), Rose and Fogarty (2010),
Shih, Ming and Chieh (2013), and Zaidi and Belal (2019) were adopted. The findings
are expected to shed light on the effect between discomfort and the IR4.0 adoption in
Malaysian E&E SMEs. The discomfort scale is a Likert type scale with a seven-point
scale ranging from “Strongly Agree” (7) to “Strongly Disagree” (1). The measurement
items are depicted in Table 3.8, which includes eight (8) measurement items used to

measure the effect of discomfort on the IR4.0 adoption.

152



Table 3.8

Independent Variable (Discomfort) (IR4.0 Readiness), Measurement Items and Sources of
Measurementfor the Present Study

Variable

Measurement Items

Source

IR4.0 Readiness 1.

Discomfort

Thereis no suchthingas a manual fora
high-tech product that writtenin plain
language.

It is expected the technical support line is
not helpfulbecausethey do not explain
things in terms that | understand.

When getting technical support, | feel as if
being taken advantage of by someone who
knows more than me.

It will be embarrassingto have trouble with
a high-tech gadgetwhile people are
watching.

Sometimes, | think that technology systems
are not designedforuse by ordinary people
like me.

There should be caution in replacing
important people’s tasks with technology
because newtechnology can break down or
getdisconnected.

Many new technologies will be having
health orsafety risks that are notdiscovered
untilafter people have used them.
Technology always seems to failat the
worst possible time.

Walczuch, et.al.,
(2007); Elliott, Hall
& Meng (2008); Rose
& Fogarty (2010);
Shih, Ming & Chieh
(2013); Zaidi & Belal
(2019).

3.3.2.4Measurement of IR4.0 Readiness for Insecurity

Insecurity refers to a person’s distrustful feeling when he or she is unwilling to accept
or skeptical of technology-based transactions, which may suppress that technological
readiness and raise fears about its possible negative implications (Parasuraman &
Colby, 2001). The independent variable in this study is IR4.0 readiness (insecurity) of
Malaysian E&E SMEs. In order to examine the insecurity, measuring items from
Walczuch, et. al. (2007), Elliott, Hall and Meng (2008), Rose and Fogarty (2010),
Shih, Ming and Chieh (2013), and Zaidi and Belal (2019) were adopted. The findings
are expected to provide insight on the effect between insecurity and the IR4.0 adoption
among Malaysian E&E SMEs. The insecurity scale is a Likert type scale with a seven-

point scale ranging from “Strongly Agree” (7) to “Strongly Disagree” (1). The
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measuring items are depicted in Table 3.9, which includes ten (10) measurement items

used to measure the effect of insecurity on the IR4.0 adoption.

Table 3.9

Independent Variable (Insecurity) (IR4.0 Readiness), Measurement Items and Sources of
Measurementfor the Present Study

Variable Measurement Items Source
IR4.0 1. Twill beworry about that the information Walczuch, et. al., (2007);
Readiness | send overthe internetmay be seenby Elliott, Hall & Meng
Insecurity otherpeople. (2008); Rose & Fogarty
2. It would not be safeto do anykind of (2010); Shih,Ming &
financial business online. Chieh (2013); Zaidi &
3. I donotconsideritsafe giving outa Belal (2019).
credit card number overa computer.
4. I donotfeelconfidentdoing business
with a place that can only be reached
online.
5. IfI provide informationto amachine or
overthe internet, I can neverbe sure it
really gets to the right place.
6. Thehumantouch is veryimportantwhen
doing business with a company.
7. WhenIcalla business, I preferto talk to
a personratherthanamachine.
8.  Wheneversomething gets automated, |
need to check carefully thatthe machine
or computeris notmaking mistake.
9. I will betoodependenton technology to
do things for me at work.
10. Any businesstransactionldo

electronically should be confirmed later
with something in writing.
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3.3.3 Measurement for Government Initiatives in Malaysia

As many Malaysian E&E SMEs are suffering temporary cash flow challenges,
government initiatives to provide stimulus packages in the form of micro-financing
are required. Ensuring continual access to credit would be of considerable assistance
to E&E SMEs facing difficulties in their business operations. Simultaneously, several
support programs, such as infrastructural supports, technical and training assistance,
extension and advisory services, marketing and market research, and tax deductions,
will enable E&E SMEs to grow further during this difficult economy environment

(Daisy, et. al., 2011).

Furthermore, Abdullah, Latif, Bakar, and Nor (2001) highlighted that the government
only assists a limited number of SMEs due to insufficient allocation of resources and
focus on new enterprises only. In order to examine and understand the moderating
effect of government initiatives, measurement items were adopted from Malik and
Kotabe, (2009), and Daisy, et. al., (2011). The finding is expected to provide insight
on the effect between government initiatives and the 1R4.0 adoption of the E&E SMESs
in Malaysia. Section C covers the measuring items for government initiatives. The
government initiatives measurement is a seven-point Likert type scale ranging from
“Strongly Agree” (7) to “Strongly Disagree” (1). Table 3.10 shows the measurement
items, captures eighteen (18) measurement items used to measure the effort of

government initiatives on the 1R4.0 adoption.
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Table 3.10
Moderating Variable (Govemment Initiatives), Measurement Items and Sources of Measurement for

the Present Study
Variable Measurement ltems Source
Government 1. Our Government institutes did play arole in Malik & Kotabe
Initiatives helping the organization in identifyingrelevant ~ (2009); Daisy, et.al.,

technology. (2011).

2. Our Government institutes did play arole in
helping us to selecttechnology fromvarious
available technology options.

3. Our governmentinstitutesdid playarole in
helping implements thistechnology.

4. Our Government institutes offer financial
incentive in assisting our organizationto export
products.

5. Our Government institutes have instituted a
series of quality inspections and certification
processes that help our organizationto export
ourproducts.

6. Our Government institutes help in conducting
market research in foreign countries.

7. Our Government institutes help in obtaining
commercially available market research about
foreign market.

8. Our Government institutes have helped us
obtain foreign customers for our products.

9. Our Government institutes have helped with
distributing our products in foreign countries.

10.  Our Government has offered our organization
financial or material support forattendingtrade
showsand export fairs.

11.  Our Government bodies provide consultationto
ourorganizationthroughan informal network.

12.  Our Government bodies provide consultationto
ourorganizationthrough a formal network.

13.  Our Government bodies communicate econormic
development policies to our organization.

14.  Our Government bodies identify economic
development opportunities for the growth of our
organization.

15.  Our Government provides advisory bodies that
handle the problems and issues facing by our
organization.

16.  Our Government has flexible policies and
regulations.
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Table 3.10 (Continued)

Variable Measurement ltems Source
Government 17. Our Government bodies providerelevant Malik & Kotabe
Initiatives information/ knowledge thatassist our (2009); Daisy, et.al.,

organization. (20112).

18. Our Government provides relevant seminars,
courses or conferences that benefit our
organization.

3.3.4 Demographic and Organizational Information

The questionnaire included several questions on the respondent's and organization’s
information. Age, highest education level, gender, designation, overall working
experience, and organization profile are some demographic information requested
from the respondent. The demographic profile helps in understanding the influencing
factors of the respondent’s willingness i accepting the IR4.0. This research was
conducted in order to study the moderating effect of government initiatives on the
relationship between IR4.0 readiness and IR4.0 adoption. The demographic

information will serve as the control variable in this study.

3.4. Methods to Increase Response Rate

A number of techniques are employed while executing the survey questionnaire
design. Prior research by Jamaliah and Zain (1999), Mokhtar and Yusof (2010), and
Jabar, Soosay, and Santa (2011) suggested that a response rate of 15 percent to 35
percent is expected from the Malaysian manufacturing sector. As a result, after the
questionnaires are distributed, it is estimated that this study will obtain between 15
percent to 35 percent of responses. As such, in order to maximize the response rate,
overcome or minimize the anticipated problems, and achieve the target sample size,

four step procedures are taken into consideration to encourage respondents to
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participate in the survey. These four steps are important to inform the organizations
about the upcoming survey and conveying the importance of the survey to the
organization. Pre-testing of the questionnaires was done before to the actual data
collection to ensure that the respondents could able to understand the contents and
capture the correct information for the study. The pretesting will be further discussed

in Section 3.6.

The following are the four steps to achieve the target. To begin, each respondent will
be notified of the survey and questionnaire through telephone or email. Second, the
questions are kept as simple and short as possible in order to increase as much feedback
as possible from the respondents. At the same time, any specific phrases or jargon
words that the respondent may not be familiar with are avoided (Foddy, 1993;
Dillmann, 2000; Fink, 2003). As previously indicated, a maximum of 16 words
(Brislin, 1986) or 20 words per sentence is chosen, with questions containing more
than one sentence (Oppenheim, 1992). Third, the secrecy of data is ensured. The
researcher will send an email with anexplanation of the objective and rationale of this
research, as well as a link to the questionnaire’s Google form. The respondents were
guaranteed that their responses would be kept private and confidential. Finally, if
respondents did not answer to the initial email containing questionnaires, a follow-up
call was made two weeks later. As a result, the respondent’s motive to provide
unbiased and truthful responses prevailed since their anonymity was ensured and

protected.

Respondents are therefore encouraged to participate and the response rate is increased

until a sufficient number of responses are collected. Data that is collected by a
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personally administered, email, and online survey will be processed and analyzed
using the SEM PLS statistical technique to interpret the data and assess the numerous

developed hypotheses.

3.5  Validity and Reliability on Measurement

It is critical that the instruments employed have reliability and validity. The validity of
the instrument of this study has an influence on the reliability of the findings. It has
been demonstrated that the usage of valid and reliable instruments is a must in which
the research variables were operationalized using well established scales. Before
commencing data collecting for a research study, it is critical to compare the validity
of measured notions with the study's true concept (Sekaran, 2003). The use of
improved measuring ensures that the results are accurate. The measurement
questionnaire is pretested to increase the quality of the drafting in terms of assessing

the study constructs' validity and reliability.

Validity is defined as “when the given measurement is thought to be valid, and the
mstrument measures what it is assigned to investigate.” It is critical to ensure that the
questions in this study are successfully measured by the problems/ issues. Validity
ensures that the measurements were suited and accurately described the variables to
be measured (Sekaran, 2006). Content validity is used to assess validity. The veracity
of the content was checked, and numerous suggestions were offered to improve the
questions. The content validity of a questionnaire is assessed and validated based on

expert judgements.
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Reliability is defined as “the capacity of repetitive researchto provide conclusions that
are comparable to previous studies’ findings.” The degree to which a set of things
quantifies a notion is referred to as consistency (Cavana, et. al., 2001). Cronbach's
alpha is a reliability coefficient that shows how strongly the items in a set have a
positive association with one another (Sekaran, 2003). Cronbach's alpha was used in
this study since it is adaptable when dealing with constant factors (Huck & Comer,
2004). Cronbach's alpha values show the instrument's reliability. The reliability of the
research instrument was established by constructing a reliability measurement to

examine the instrument's stability and consistency.

Various measurement items from previous studies were adapted to form measurement
as stated in Section A to Section C based on Cronbach’s alpha (a) value. Table 3.11
summarizes the reliability coefficients of these measures. All these indicators exceed
the acceptable level of 0.70 and above (Nunnally, 1978; Lin, et. al., 2007; Hair, et. al.,

2010).

Table 3.11
Reliability Coefficients of the Measures (from Previous Study)

Cronbach’s Coefficient

Variables Source of Scale

alpha
IR4.0 Readiness: Lin, et.al. (2007); Ling &
Optimism 0.82 Moi (2007); Rose & Fogarty
(2010)
Innovativeness 0.92
Discomfort 0.81
Insecurity 0.88
PR Lee (2008); Malik & Kotabe
Go t Initiat 0.92 J
vernmentinitatives (2009); Daisy, et. al. (2011)
IR4.0 Adoption: Carter & Belanger (2003);
. 0.77 Cheng,et. al., (2006); Deb &
P d Useful NN ’
erceived Usefulness Lomo-David. (2014)
Perceived Ease of Use 0.72
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3.6 Questionnaires Pre-Test

To improve the research instruments, face or content validity of the research
instrument was conducted before the pilot test could be conducted. A pre-test including
a few field experts or potential panels are chosen for their valuable insights and
experiences in order to perform the content validity. In the process of research, their
perspective on the wording, phrases, and meaning encoded in the items measured is

crucial (Onwuegbuzie & Johnson, 2006).

Three factors are considered when the meeting is held: (1) clear sentences, (2)
ambiguous sentences, and (3) the scaling, format, and instruction of the questionnaire
itself. The content validity questions are listed in Table 3.12 for the expert to see
whether the questionnaire has any deficiencies or flaws. Itis important to have content
validity for the measuring items since this process is an important step in addressing

any shortfalls before the actual study begins.

Table 3.12
Content Validity Questions for Experts
Factors to Evaluate Related Questions
1. Clear sentences > Isthereany part ofthesentenceis confusing or difficult
to understand?
>  Arethere any wordsthat are unsure of their meaning?
»  Arethere any sentences that are unsure of the meaning?
2. Ambiguous sentences »  Arethe printed questionnaires clearly understanding?
» Are the questions that prepared indicating a clear
understanding?
» Is the focus of the study clearly reflected in the
questionnaire?
> Are there any duplication/ overlapping with another
question?
3. Scaling, Format & > Isthescaling of each questions being understandable?
Instruction >  Arethe questions clearandeasy toread?
» Is the fontsize and paging section of each section easy
toread?
» Is the structure of the questionnaire easy to read and
answer?
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To achieve this, the first meeting was held on March 12th, 2020 with Expert 1 (expert’s
anonymity was preserved) who is the Chief Executive Officer (CEO) and an active
practitioner in the E&E sector. He has over 20 years of expertise advising end users
on data center design process, equipment requirements, server integration and other

topics. The conversation lasted between 90 to 120 minutes.

However, following the advent of the Covid-19 pandemic and a large number of
confirmed infection cases in Malaysia, a nationwide ‘Movement Control Order’
(MCO) was issued. As a result, MCO, which began on March 18th, 2020 with the
intention of preventing the spread of corona-virus by restricting people from travelling
and maintaining social distance, has prompted the researcher to utilize other forms of
communication. Since the physical meeting was not encouraged, the researcher had
communicated with the remaining experts via email, mobile applications, and phone

calls.

Expert 2 was contacted and his feedback was obtained on May 20th, 2020. With 20
years of experience, he now serves as Vice President (VP) of The Electrical and
Electronics Association of Malaysia (TEEAM) and Chairman of the Manufacturing
Group. Expert 3 provided comments on May 26th, 2020, and he is a Chief Executive
Officer (CEO) who is currently an active IR4.0 accelerator. On June 2nd, 2020, Expert
4 shared his feedback. He is an Associate Professor with a PhD in RF & Microwave
Engineering from RWTH Technical University Aachen, Germany. He was a former
Principal Staff Engineer with 15 years of expertise and has been an academician for
the last eight (8) years. He is now leading IR4.0 research activities in collaboration

with a number of other universities.
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Before the pilot test begins, four (4) subject matter experts are identified and the
content validity of the questionnaires is tested to validate and assert the item
measurement. The following issues have been brought to the researcher’s attention.
Experts 1 and 2 expressed their displeasure with the length of a few of the items,
claiming that they were difficult to comprehend and recommending that they be
clarified further or replaced with phrases that have comparable meanings. They also
offered suggestions for removing and/or adding wordings to a number of
measurements. Meanwhile, experts 3 and 4 voiced their opinions by questioning the
relevancy of the questionnaire’s contents, its arrangement, and its sentence structure.
Overall, they were satisfied with the items in the questionnaire. The essential
improvements were integrated into the process of restructuring the content based on
their comments and recommendations, ensuring that all questions in the questionnaire
represent the idea for each variable. Improvements are indeed required to achieve a

high response rate during the actual data collection period.

3.7  Pilot Test

A pilot test, according to Malhotra (2006), is “testing the questionnaires for
improvement and eliminating possible problems by choosing small sampling
respondents which is around 15 to 30.” According to Gounaris and Koritos (2008), the
appropriate sample size for a pilot study is between 25-100 respondents. The testing
of the questionnaire can be on question content, wording, sequencing, instructions,
difficulty of questions, and layout of questionnaires. The pilot test is essential and will

be extremely valuable in determining the questionnaires’ reliability and validity, as
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well as detecting any problems or issues and removing any uncertainties or

deficiencies (Sekaran & Bougie, 2010; Babbie, 2005).

A quality questionnaire will be created by evaluating the consistency and accuracy of
the questionnaire items. The pilot test will check that the phrasing and scales used in
the questionnaire are correct. During the administration of the pilot test, the
organization will get an email with the study specifics as well as a link to the
questionnaire. The email explains the purpose of study, the promise of confidentiality,
and also seeking cooperation of respondents to answer the questionnaire. Most
importantly, requesting that the organization to choose appropriate personnel to
answer the questionnaire. The email also informed that the survey is confidential and
it was for academic purposes only. The pilot test allows the researcher to test the
questions for each section. During the pilot test, the feedback on the questionnaire will
be analyzed, reviewed and reconstructed. There were 31 responses in all. Table 3.13

provides the reliability test results of the measurement instrument.

Table3.13
Reliability Test Results ofthe Measurement Instrument
Variables No. of Items Pilot Cronbach’s Alpha  Reliability Coefficients
Value of the Measures (from
Previous Study)
PU 10 0.947 0.770
PEOU 10 0.909 0.720
OoP 10 0.952 0.820
INN 7 0.725 0.920
DIS 8 0.636 0.810
INS 10 0.862 0.880
GIN 18 0.960 0.920

Nunnally (1967) believed that a small dependability range of 0.5 to 0.6 would

sufficient. In general, an alpha coefficient of 0.8 or above is regarded desirable
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(Bryman & Cramer, 1990). Moreover, Nunnally and Bernstein (1994), and Pallant,
(2005) proposed setting the minimal degree of dependability at0.70. Cronbach’s alpha
coefficients, as shown in Table 3.13, indicate that all measurements employed in the
questionnaire are acceptable, with a range from 0.636 to 0.960. Statistical Package
for Social Science (SPSS) was used to find out the results of Cronbach’s alpha. The
findings of the pilot test helped to finalize that all 73 measures met all of the standards

and that no modification to the measurements were required.

3.8  Data Collection Procedure

A quantitative approach is employed in this study. The objective of quantitative
research is to generalize when it is not possible to analyze the whole population. As a
result, researchers tend to employ samples to subgroup the population in order to get
information, saving both time and money. Adopting a quantitative approach is a
process of deduction that involves narrowing the topic to specific focused questions,
studying theoretical concepts for more variables, developing one or more hypotheses
that must be tested, and performing statistical tests to examine the accuracy of research

hypothesis and objectivity of data (Neuman, 2003).

This quantitative study employs probability sampling (simple random sampling),
cross-sectional study (only one-time data taken), personally administrated, email, and
online survey to collect data. In the light of the current worldwide pandemic, Covid-
19, the Malaysian government has enacted a number of preventative measures,
including strict standards of practices (SOP), which has prompted businesses to
employ work from home or remote working. Nonetheless, the fight against the Covid-

19 continued, as infection rates remained high, the manufacturing sector was severely
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impacted, and because the Malaysian government continues to promote remote
working policies, management level personnel who are more likely to have a better
understanding of their organization’s operations and strategy are not available to

accept mail questionnaires.

Following the pilot test, to make it easier for the potential respondents to answer to the
survey, the researcher creates a google form with the measurement items. The
organization will get an email containing the details of the research as well as a link to
the questionnaire. The email explains the purpose of study, the promise of
confidentiality, and requests for respondents’ participation and cooperation in
answering the questionnaire. Most importantly, requesting that the organization
choose appropriate personnel to answer the questionnaire. The email also informed
that the survey is confidential and exclusively for academic purposes only. As
previously stated, the unit of analysis is the individuals who is working in management

level managers or any equivalent managers in one company.

The advantages of online research and surveys are numerous, including reduced costs,
faster fieldwork, accuracy and quality replies, elimination of interviewer bias, and
respondents are not compelled to react promptly or immediately. A total of 500
questionnaires were distributed in various batches between June and September 2020,
with a due date of the end of November 2020. Given the possibility of poor responses
from respondents early in the data collection process, the researcher used a variety of
methods to increase the response rate, including an initial phone call to obtain support
and acknowledgement, subsequent follow-up and follow-through by e-mails, and

another subsequent follow-up by phone call, thanking respondents for their support
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and involvement. This process took roughly six months, which is a normal duration
for a data collecting process. Out of the 500 questionnaires sent out, only 202

questionnaires were returned, for a response rate of 40.4 percent.

3.9  Data Analysis

Two statistical approaches were used to analyse the research data. The preliminary
analysis was carried out using Statistical Package for Social Science (SPSS) version
25. In the preliminary analysis, the data was examined for missing values, and
normality test. Second, Partial Least Square-Structural Equation Modelling (PLS-
SEM) version 3.0 was used to conduct the main data analysis to test the measurement

and structural models.

3.9.1 Preliminary Analysis

The main purpose of this section is to get the collected data for further analysis. In this
study, respondents submitted completed questionnaires, which were reviewed to
exclude forms that were incorrectly filled out. The SPSS version 25 was used in this

stage. This stage includes data screening for the collected data.

Data screening, according to Hair, et. al. (2007), is the initial stage that identifies or
uncovers any possible violations in the data before the implementation of main data
analysis. The data screening stage is critical because it allows the researcher to have a
better understanding of the data. Screening data is done prior to further data analysis
in order to confirm the accuracy of the data, missing data, extraordinary response, and
that the data fit the statistical assumptions. Care has to be taken throughout this

procedure since wrongly entered data might cause the distribution of variables to
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diverge from normal, resulting in a skewed correlation (Coakes & Steed, 2003;
Tabachnick & Fidell, 2007). Therefore, this stage was used to clarify and assist the

researcher in identifying any possible shortfalls before further analysis proceeded.

Each of 202 questionnaires was meticulously processes and entered into SPSS
(Statistical Package for the Social Sciences). Missing value analysis, and normality
test were conducted as part of the following preliminary data analysis. In the next
section, details of the procedures used in preparing the data for the analysis are

explained in detail.

3.9.1.1Missing Value Analysis

According to Hair, et. al. (2014), missing data is information that is received when a
survey respondent fails to answer one or more questions. There are numerous
approaches to missing data. Complete case analysis, also known as'list-wise-deletion,’
available case techniques, also known as "pair-wise-deletion, and estimate to fill in the
missing value are all options suggested (Singh, et. al., 2007). If the missing value per
item is less than 5%, Hair, et. al. (2013) recommends replacing them with the mean
value. All questions were completely answered with no missing data in the 202

questionnaires that were completed by the respondents.

3.9.1.2Normality Test
The second step was to check for normality. Hair, et. al. (2010) explained that
normality refers to the bell-shaped curve of a data distribution metric variable and

correlation to a normal distribution. In this case, a symmetric bell-shaped curve with
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the highest range of frequency in the middle with smaller range of frequencies towards

the extremes known as normality distributed sample data (Gravetter & Wallnau, 2000).

Assessing a variable’s normality distribution is very important in attempting to
understand the intricate relationship between them. Several statistics, including the
Skewness and Kurtosis, Kolmogorov-Smirnov and Shapiro-Wilks tests can be used to
test for normality. In this current study, Skewness and Kurtosis, and Kolmogorov-
Smirnov test were the main tests conducted to validate the normality data (Shapiro &

Wilk, 1965; Pallant, 2007).

Skewness is described as the balance and imbalance of data distribution by appearing
symmetrically centered with the same shape on both sides, more in the right side or
left side. Positive Skew occurs when the right tail is too long, causing many cases to
pile up to the left, whereas negative skew occurs when the left tail is too long, causing
many casesto pile to the right (Tabachnick & Fidell, 2007). Kurtosis, on the other
hand, refers to the measurement by comparing with a ‘peak’ or ‘flatness’ of a

distribution curve (Hair, et. al., 2010).

Shapiro-Wilk and Kolmogorov-Smirnov tests, on the other hand, can be used to
investigate the distribution of sample data. If the sample size is less than or equal to
50 cases, the Shapiro-Wilk test may be used. Whereas if the sample size is greater than
or equal to 50 cases, the Kolmogorov-Smirnov test can be employed. Non-normality
distribution will, in fact, lead to a lack of true relationships between variables, affecting
the significance of results (Hulland, 1999). Thus, prior to the analysis, it is critical to

validate the normal distribution of the sample data.
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3.9.2 Statistical Techniques for Data Analysis

In estimating SEM, the researcher has to choose between the Covariance-Based
Structural Equation Model (CB-SEM) (Diamantopoulos & Siguaw, 2006) and the
PLS-SEM (Hair, et. al., 2016). CB-SEM concentrates on lowering the discrepancy
between the suggested model and the sample covariance matrix in order to evaluate
theoretically developed models. PLS-SEM, on the other hand, is a variance-based
prediction approach that focuses on optimizing the explained variation in endogenous
constructs (dependent variables). Furthermore, PLS-SEM is better for complicated
interactions than CB-SEM because it avoids the difficulties of inadmissible solutions
and factor indeterminacy (Fornell & Bookstein, 1982; Chin, 1998; Fang & Chiu,

2010).

According to Wold (1982), the PLS-SEM is characterized as second-generation
structural equation modeling. Many researchers benefited from this new technique
while working with structural equation models, which are consist of latent variables
and a sequence of cause-and-effect relationships (Gustafsson & Johnson, 2004). This
research includes not only independent and dependent variables, but also a moderator
that must be investigated in conjunction with them. It is not essential to distinguish
between dependent and independent variables; nonetheless, this second-generation
technique distinguishes between exogenous and endogenous latent variables, whereas

the first-generation technique is not explained by the postulated model.

PLS-SEM is able to explain the relationship among multiple variables (Hair, et. al.,

1998). There are several justifications why PLS-SEM is a better choice for data
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analysis compared than other statistical techniques. The most pertinent point is PLS-
SEM is recognized as the best statistical tool that most academics choose in academic
research (Hershberger, 2003). In addition, Saadé and Bahli (2005) mentioned that
PLS-SEM helped many information systems researchers in analyzing empirical data
and presenting sound judgement on the issues related to the information systems and

technology adoption.

Second point is PLS-SEM enables testing on the relationship between hypotheses with
variables which can be done simultaneously (Byrne, 2001). PLS-SEM enables a
complex relationship-related analysis, which is associated with social science research
and recognized as a powerful instrument capable to test several relationships among
multiple independent and dependent constructs simultaneously (Hair, et. al., 2013;

Gefen, et. al., 2000).

The third point is PLS-SEM has the power to test moderating effects (Goodhue, et. al.,
2007). It is more effective and significant than other analytical methods in terms of
giving clear results (Bollen, 1989). As such, the existence of dependent and
independent variables, as well as one moderator, all of which must be tested

simultaneously, encourages the decision to use PLS-SEM as the suitable analysis tool.

The fourth point is that it is a flexible and effective tool for developing statistical model
and also used for prediction (Ringle, et. al., 2005). Fifth point is that PLS path
modeling can accommodate non-normal data. As a result, PLS-SEM path modeling

was used to prevent any normality problem that may occur during the analyzing the
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current study. Lastly, PLS-SEM can handle both reflective and formative constructs

quite well.

Based on these arguments, the researcher’s choice of PLS-SEM is justified.
Furthermore, PLS-SEM provides a two-step data analysis process. The measurement
model is tested first, and the structural model is tested second (Anderson & Gerbing,

1988; Fang & Chiu, 2010).

3.10 Step One: Evaluating the Measurement Model

The researcheremployed a two-step procedure to examine the study model using PLS-
SEM, as indicated by (Hair, et. al., 2011). In the first stage, the researcher analyzed
the measuring model for the constructs' reliability and validity, which are either

reflecting or formative.

While assessing the measurement model in PLS-SEM, the researcher needs to specify
the constructs either reflective or formative. The assessment is determined by the
model itself. All of the indicators-to-construct and construct-to-construct relationships
were tested empirically using the collected data. The assessment starts by determining
if the model is in formative or reflective measures (Sarstedt, et. al., 2014; Davcik &

Nebojsa, 2014; Hair, et. al., 2011).

In the reflective measurement, the indicators are caused by a construct in which all of
the indicators measured the same phenomenon and were expected to be
interchangeable. Furthermore, the meaning of the construct remains unchanged when

an indicator is deleted. Meanwhile, a formative measurement model explained that the
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indicators are the one that caused the construct. Thus, the indicators influence the
meaning of the construct, and each indicator explains the construct in a different
aspect. As aresult, the formative indicators are not interchangeable and are an essential
influencer for the constructions (Davcik & Nebojsa, 2014; Wright, et. al., 2012;

Henseler, et. al., 2009).

When considering the differences, identifying whether the model is formative or
reflective is important before starting the analysis. If there is a reflective measurement
model, the evaluation criteria include indicator reliability, internal consistency
reliability, convergent validity, and discriminant validity. If, on the other hand, it is a
formative measurement model, the collinearity, and significance and relevance of
indicator weights will be examined (Davcik & Nebojsa, 2014; Wright, et. al., 2012;

Henseler, et. al., 2009).

In the context of the current research, which is reflective, the analysis is performed
through the calculation of indicator reliability (loadings), internal consistency
reliability, convergent validity, and discriminant validity. These assessments are
performed to measure the validity and reliability of the measurement model (Ringle,

et. al., 2005).

3.10.1 Evaluating Reflective Measurement Model

i) Internal Consistency Reliability

The first criterion to be evaluated is internal consistency reliability. According to Kock
(2013), reliability is "a measure of instrument quality.” Different respondents should

react similarly to each item question of the latent variable. When the scale produces
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consistent findings, the latent variables are reliable. For the internal consistency
reliability, Cronbach’s alpha is a well-known measurement. Cronbach’s alpha
provides a reliability estimate for the inter-correlations between the observed
indicators. Any result greater than 0.7 indicates that the measurement items are reliable
and usable for this research (Nunally, 1978). However, Sekaran (2010) argued that a
lower value of 0.5 Cronbach’s alpha is still acceptable. In light of above discussion,
the minimum acceptable level was set at 0.6, and any items with outer loading value
below than 0.6 were removed to improve the quality of data. Notwithstanding,
Cronbach’s alpha is regarded to be similar to composite reliability (CR). Gefen, et. al.
(2000) suggested that the CR value should be greater than 0.7. A CR value greater than
0.7 indicates an evidence that the constructs are appropriate for further analysis

(Davcik & Nebojsa, 2014).

ii) Convergent Validity

The second criterion is to measure convergent validity. Convergent validity, according
to Urbach and Ahlemann (2010), is “the extent to which individual items representing
a concept converge in contrast to items measuring other constructions.” Researcher
must use the outer loadings of the variables and the Average Variance Extracted
(AVE) to assess the convergent validity of reflective constructs (Hair, et. al., 2016). A
construct with a high outer loading indicates that the connected indicators have a lot
in common. Equally important to examine the convergent validity, Fornell and Larcker
(1981) presented Average Variance Extracted (AVE). According to the rule of thumb,
the value of an AVE greater than the recommended 0.50 is acceptable, and explained
that at least 50% of the measurement variance is captured by the latent variables

(Sarstedt, et. al., 2014; Hair, et. al. 2011; Henseler, et. al., 2009).
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iii) Indicator Reliability

The third criterion is to measure indicator reliability. Chin and Henseler (2010) insisted
on using 0.7 for indicator loadings as the threshold value that makes the measurement
model acceptable for reliability and validity in order to verify the indicator reliability.
Even Davcik and Nebojsa (2014), Hair (2010), and Henseler, et. al. (2009) believed
eachindicator should have a value more than 0.7 in order to conclude that all indicators
are reliable. Hair, et. al. (2011), on the other hand, proposed a minimum value for
reliability of 0.5. Because all of the measuring instruments were based on prior studies
and had been tested before, 0.7 was chosen as the minimum cutoff value for the

indicator loadings test result.

iv) Discriminant Validity

The fourth criterion is to measure discriminant validity. Hulland (1999) defines
discriminant validity as the degree to which a certain construct is different from other
constructs in the measurement (or structural) model. As such, this analysis is
conducted to ensure that the individual constructs are truly distinct from one other. To
assess discriminant validity, two methods are used: cross-loadings methods and
Fornell-Larcker method (Fornell & Larcker 1981). Likewise, Henseler, et. al. (2015)
also strongly suggested heterotrait-monotrait (HTMT) is employed for discriminant
validity. According to the researcher, HTMT is far more effective and more sensitive

in detecting discriminant validity problems.

The cross-loadings are the first approach to assess the discriminant validity. Cross-

loadings are the analysis of the indicator loading of a construct in which all of its

175



indicator values of a construct exceed all of its loading but are low on the other
constructs. The Fornell-Larcker method is the second approach, which is a more
conservative approach. In PLS-SEM, the discriminant validity may be assessed by
comparing the square root of AVE values to the correlation with another construct.
According to Fornell and Larcker (1981), discriminant validity is demonstrated when
the square root AVE of each construct is greater than the correlations of other
constructs (Hair, et. al., 2014). The third approach is to employ HTMT criteria
(Henseler, et. al., 2014). According to the researcher, the proposed HTMT score is
ranges from -1to 1 (-1 < HTMT < 1). The HTMT score, which ranges from -1to 1,

indicates the two constructs are distinct.

3.11 Step Two: Evaluating the Structural Model

After completing the examination of the measurement model by determining the
validity and reliability of the construct, the next step is to analyse the inner (structural)
model. Figure 3.2 depicts a structural model with a latent variable as an indicator for

constructs.
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Figure 3.2: The Structural Model with Latent Variable as Indicator for Constructs

The path coefficient (B), the coefficient of determination (R?), the effect size (f2), the
predictive relevance (Q2), and the moderation analysis are the criteria for assessing and
estimating the structural model once the endogenous and exogenous variables have
been determined (Hair, et. al., 2014; Hair, et. al., 2016). Figure 3.3 shows a five-step
procedure for structural model assessment (Hair, et. al., 2014). The purpose of
analyzing the structural model is to test the hypothesized relationships between the
constructs. In order to assess the structural model, Hair, et. al. (2014) proposed five
steps for analyzing the structural model using PLS-SEM. Hair, et. al. (2014) used a

five-step procedure to assess the structural model.
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Step 1: Assessment of StructuraH\/IodeI for Collinearity Issues
AV

Step 2: Assessment the Significance and Relevance of the
Structural Model Relationships

0.4

Step 3: Assessment the Level of R?2

O

Step 4: Assessment the Effect Size (f2)

O

Step 5: Assessment of Predictive Relevance Q?

Figure 3.3: The Five-Step Procedure for Structural Model Assessment (Hair, et. al.,
2014)

1) Assess Structural Model for Collinearity Issues

The first phase evaluates the issue of multi-collinearity among construct dimensions
since high collinearity among dimensions might substantially bias the results (Hair, et.
al., 2014). A variance inflation factor (VIF) and a tolerance value can be used to

analyse collinearity among dimensions.

ii) Assess the Path Coefficient ()

The second phase evaluates the path coefficient. Hair, et. al. (2014) defined the path
coefficient as the hypothesized causal link between the variables. The strength and
significance of the connection across exogenous and endogenous variables in a model
are represented by path coefficient. To generate the beta (B) value, a collection of
exogenous variables was regressed on the endogenous variables depending on
hypothesized relationships. The PLS algorithm is used to acquire this value. It depicts

the path values under examination (arrows going from a collection of exogenous
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variables to the endogenous variable) and is defined in the structural model by the
standardized regression coefficient (Hair, et. al., 2014; Henseler, et. al., 2009). P-
values and T-values are used to determine the significance of the path-coefficients
(Kock, 2016). A PLS bootstrapping approach was used to generate this value. For
bootstrapping, a sample size of 500 is suggested by Hair, et. al. (2014), Hair, et. al.
(2012), Hair, et. al. (2011), and Henseler, et. al. (2009). T-values should be cut-off
points that are higher than the critical values, such as 1.645 at p< 0.05 (Ramayah, et.

al., 2018).

iii) Assess the Level of Coefficient of Dete rmination (R?)

The third phase in evaluating the structural model is R2 assessment. The R2 assessment
is also known as the coefficient determination. The R? used to measure the model’s
predictive accuracy and value of the variance in the endogenous construct explained
all the exogenous constructs linked to it (Hair, et.al., 2014). The judgement of Rzvalue
is highly dependent on specific research discipline (Devcik & Nebojsa, 2014).
According to Hair, et. al. (2017), R2 value of 0.75, 0.50 and 0.25 can be described as
substantial, moderate and weak. Chin (2010), on the other hand, suggested the general
rule of thumb on R? value of 0.67, 0.33 and 0.19, which are described as substantial,
moderate and weak. Nevertheless, the R? value should be moderate to substantial,
specifically, R2value should be greater than 0.7 to reflect model confidence and would

be more acceptable.

iv) Assess the Effect Size ()
Finding the effect size (f2) of each relationship in the structure model is another

assessment following the Rz assessment. The fourth step, according to Cohen (1988),
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is to determine the relative influence of an exogenous construct on an endogenous
construct. To put it another way, this assessment is to evaluate whether the R? value
changes when an exogenous variable is removed from the structural model. The effect

size can be expressed by calculating Cohen’s f* formula (Cohen, 1988).

Effect Size, f2= R2? included - R? excluded
1 -R? included

According to the rule of thumb, the f2 value is determined by the following
measurement: (i) When the f* value is between 0.02 < f> < (.15, the f* is considered
small size, (i) When the f* value is between 0.15 < 2 < 0.35, the f*> is considered

medium size; and (i) When the f? value is 2> 0.35, the f* is considered large size.

v) Assess the Predictive Relevance Q2

Following the determining of the effect size, f?, this study is proceeded to the
assessment of predictive relevance, Q2. This current study employed the Stone-Geisser
test to assess the predictive relevance (Geisser, 1975; Stone, 1974) by using
blindfolding technique in PLS-SEM. This evaluation is to examine if the exogenous
construct has predictive power over the endogenous construct. According to Sattler,
et. al. (2010), the blindfolding processes may be carried out when the endogenous
construct has a reflective measurement model. Because all of the endogenous
constructs were reflective in nature, this study will employ a blindfolding procedure.
Blindfolding (Chin, 1998; Henseler, et. al., 2009) is a sample reuse method that
eliminates every dth data point in the endogenous construct's indicators and predicts
the parameters with the remaining data points. The omission distance was fixed to 7

(default) in PLS-SEM for blindfolding. For most research, an omission distance of 5
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to 10 is advised (Hair, et. al., 2012). After executing the process, the cross-validated

redundancy values (Q?) for the intended endogenous construct are presented.

The result of Q2that is greater than zero, according to Henseler, et. al. (2015), indicates
that the exogenous construct has predictive ability on the endogenous construct. In the

meanwhile, a Q2 result that less than zero represents a lack of predictive relevance.

3.12 Testing Moderating Effectin PLS-SEM

Moderating variables influence the relationships between independent and dependent
variables. Moderating variables have the ability to increase or decrease the relationship
between two variables. It canalso affect the predictor-outcome relationship's direction
or magnitude (Baron & Kenny, 1986; MacKinnon, et. al., 2012). As a result, a
moderating variable should be included in the conceptual framework to better
comprehend the conditions or types of individuals that influence the antecedent-
outcome relationship (Hayes & Rockwood, 2017). Government initiatives serves as
the quantitative moderator in this study. Product indicators can be used in PLS to

estimate interaction effects.

3.13 Chapter Summary

This chapter largely outlines the research methodology utilized to perform this study,
including the research design, sampling procedure, survey administration, item and
scale measurements, and data analysis. Furthermore, the sample for this study was
extracted from the FMM product directory. Since this research is conducted in a
quantitative approach, it highlights the population, questionnaire development,

calculation of sample size, the source of the questionnaire, and data collection
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procedures. It also highlighted SEM Partial Least Squares (PLS) path modeling
analysis techniques that the researcher employed to analyze the collected data. The

analysis of data will be presented in the next chapter.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.0  Introduction

This chapter presents the results of the current study. The chapter begins with the
preliminary results, including analysis of the response rate obtained from the field,
assesses the results of the response rate, and the data screening processes used. The
PLS-SEM method was used to evaluate the measurement and structural model, and
the results were presented in this chapter. The hypotheses analysis findings were
analyzed and presented. Finally, towards the end of this chapter, there is a brief

summary of the assessmentis provided.

4.1  Preliminary Analysis

Preliminary analysis is necessary to confirm the data is valid and usable for acceptable
results. Furthermore, preliminary analysis is crucial when utilizing PLS-SEM analysis
to fulfil the accuracy of the data, missing data, extraordinary response, and that the

data fit the statistical assumptions.

4.1.1 Response Rate

Frohlich (2002) defines the word ‘response rate’ as the total number of completed
surveys returned to the researcher from the defined sample size. This study used the
survey method, which is a highly reliable approach (Babbie, 1989). In the effort to
achieve a high response rate, several phone calls were made from time-to-time to all
the respondents who had yet to answer to their questionnaires after four weeks (Porter,

2004; Sekaran, 2003; Dillman, 2000). The study suggested some approaches to follow
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to improve the response rate, such as: (1) The respondent must be well informed about
the survey, (2) A cover letter attached to an earnest request for the respondent to
respond to the survey, (3) Testing the questionnaire by conducting a pilot test, (4) The
measurement items are clearly structured and concise to ease the respondent’s
understanding and better interpretation on the survey, (5) Send the questionnaire to the
target respondent more than once, (6) Respondents were assured of secrecy, (7) Make
an appointment to meet if necessary, (8) Arrive on schedule, and (9) Maintain constant

contact with respondents to ensure enough responses at the end of the research.

Consequently, 202 responses were received from the 500 questionnaires that were
distributed to the target respondents. The 202 responses were identified as four (4)
micro enterprises, one-hundred and twenty-five (125) small enterprises, and seventy-
three (73) medium enterprises. The respondents were all from Peninsular Malaysia’s
E&E SMEs. As a result, 202 (40.4 percent) of the responses were deemed usable and

subsequently coded and analyzed. The response rate is summarized in Table 4.1.

Table 4.1
Summary of the Response Rate
Questionnaire Status Count Percentage (%)
Number of Distributes 500 100.0
Not Returned 298 59.6
Returned 202 40.4

4.1.2 Missing Value
Hair, et. al. (2010) found that several analysis tools exclude data with missing values.
During the data collection period, the researcher was physically on site and personally

guided the respondents to answer the questionnaires as well asemployed online survey
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where with the assistance of Google Form, questionnaires were prepared in a way that
the respondents had to complete each question before moving to the next page. The
personally collected questionnaires were carefully checked to avoid any missing
values. Hence, it has aided in achieving full responses and able to avoid any occurrence
of missing data. The researcher next verified for missing values using descriptive
analysis after entering the data into SPSS. Missing data analysis for the collected data
is provided in Appendix 2 (Part B). As a result, all 202 sets of questionnaires were

used for the following stage of analysis using PLS-SEM.

4.1.3 Normality Assessment

There are several tests available, including Skewness and Kurtosis, and Kolmogorov-
Smirnov test. According to Pallant (2011) the normality assessment defines a
symmetrical bell-shaped curve with the highest frequency of scores in the center and
lower frequencies at both extremes. According to the rule of thumb, sample data is
deemed normal if the test of Skewness and Kurtosis values are between + 1.96 at the
significant level 0.05 and + 2.58 at the significant level of 0.01 (Hair, et. al., 2010).
With these guidelines, the summary of the Skewness and Kurtosis analysis result was
shown in Appendix 2 - Part C. In order to identify the Skewed of the data distribution,
a simple calculation may be conducted to find the range value of standard error. The
standard error of the variable is multiplied with 2 to determine the range. If the
statistical value falls within the range, then the data is less skewed (Price, 2000). For
example, the range of standard error for PULl is from —0.342 to 0.342 (0.171*2),
however the statistical value -0.669 did not fall within the range. This suggests that

PUI’s data was heavily skewed. With the same calculation, other variables are
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similarly heavily skewed. The Kurtosis result revealed the same conclusion, indicating

that the data distribution for all variables is approximately non-normal.

The Kolmogorov-Smirnov test is recommended since the usable questionnaire is 202.
If the significance level of the Kolmogorov-Smirnov test is more than 0.05, the
normality distribution is proven (Coakes & Ong, 2011; Hair, et. al.,2010; D’ Agostino,
1971). With these guidelines, the summary of the Kolmogorov-Smirnov analysis result
was shown in the Appendix 2 - Part D. Based on the Kolmogorov-Smirnov results, the
significance level of all the variables was less than 0.05, which indicated that the

distribution of sample is non-normal.

The non-normality of the data distribution is anissue, but, it is considerably less severe
when PLS-SEM is used (Hair, et. al., 2013). PLS-SEM is able to make use of the
bootstrapping method in determining the significant relationship with a model for non-
normal. One of the advantages of PLS-SEM is its ability to handle non-normal data
(Bontis & Booker, 2007; Chin, 1998), thus, the researcher proceeded with the PLS-

SEM analysis using the collected data.

4.2  Profile of Respondents and Companies

This section of the descriptive analysis reports the respondents’ demographic
background information who took part in this research (see Table 4.2). The unit of
analysis of this study is employees at the management level employees who are from
E&E SMEs because they have a better understanding of the operations and strategies

needed to successfully adopt IR4.0.
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As depicted in Table 4.2, 127 (62.9 percent) are male respondents and 75 (37.1
percent) are female respondents. It may be stated that the majority of the 202 sample
respondents to the survey are male. It is explained that the industry is still dominated
by men. At the same time, the majority of responders are between the ages of 31 to
35, and between the ages of 36 to 40. These groups each had 62 responses, accounting
for 61.4 percent of the sample. It is a common scenario in the E&E sector whereby the
middle level managers to be in this age bracket. The third and fourth age groups were
those above the age of 40 and those under the age of 30. Despite their age, 41
responders over the age 40 make for 20.3 percent of the total, and they are still in
charge of operations and strategy. There are 37 responders (18.3 percent) in the age

category of less than 30 years old.

In term of academic qualifications, 79.2 percent or 160 respondents had a bachelor’s
degree. This is followed by individuals with a diploma, who account for 30 (14.9
percent) of those working in a management level position. In the distribution, those
with a master’s degree accounted for 5.0 percent or ten respondents. The lowest group,
those with a technical qualification, accounted for only 0.9 percent of the sample, or

two responses.

It is found that 75 respondents, or 37.1 percent, hold a senior manager or equivalent
position in the organization. Following this are 50 (24.8 percent) responders who
occupy a senior executive position in the organization. There are 35 responders with
the of senior engineer, accounting for 17.3 percent of the total. Those with the titles of

Director and Section Head received 21 (10.4 percent) and seven (3.5 percent)
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responses, respectively. In the meanwhile, 14 (6.9 percent) respondents were classified

as being other position category.

At the same time, it is observed that 49.5 percent of the respondents, or 100
respondents have been with the organization for one to five years. This was followed
by 73 (36.1 percent) responders who have been with the organization for six to ten
years. Only 29 (14.4 percent) of those polled had been with the organization for more

than ten (10) years.

Following this is the respondent’s organizational profile. As depicted in Table 4.2, the
majority of respondents, 186 (92.1 percent) respondents were from fully Malaysian-
owned companies, 13 (6.4 percent) were from joint venture companies, and the
remaining three (1.5 percent) were from fully-owned by foreign companies. The size
of the organization was determined by the number of workers employed in the E&E
plant. Accordingly, 61.9 percent or 125 respondents were from small companies
employed between five to 75 employees, 36.1 percent or 73 respondents were from
medium companies, and another 2.0 percent or four respondents were from micro
companies with less than five workers. The age of a firm can reflect the maturity of
the E&E firm, where the continuity of the firm explains how they withstood prior
economic turbulence such as the Asian Financial Crisis in 1997 and the Great
Recession in 2007 — 2009. Accordingly, 9.4 percent or 19 firms were established
between one to ten years, 34.2 percent or 69 firms established between 11 to 20 years,
27.2 percent or 55 firms were established between 21 to 30 years, 18.8 percent or 38
firms were established between 31 to 40 years, and 10.4 percent or 21 firms were

established more than 40 years. Since the majority of respondents fell within the range,
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the economic impact of Covid-19 will slow down the progress of the firm. From the
annual sales turnover, 62.9 percent or 127 respondents earned between RM300,000
and RM15 million, 34.1 percent or 69 respondents earned between RM15 million and
RMS50 million, and 3.0 percent or 6 respondents earned less than RM300,000. Interms
of IR4.0 implementation, the majority 164 firms (81.1 percent) never implement IR4.0,
13.9 percent or 28 firms implement IR4.0 for less than one year, and 5.0 percent or ten
firms implement IR4.0 between one to three years. A higher percentage of firms, 71.3
percent or 144 firms, were involved in international markets, while 28.7 percent or 58

firms were focused on the internal market.

Insummary, the majority of responses are males under the age of 40 with an acceptable
academic background. At the same time, the majority of the responders have less than
ten years of work experience in the firm with extensive exposure to the E&E sector

and have good understanding of the requirements of the study.

Table 4.2
Profile ofthe Respondents’ Demographic Factors
Construct Category Count, n Percentage, %
Gender Male 127 62.9
Female 75 37.1
Total 202 100.0
Age <30 37 18.3
31-35 62 30.7
36 -40 62 30.7
Above40 41 20.3
Total 202 100.0
Highest Education Phd/ Doctorate 0 0.0
Lewel Master'sf MBA 10 5.0
Bachelor's Degree 160 79.2
Diplomas 30 149
Technical Certification 2 0.9
SPM/ Higher School 0 0.0
Please State if others 0 0.0
Total 202 100.0
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Table 4.2 (Continued)

Construct Category Count, n Percentage, %
What is your Director 21 104
position inthe Senior Manager 59 29.2
organization? Manager 11 54
Assistant Manager 5 25
Section Head 7 35
Senior Engineer 35 17.3
Senior Executive 50 24.8
Please State if others 14 6.9
Total 202 100.0
How long have you =~ 1-5years 100 49.5
been with the 6— 10 years 73 36.1
organization? More than 10years 29 14.4
Total 202 100.0
Type of the Fully Malaysian-Owned Company 186 92.1
organization Joint Venture Company 13 6.4
Fully Owned by Foreign Company 3 15
Total 202 100.0
Number of fulltime  Micro (Less than 5) 4 2.0
employees in this Small (5 to < 75) 125 61.9
organization Medium(75 to < 200) 73 36.1
Total 202 100.0
Years in business 1-10 19 94
11-20 69 34.2
21-30 55 27.2
31-40 38 18.8
More than 40 21 10.4
Total 202 100.0
Annual sales Less than RM 300,000 6 3.0
turnower (in RM) RM300,000 — RM 15 million 127 62.9
RM15 million - RM50 million 69 34.1
Total 202 100.0
How long have your Neverimplement 164 81.1
organization been <1 year 28 13.9
adopting IR4.0? 1-3 years 10 5.0
More than 3years 0 0.0
Total 202 100.0
Market lewel International 144 713
National 58 28.7
Total 202 100.0

4.2.1 Comparing Adopters and Non-Adopters

As in the descriptive analysis on the respondent’s organizational profile, this research

found out 164 E&E SMEs were to be non IR4.0 adopters and 38 E&E SMEs were

adopters of IR4.0. Because IR4.0 is relatively new to Malaysia, these companies

divided into adopters and non-adopters as a proof of concept. To assessthe differences

between the adopters and non-adopters, this research carried out mean analysis. All
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analysis was conducted using Statistical Package for Social Science (SPSS) version
25. Figure 4.1, Figure 4.2, Figure 4.3, Figure 4.4, Figure 4.5, Figure 4.6 and Figure 4.7
depicted the comparisons of mean analysis between non-adopters and adopters of
IR4.0 for variable perceived usefulness, perceived ease of use, optimism,

innovativeness, discomfort, insecurity, and government initiatives.

Report
IR4.0 PU1 | PU2 PU3 PU4 PU5 PUB PU7 PU8 PU9 PU10
0 N 164 164 164 164 164 164 164 164 164 164

Mean 4.41 434 434 432 425 4.30 424 438 3.90 421

Std. 1.383| 1.412| 1.454| 1456 1.504| 1.463| 1495 1552| 1.454| 1521
Deviation
1 N 38 38 38 38 38 38 38 38 38 38

Mean 5.68 5.63 5.53 5.50 5.50 5.47 5.39 5.45 5.13 5.42

Std. 0.904| 0970/ 00951 0.952| 0.893| 1.033| 0.887| 0.828| 1.119| 0.948
Deviation
Total N 202 202 202 202 202 202 202 202 202 202

Mean 465 458 4.56 454 449 452 4.46 458 413 444

Std. 1.397| 1430 1.449| 1.449| 1490 1.463| 1470 1501| 1475 1.506

Deviation

Figure 4.1
Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable Perceived
Usefulness

Report
IR4.0 PEQOU1 | PEOU2 | PEOU3 | PEOU4 | PEOUS | PEOU6 | PEOU7 | PEOUS | PEOU9 | PEQU10

0 N 164 164 164 164 164 164 164 164 164 164

Mean 403 391 394 372 382 405 349 354 3.85 3.70

Std. 1.463 1.431 1.518] 1484 1536| 13575 1.500 1.504 1.489 1432
Deviation

1 N 38 38 38 38 38 38 38 38 38 38

Mean 5.34 5.34 5.29 5.1 5. 5.58 4.61 4.66 5.13 5.03

Std. 0509 0.938) 0984] 0981 0.981 0.948 1.636 1.457 1.189 1.102
Deviation

Total N 202 202 202 202 202 202 202 202 202 202

Mean 428 418 4.19 398 4.06 434 3.70 375 4.09 395

Std. 1.467 1462 1525 1.503 1.531 1.592 1.584 1.555 1.520 1.469
Dewviation

Figure 4.2

Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable Perceived
Ease of Use
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Report

IR4.0 OP1 OP2 OP3 OP4 | OP5 OP6 op7 OP8 | OP% | OPI10
0 N 164 164 164 164 164 164 164 164 164 164
Mean 4.11 4.05 404] 416 412 3095 307 388] 423] 410
Std. 1414 1514 1589 1.597| 1.538) 1475 1537 1477] 1489 1552

Deviation
1 N 38 38 38 38 38 38 38 38 38 38
Mean 542 542 545 5.50 5.61 5.47 5.32 5321 5.66| 547
Std. 0.858 0.793] 0.795| 1.007( 1.001 0893 0.873| 0.842| 0909 0.893

Deviation
Total N 202 202 202 202 202 202 202 2021 202 202
Mean 436 431 430] 441 440 423 4221 415 450 436
Std. 1422 1505 1572 1591 1562 1.506] 1527 1.489| 1.504] 1.546

Deviation

Figure 4.3

Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable Optimism

Report
IR4.0 INN1 INN2 | INN3 INN4 | INN5 | INN6 | INN7

0 N 164 164 164 164 164 164 164

Mean 346 321 3.56 337 3.96 3N 3.66

Std. 1475 1.409 1371 14581 1.578f 1328 1512
Deviation

1 N 38 38 38 38 38 38 38

Mean 474 484 5.08 5.05 5.50 5.05 542

Std. 1.309 1.242 1.194 1.161| 0980 1.038 0.948
Deviation

Total N 202 202 202 202 202 202 202

Mean 3.70 3.52 385 3.69 425 397 4.00

Std. 1.527 1517 1.463 1.551] 1.599| 1.380 1.579
Deviation

Figure 4.4
Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable
Innovativeness
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Report
IR4.0 DIS1 DIS2 | DIS3 DIS4 | DIS5 | DIS6 | DIS7 | DIS8

0 N 164 164 164 164 164 164 164 164

Mean 5.10 40903 482 474 463 5.17 523 5.16

Std. 1.168 1275 1.205 1.181 1527 1.138 1.158 1.145
Deviation

1 N 38 38 38 38 38 38 38 38

Mean 5.11 5.08 5.05 5.00] 468 526 5.18 5.16

Std. 1.060( 1.050f 1229 1.139| 1378 0921 0865 1.053
Deviation

Total N 202 202 202 202. 202 202 202 202

Mean 5.10 496 486 479 464 5.19 522 5.16

Std. 1.146 1235 1210 1174 1497 1099 1.107 1.126
Deviation

Figure 4.5
Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable Discomfort

Report

IR4.0 INS1 INS2 | INS3 | INS4 | INS5 | INS6 | INS7 | INS8 | INS9 |INS10

0 N 164 164 164 164 164 164 164 164 164 164

Mean 5.30 5.17 535 509] 493 533 542 5.12| 5.03| 4.77

Std. 1.132 1227] 1.077 1.139| 1.133] 1.157 1.085 1.128] 1216| 1335
Deviation

1 N 38 38 38 38 38 38 38 38 38 38

Mean 5.05 495 5.08 476 484 5.05 521 466 476 4358

Std. 1.012] 1.138] 1.148] 0943 0916 1.161 1298 0994 1.051] 1200
Deviation

Total N 202 202 202 202 202 202 202 202 202 202

Mean 5.26 5.13 5.30 503 491 528 538 503] 498 474

Std. 1112 1211 1.093 1.110( 1.094 1.160| 1.128] 1.117| 1.189 1310
Deviation

Figure 4.6

Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for VVariable Insecurity
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Report
IR40 GIN1 GIN2 | GIN3 | GIN4 | GINS | GIN6 | GIN7 | GINS | GIN9 |GIN10|GINI1| GIN12 | GIN13 | GIN14 | GIN15 | GIN16 | GIN17 | GINI1S

0 N 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164

Mean 347 324 323 290 294 279 287 277 274 2911 279 286 3.08 296 284 313 292 3.43

Std. 1429 1.397 1.391 1240| 1346 1372 1380 1285 1.341| 1314 1262 1.324 1.401 1.345 1277 1307 1401 1.495
Deviation

1 N 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38

Mean 479 461 429 413 424 403 305 405 411 4111 408 413 432 426 421 450 442 474

Std. 1.018( 1220 1.113 1212) 1218 1385 1272 1335] 1331 1.448| 1363 1.2908 1416/ 1288] 1436 1.180( 1308 1267
Deviation

Total N 202 202 202 202 202 202 202 202 202 2021 202 202 202 202 202 202 202 202

Mean in 3.50 343 3.13 3.18 3.02 3.07 3.01 300 3.13] 3.03 3.10 331 320 3.10 339 320 368

Std. 1454 1463 1.403 1322] 1415 1454 1421 1386 1.439| 1417 1375 1.407 1.482 1426 1411 13891 1.501 1.539
Deviation

Figure 4.7

Comparisons of Mean Analysis between Non-Adopters and Adopters of IR4.0 for Variable Govemnment Initiatives
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The '0' denotes IR4.0 non-adopters, whereas the '1' denotes IR4.0 adopters. According
to Figure 4.1, adopters of IR4.0 had scored higher average than non-adopters of IR4.0
on the perceived usefulness variable. This suggests that IR4.0 adopters regarded IR4.0
related technologies were more useful than non-IR4.0 adopters. However, the
difference between total mean and each perceived usefulness’s mean of adopters and
non-adopters were small. Figure 4.2 also showed that IR4.0 adopters viewed IR4.0
technology as being easier to use than non-adopters. However, the difference between
total mean and each perceived ease of use’s mean of adopters and non-adopters were
small. Figure 4.3 also interpreted that IR4.0 adopters had higher levels of optimism
than non-adopters. However, the difference between total mean and each optimism’s
mean of adopters and non-adopters were small. Figure 4.4 revealed that IR4.0 adopters
were more inventive than non-adopters. However, the difference between total mean
and eachinnovativeness variable’s mean of adopters and non-adopters were small. The
mean analysis in Figure 4.5 revealed that IR4.0 adopters had a smaller average
difference than non IR4.0 adopters. This revealed that both groups were equally
uncomfortable with the emergence of IR4.0. As seen in Figure 4.6, the non IR4.0
adopters scored higher on average than IR4.0 adopters. It has been shown that non
IR4.0 adopters are skeptical and fear about IR4.0. However, the difference between
total mean and each insecurity variable’s mean of adopters and non-adopters were
small. Lastly, Figure 4.7 showed that IR4.0 adopters had a higher average than non
IR4.0 adopters. This revealed that IR4.0 adopters were more engaged and looking
forward for more government initiatives. However, the difference between total mean
and each government initiative variable’s mean of adopters and non-adopters were

small.
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Despite this, some researchers, like Irefin, Abdul-Azeez, and Tijani (2012), Zaidi, and
Belal (2019), Ma and Lee (2020), and Mishra (2011), have conducted studies on the
significance of adopter and non-adopters, concluding that the effect between adopters
and non-adopters are similar and supported the analysis of combining the adopters and
non-adopter into one assessment. Furthermore, the mean analysis for IR4.0 adopters
and non IR4.0 adopters on perceived usefulness, perceived ease of use, optimism,
innovativeness, discomfort, insecurity, and government initiatives variables in this
study were relatively close and smaller, prompting the researcher to combine the

adopter and non-adopter data into one assessment.

Additionally, the objective of this study was not to compare or explore the difference
between IR4.0 adopters and non IR4.0 adopters. The study was motivated by an urgent
need to investigate the effect of IR4.0 readiness and government initiatives on IR4.0
adoption among Malaysian E&E SMEs. There is currently a paucity of published
studies on IR4.0 readiness and government initiatives to assist E&E SMEs in
leveraging the potential of IR4.0 technologies and address potential risks. The findings
of this study will provide a critical appraisal of E&E SMEs’ existing IR4.0 readiness,
as well asgovernment initiatives that will help E&E SMEs adopt the IR4.0. Therefore,

the 202 responses were deemed valuable.

4.3  Goodness of Measure

The goodness of measurement is necessary to assure the stability, consistency, and
accuracy of each items of each construct. There are two steps involved in analytical
procedures in PLS-SEM (Anderson & Gerbing, 1988). Firstly, the measurement model

test is used to examine the validity and reliability of the measurements, and secondly,
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the structural model is used to test the hypothesized relationships. In order to apply the
PLS-SEM for hypothesis testing, a diagram needs to be built that displaying the

relationship between variables and the research hypothesis that will be analyzed.

This diagram is referred to as a path model, and it consists of two modules: (1) The
structural model, also known as the inner model, and (2) The measurement model, also
known as the outer model. The measurement model is performed to assess the validity
and reliability of measurements as well as to ascertain how well the items (specific
questions) load on the theoretically stated exogenous variables or constructs (Sarstedt,
et. al., 2014; Davcik & Nebojsa, 2014). Meanwhile, a structural model is performed
to assess the relationship between the variables, with the arrow pointing from the
independent variable to the dependent variable. In other words, the structural model is

used to evaluate the hypothesized relationship.

Building the path model is important for the researcher to have a comprehensive
knowledge of the variables involved in this section. The construction of a path model
in an appropriate way will provide insight in determining the abstraction level of

constructs and type of measurement for each variable (Wright, et. al., 2012).

As a result, in order to uphold this research and transform the proposed framework
into a path model, the researcher has identified the relationships between three
constructs based on TAM theory and the TRI model, as depicted in Figure 4.8. The
TAM construct is an endogenous construct that is directly influence by two exogenous
constructs, TRI and Government Initiatives. The Government Initiatives also

designated a moderator for the TAM and TRI relationship.
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The Proposed Path Model
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As previously stated in section 3.3.1.1, 3.3.1.2, 3.3.2.1, 3.3.2.2, 3.3.2.3, 3.3.2.4 and
3.3.3, all measuring items were adapted from well-established research studies; hence,
confirmatory factor analysis (CFA) was chosen to carried out in this study. It is critical
to examine the measurement model of the framework to assure the reliability of the
survey instrument. In evaluate each individual item survey, the loadings on their

constructs were checked for each item.

To uphold the validity for eachitem survey, confirmatory factor analysis (CFA) was
conducted instead of exploratory factor analysis (EFA). CFA was chosen by the
researcher because these variables had previously been discovered by earlier research,
and this research was confirmatory research. The current framework is based on well-
established theory such as TAM and TRI, both of which confirmatory research is
essential. There is a significant difference between CFA and EFA. In a CFA, the
measuring items loading pattern is described first, followed by an examination of the
convergent and discriminant validity. In other words, variables with high loading and
the fit of this pre-specified model are determined before computation of the results. In
the case of EFA, the factor analysis was carried out without any knowledge of which
variables belong to which constructs or the number of factors that exists (Wu, et. al.,

2010).

In order to measure the goodness of the measure, the validity and reliability analysis
are tested. The validity test is performed to examine how well the instruments used to

represent the entire domain of the content (Hair, et. al., 2014).
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4.4  Path Model Assessment

PLS-SEM uses path analysis, principal component analysis, and regression
simultaneously to analyze the theoretical framework. PLS-SEM first analyses the
measurement model, and after the assessment of the measurement model provides
results, the structural model analysis begins. In this second stage, the PLS assesses the
structural model to determine whether the hypotheses suggested in the path model are

significant and relevant (Sarstedt, et. al., 2014; Hair, et. al., 2011).

In order to assess the measurement and structural models, a general path model

assessment guideline was adapted based on the suggestion by Sarstedt, et. al. (2014).

Figure 4.9 depicts the path model guideline for the researcher to follow:
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Does the model include

Yes reflectively measured constructs? No

Stage 1.1 Evaluation Criteria (reflective
outer models)

Does the

e Indicator reliability (loadings) model
e Internal consistency reliability include
(composite reliability, Cronbach’s formative
alpha)
- measured
e Convergent validity (AVE)
constructs?

e Discriminant validity (HTMT,
Fornell-Larcker criterion, cross-
loadings)

+ Yes

Stage 1.2 Evaluation Criteria (formative outer models)

e Convergent validity (Redundancy analysis, global-
item measure)

e Collinearity (VIF, tolerance, condition index)

¢ Significance and relevance of indicator weights
(t-values, p-values, significance levels)

Stage 2 Evaluation Criteria (inner model) N
0

e Collinearity (VIF, tolerance, condition index)

e Explained variance (R?)

e Predictive relevance (Q?)

e Effect sizes (f? and ¢?) €

e Significance and relevance of path coefficients (t-
values, p-values, significance levels)

e Modelfit (SRMR, RMS, exact fit test)

Figure 4.9: Path Model Assessment Guidelines
Source: Sarstedt, et. al. (2014)
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4.5  Assessment of Measurement Model

The objective of the measurement model assessment is to analyze the relationship
between the constructs and their indicators. It also assesses the correlational
relationship between constructs to ensure that all the constructs in this study are
distinct from one other. Because all of the components in this study were derived using
reflective indicators, the validity and reliability of each items were examined
throughout the model's evaluation. These tests were used to assess the measurement
model's reliability and validity: indicator reliability, internal consistency reliability,
convergent validity, and discriminant validity. The conclusions of all analyses for
evaluating the measurement model's reliability and validity are reported in the

following subsections.

4.5.1 Indicator Reliability, Internal Consistency Reliability, and Convergent
Validity

The first step reports the results of construct reliability (indicator reliability, composite

reliability, and Cronbach’s alpha), assessment of convergent validity through Average

Variance Extracted (AVE) based on Hair, et. al. (2014).
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Table 4.3
Results ofthe Measurement Model (Without Deleting Items)

Latent Construct Item Factor Cronbach’s CR AVE
Variable Loadings o
IR4.0 Perceived PU1 0.937 0.977 0.980 0.829
Adoption  Usefulness
PU2 0.916
PU3 0.938
PU4 0.952
PU5 0.950
PU6 0.772
PU7 0.923
PU8 0.921
PU9 0.850
PU10 0.928
IR4.0 Perceived PEOU1 0.862 0.967 0.971 0.772

Adoption  Ease ofUse
PEOU2 0.886

PEOU3 0.903
PEOUA4 0.921
PEOUS 0.927
PEOUG 0.880
PEOUY 0.825
PEOUS8 0.832
PEOU9 0.878

PEOU10 0.864
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Table 4.3 (Continued)

Latent Construct Item Factor Cronbach’s CR AVE
Variable Loadings o
IR4.0 Optimism OP1 0.926 0.978 0.980 0.833
Readiness
OP2 0.934
OP3 0.921
OP4 0.920
OP5 0.921
OP6 0.910
OP7 0.898
OP8 0.904
OP9 0.870
OP10 0.923
IR4.0 Innovativeness INN1 0.834 0.943 0.954 0.747
Readiness
INN2 0.881
INN3 0.895
INN4 0.898
INN5 0.801
INNG6 0.867
INN7 0.868
IR4.0 Discomfort DIS1 0.679 0.817 0.840 0.654
Readiness
DIS2 0.680
DIS3 0.697
DIS4 0.817
DIS5 0.859
DIS6 0.714
DIS7 0.688
DIS8 0.829
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Table 4.3 (Continued)

Latent Construct Item Factor Cronbach’s @ CR AVE
Variable Loadings
IR4.0 Insecurity INS1 0.780 0.904 0930 0615
Readiness
INS2 0.758
INS3 0.794
INS4 0.810
INS5 0.742
INS6 0.820
INS7 0.820
INS8 0.784
INS9 0.738
INS10 0.631
Government GIN1 0.759 0.983 0984  0.772
Initiatives
GIN2 0.856
GIN3 0.853
GIN4 0.895
GIN5 0.895
GING 0.908
GIN7 0.888
GINS 0.893
GIN9 0.883
GIN10 0.912
GIN11 0.907
GIN12 0.890
GIN13 0.871
GIN14 0.906
GIN15 0.919
GIN16 0.822
GIN17 0.921
GIN18 0.823
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Table 4.3 reports the results of the factor loadings, internal consistency reliability and
convergent validity. The table displays the results of the measurement model for
reflective constructs such as perceived usefulness, perceived ease of use, optimism,

innovativeness, discomfort, insecurity, and government initiatives.

For perceived usefulness, the factor loadings items were satisfactory and above the
threshold of 0.70. The Cronbach’s Alpha value is also greater than the threshold value
of 0.60. The composite reliability is also greater than the suggested threshold value of

0.70. In addition, the AVE met the criteria for threshold value of 0.50.

The factor loadings for perceived ease of use items were satisfactory above the
threshold of 0.70. The Cronbach’s Alpha was 0.967 which greater than 0.60 and the
composite reliability was 0.971 for perceived ease of use, which was greater than the
threshold value of 0.70. The AVE value for perceived ease of use was 0.772 which

was greater than 0.50.

The factor loadings of all optimism items were above 0.70 and the composite reliability
was 0.980 which greater than the threshold value of 0.70. In addition, the reported
Cronbach’s Alpha and AVE value were 0.978 and 0.833, which were above the

threshold values of 0.60 and 0.50.

The factor loadings for innovativeness items were satisfactory and above the threshold
of 0.70. The Cronbach’s Alpha was 0.943 which greater than 0.60 and the composite
reliability was 0.954 for innovativeness, which was greater than the threshold value of

0.70. The AVE value for innovativeness was 0.747 which was greater than 0.50.
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The factor loadings for discomfort items were satisfactory and above the threshold of
0.70, except items DIS1 (0.679), DIS2 (0.680), DIS3 (0.697), and DIS7 (0.688) that
were below the threshold. The Cronbach’s Alpha was 0.817 which greater than 0.60
and the composite reliability was 0.840 for discomfort, which was greater than the
threshold value of 0.70. The AVE value for innovativeness was 0.654 which was

greater than 0.50.

The factor loadings for insecurity items were satisfactory and above the threshold of
0.70, except items INS10 (0.631) that was below the threshold. The Cronbach’s Alpha
was 0.904 which greater than 0.60 and the composite reliability was 0.930 for
insecurity, which was greater than the threshold value of 0.70. The AVE value for

innovativeness was 0.615 which was greater than 0.50.

The factor loadings for government initiatives items were satisfactory and above the
threshold of 0.70. The Cronbach’s Alpha was 0.983 which greater than 0.60 and the
composite reliability was 0.984 for government initiatives, which was greater than the
threshold value of 0.70. The AVE value for innovativeness was 0.772 which was

greater than 0.50.

Table 4.4 reported the revised results of the measurement model after deleting the

factor loading items including new factor loadings, Cronbach’s Alpha, composite

reliability, and AVE.
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Table4.4
Results ofthe Measurement Model (After Deleting Items)

Latent Construct Item Factor Cronbach’s CR AVE
Variable Loadings o
IR4.0 Perceived PU1 0.937 0.977 0.980 0.829
Adoption  Usefulness
PU2 0.916
PU3 0.938
PU4 0.952
PU5 0.950
PU6 0.772
PU7 0.923
PU8 0.921
PU9 0.850
PU10 0.928
IR4.0 Perceived PEOU1 0.862 0.967 0.971 0.772

Adoption  Ease ofUse
PEOU2 0.886

PEOU3 0.903
PEOUA4 0.921
PEOUS 0.927
PEOUG 0.880
PEOUY 0.825
PEOUS8 0.832
PEOU9 0.878

PEOU10 0.864
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Table 4.4 (Continued)

Latent Construct Item Factor Cronbach’ CR AVE
Variable Loadings S a
IR4.0 Optimism OP1 0.926 0.978 0.980 0.833
Readiness
OP2 0.934
OP3 0.921
OP4 0.920
OP5 0.921
OP6 0.910
OP7 0.898
OP8 0.904
OP9 0.870
OP10 0.923
IR4.0 Innovativene INN1 0.834 0.943 0.954 0.747
Readiness  ss
INN2 0.881
INN3 0.895
INN4 0.898
INN5 0.801
INNG6 0.867
INN7 0.868
IR4.0 Discomfort DIS4 0.825 0.832 0.885 0.660
Readiness
DIS5 0.864
DIS6 0.722
DIS8 0.831
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Table 4.4 (Continued)

Latent Construct Item Factor Cronbach’s CR AVE
Variable Loadings o
IR4.0 Insecurity INS1 0.786 0.936 0.620 0.924
Readiness
INS2 0.759
INS3 0.798
INS4 0.815
INS5 0.742
INS6 0.824
INS7 0.832
INS8 0.787
INS9 0.742
Governmen GIN1 0.759 0.984 0.772 0.983
t Initiatives
GIN2 0.856
GIN3 0.853
GIN4 0.895
GINS 0.895
GIN6 0.908
GIN7 0.888
GIN8 0.893
GIN9 0.883
GIN10 0.912
GIN11 0.907
GIN12 0.890
GIN13 0.871
GIN14 0.906
GIN15 0.919
GIN16 0.822
GIN17 0.921
GIN18 0.823
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To improve Cronbach's alpha, composite reliability, and convergent validity, any
indicator loading below 0.70 was already deleted (Hair, et. al., 2014). As a
consequence, the reliability and validity results for the whole constructs in the present

study suggested that all of the measures were reliable and valid.

4.5.2 Discriminant Validity

To analyze the discriminant validity in this thesis, the researcher employed three
approaches, including the Heterotrait-Monotrait (HTMT) (Henseler, et. al., 2015),
Fornell-Larcker method (Fornell & Larcker 1981), and cross-loadings methods. Table
4.5 shows the Heterotrait Monotrait (HTMT) assessment for discriminant validity.
According to the researcher, the proposed HTMT score is ranges from -1to 1 (-1 <
HTMT < 1). The HTMT score, which ranges from -1 to 1, indicates the two constructs

are distinct.

The Fornell-Larcker method is the second approach, which is a more conservative
approach. In PLS-SEM, the discriminant validity may be assessed by comparing the
square root of AVE values to the correlation with another construct. Table 4.6 depicted
the Fornell and Larcker assessment for the discriminant validity. According to Fornell
and Larcker (1981), discriminant validity is demonstrated when the square root
Average Variance Extracted (AVE) of each construct is greater than the correlations

of other constructs (Hair, et. al., 2014).

The cross-loadings are the third approach to assess the discriminant validity. Cross-

loadings are the analysis of the indicator loading of a construct in which all of its

indicator values of a construct exceed all of its loading but are low on the other
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constructs. Table 4.7 shows the discriminant validity results for all constructs in the

current investigation based on cross-loading criteria. The Table 4.7 shows all items

that were loaded high on their own construct but low on other constructs. The emphasis

is on the loading of eachindicator on its respective construct.

Table 4.5
Heterotrait Monotrait (HTMT) Assessment for Discriminant Validity
Discomfor Gowern Innovativ  Insecurity = Optim Percei Percei
t ment eness ism ved ved
Initiativ Ease of Usefu
es Use Iness
Discomfor -
t
Governme 0.269 -
nt
Initiatives
Innovativ 0.218 0.675 -
eness
Insecurity 0.601 0.206 0.389 -
Optimism 0.257 0.655 0.876 0.305 -
Perceived 0.168 0.648 0.903 0.355 0.918 -
Ease of
Use
Perceived 0.165 0.628 0.824 0.285 0.910 0.897 -
Usefulness
Note: The HTMT scoreranging from-1to 1 (-1 <HTMT < 1)
Table 4.6
Fornell and Larcker Assessmentfor Discriminant Validity
Discomfor Govern Innovative  Insecurity Optimi  Perceiv Percei
t ment ness sm edEase ved
Initiative of Use Useful
S ness
Discomfort 0.812
Government  -0,263 0.879
Initiatives
Innovativene  -0,198 0.652 0.864
SS
Insecurity 0.499 -0.204 -0.370 0.788
Optimism -0.247 0.643 0.842 -0.303 0.913
Perceived -0.157 0.635 0.862 -0.342 0.896 | 0.878
Ease of Use
Perceived -0.162 0.618 0.792 -0.281 0.890 0.875 | 0.910
Usefulness

Note: Values displayed in bold face denotethatthe squareroot of the average variance extracted
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Table 4.7

Loading and Cross Loading of Constructs to Assess Discriminant Validity

Items Percei Perceive o _ _ Gowern
So dEme ORI Pnosiv DR ey PeRL
ness \es

PU1 0.937 0.817 0.856 0.739 -0.187 -0.285 0.576

PU2 0.916 0.768 0.824 0.697 -0.209 -0.270 0.575

PU3 0.938 0.808 0.828 0.727 -0.152 -0.241 0.593

PU4 0.952 0.815 0.826 0.738 -0.170 -0.259 0.586

PU5 0.950 0.830 0.847 0.743 -0.148 -0.239 0.587

PUG 0.772 0.640 0.648 0.581 -0.057 -0.187 0.448

PU7 0.923 0.788 0.827 0.710 -0.153 -0.265 0.594

PUS 0.921 0.789 0.808 0.699 -0.136 -0.238 0.538

PU9 0.850 0.834 0.763 0.771 -0.039 -0.294 0.519

PU10 0.928 0.852 0.855 0.787 -0.202 -0.271 0.588

PEOUL 0.787 0.862 0.799 0.729 -0.124 -0.294 0.548

PEOU2 0.794 0.886 0.773 0.744 -0.136 -0.307 0.572

PEOUS3 0.843 0.903 0.821 0.742 -0.115 -0.244 0.587

PEOU4 0.778 0.921 0.782 0.807 -0.096 -0.320 0.579

PEOUS 0.839 0.927 0.852 0.797 -0.187 -0.313 0.631

PEOUG 0.843 0.880 0.881 0.763 -0.203 -0.244 0.578

PEOUY 0.644 0.825 0.640 0.710 -0.026 -0.327 0.458

PEOUS 0.635 0.832 0.672 0.732 -0.109 -0.367 0.473

PEOW9 0.743 0.878 0.842 0.779 -0.236 -0.288 0.590

PEOUL10 0.747 0.864 0.776 0.766 -0.122 -0.316 0.542

OP1 0.859 0.846 0.926 0.795 -0.240 -0.338 0.610

OP2 0.828 0.852 | 0.934 0.813 -0.200 -0.267 0.617

OP3 0.810 0849 | 0.921 0.797 -0.212 -0.300 0.612

OP4 0.815 0.825 0.920 0.762 -0.220 -0.276 0.585

OP5 0.817 0791 | 0.921 0.756 -0.260 -0.256 0.591

OP6 0.789 0.808 | 0.910 0.786 -0.298 -0.321 0.595

OP7 0.794 0.809 0.898 0.739 -0.267 -0.279 0.566

OP8 0.799 0.834 | 0.904 0.764 -0.195 -0.258 0.589

OP9 0.801 0.754 0.870 0.715 -0.175 -0.204 0.551

OP10 0.815 0.808 | 0.923 0.758 -0.187 -0.261 0.555

INN1 0.619 0.730 0.671 0.834 -0.117 -0.352 0.497

INN2 0.644 0.758 0.677 0.881 -0.127 -0.371 0.558

INN3 0.650 0.730 0.678 0.895 -0.116 -0.294 0.551

INN4 0.708 0.793 0.732 0.898 -0.150 -0.389 0.572

INN5 0.718 0.700 0.803 0.801 -0.274 -0.234 0.537

INNG 0.719 0.753 0.753 0.867 -0.173 -0.273 0.596

INN7 0.722 0.746 0.771 0.868 -0.234 -0.324 0.626
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Table 4.7 (Continued)

tems \Ijeedr :e: SeE?Seéw Optimi  Innovativ.  Discomfo Insecurit ﬁg\rﬁrh
i:su of Use sm eness rt y \|2IStIatI

DIS4 -0.112 -0.108  -0.171 -0.106 0.825 0.433 -0.170
DIS5 -0.164 -0.148  -0.266 -0.168 0.864 0.344 -0.269
DIS6 -0.059 -0.087  -0.110 -0.157 0.722 0.522 -0.086
DIS8 -0.155 -0.145  -0.207 -0.202 0.831 0.410 -0.260
INS1 -0.140 -0.205  -0.144 -0.226 0.408 0.786 -0.110
INS2 -0.223 -0.243  -0.217 -0.282 0.462 0.759 -0.200
INS3 -0.176 -0.257  -0.159 -0.299 0.267 0.798 -0.109
INS4 -0.216 -0.260  -0.233 -0.282 0.441 0.815 -0.141
INS5 -0.296 -0.310  -0.348 -0.323 0.479 0.742 -0.210
INS6 -0.229 -0.331  -0.258 -0.338 0.267 0.824 -0.165
INS7 -0.188 -0.267  -0.176 -0.295 0.310 0.832 -0.137
INS8 -0.279 -0.286  -0.306 -0.299 0.401 0.787 -0.196
INS9 -0.177 -0.206  -0.222 -0.230 0.515 0.742 -0.132
GIN1 0.578 0.535 0.611 0.593 -0.331 -0.242 0.759
GIN2 0.604 0.574 0.607 0.618 -0.282 -0.217 0.856
GIN3 0.568 0.546 0.581 0.572 -0.285 -0.177 0.853
GIN4 0.590 0.607 0.602 0.591 -0.231 -0.218 0.895
GIN5 0.594 0.607 0.587 0.601 -0.206 -0.207 0.895
GING 0.570 0.605 0.585 0.624 -0.221 -0.222 0.908
GIN7 0.555 0.583 0.553 0.570 -0.156 -0.172 0.888
GINS8 0.513 0.543 0.514 0.551 -0.154 -0.175 0.893
GIN9 0.516 0.565 0.518 0.575 -0.136 -0.140 0.883
GIN10 0.519 0.541 0.526 0.531 -0.144 -0.086 0.912
GIN11 0.498 0.533 0.515 0.531 -0.182 -0.142 0.907
GIN12 0.510 0.550 0.515 0.542 -0.210 -0.168 0.890
GIN13 0.499 0.517 0.571 0.516 -0.272 -0.130 0.871
GIN14 0.556 0.569 0.586 0.576 -0.223 -0.183 0.906
GIN15 0.515 0.588 0.552 0.610 -0.189 -0.216 0.919
GIN16 0.475 0.482 0.543 0.534 -0.313 -0.171 0.822
GIN17 0.528 0.550 0.588 0.596 -0.279 -0.138 0.921
GIN18 0.540 0.514 0.598 0.553 -0.361 -0.190 0.823

4.6 Assessment of Structural Model
After the measurement models were assessed and confirmed, the structural model
(inner model) was used to evaluate the study’s hypotheses. The researcher examined

the structural model according to the guidelines outlined in the methodology chapter.
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This thesis used the Smart PLS 3.0 software to validate the hypotheses in order to
evaluate the conceptual model. The path coefficient (B), the coefficient of
determination (R?), the effect size (f2) and predictive relevance (Q?), as well as
moderation analysis, are the primary criteria for evaluating the structural model (Hair,
et. al., 2012; Hair, et. al., 2014; Henseler, et. al.,2009). PLS-SEM analysis focuses on

explaining the variation and establishing the significance of path estimates.

Hair, et. al. (2014) proposed a five-step procedure for examining the structural model.

Step 1. Assess structural model for collinearity issues

Step 2: Assess the path coefficient (B)

Step 3: Assess the level of coefficient of determination (R?)
Step 4: Assess the effect size (f2)

Step 5: Assess of predictive relevance (Q?)

4.6.1 StepOne: Assessthe Structural Model for Collinearity Issues

It is important to address any lateral collinearity issue before evaluating a structural
model. This step ensures that no predictor-criterion collinearity issue exists. In order
to assess the structural model, each predictor (exogenous) and criterion (endogenous)

need to be assessed separately (Kock & Lynn, 2012).

The nature of the effects between exogenous and endogenous variables differs with
and without the moderation effect (Hair, et. al. 2014). Since the purpose is to evaluate
the significance of all exogenous and endogenous main effects, the analysis is
performed without the moderator first. After the main constructs have been evaluated,

the testing with the moderation effect will be investigated in a different model. Hence,
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this section will be executed in two models: one with the main effect model, and one
with the moderation effect model. The results of the collinearity statistics are shown

in Table 4.8.

Table 4.8
Collinearity Statistics (VIF)
Discomf Governme Innovative Insecurit Optimi Perceived Perceive

ort nt ness y sm Ease of d
Initiatives Use Usefulne
Ss
Discomfort 1.434 1.434
Government 1.919 1.919
Initiatives
Innovativene 4.059 4.059
SS
Insecurity 1.529 1.529
Optimism 3.700 3.700
Perceived
Ease of Use
Perceived
Usefulness

The assessment of variance inflation factor (VIF) value, which is the rule of thumb, is
less than 5.0 (VIF < 5.0) (Hair, et. al., 2017), suggesting that there were no collinearity
issues. As indicated in Table 4.8, the VIF value for all predictor constructs is less than

the threshold value of 5.0, indicating that there was no collinearity issue.

4.6.2 Step Two: Assess the Path Coefficient ()

In structural model analysis, this subsection assesses the directional relationships
between the variables. Importantly, the purpose here is to evaluate the significance of
a hypothesized relationship between the constructs. In the overall structural model,
there are seven (7) latent constructs: (i) optimism, (i) innovativeness, (iii) discomfort,
(iv) insecurity, (v) government initiatives, (vi) perceived usefulness, and (vii)

perceived ease of use. The direct link between IR4.0 readiness and IR4.0 adoption was

216



statistically tested to answer the first and second research questions and their related

hypotheses. To summarize, the hypothesis postulated were as follow:

H 1: There is a positive effect between IR4.0 readiness and IR4.0 adoption.

H1lal: There is a positive effect between optimism and perceived usefulness.

H1bl: There is a positive effect between optimism and perceived ease of use.

H1a2: There is a positive effect between innovativeness and perceived usefulness.
H1b2: There is a positive effect between innovativeness and perceived ease of use.
H1a3: There is a negative effect between discomfort and perceived usefulness.

H1b3: There is a negative effect between discomfort and perceived ease of use.
H1a4: There is a negative effect between insecurity and perceived usefulness.

H1b4: There is a negative effect between insecurity and perceived ease of use.

H2a: There is a positive effect between government initiatives and perceived
usefulness.

H2b: There is a positive effect between government initiatives and perceived ease of

use.

The researcher used the bootstrapping approach to analyze the hypotheses. The
researcher ran the structural model using the bootstrapping procedure with a number
of 500 bootstrap samples and 202 cases to measure the path coefficients significance,
as described by Hair, et. al. (2014), Hair, et. al. (2012), Hair, et. al. (2011), and
Henseler, et. al. (2009). All statistical tests were assessed at 5% significance level
using one-tailed t-tests. The results of the path coefficient assessment for each

hypothesized relationship are shown in Table 4.9.
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Table 4.9

Path Coefficient Assessment (N=202)

Hypothesis

Relationship Std Beta

Std
Error

t-value

Result

H1

H lal

H 1bl

H 1la2

H 1b2

H 1a3

H 1b3

H la4

H 1b4

H 2a

H 2b

IR4.0 Readiness -> 0.922
IR4.0 Adoption

Optimism -> 0.771
Perceived

Usefulness

Optimism -> 0.600
Perceived Ease of

Use

Innovativeness -> 0.104
Perceived

Usefulness

Innovativeness -> 0.307
Perceived Ease of

Use

Discomfort -> 0.073
Perceived

Usefulness

Discomfort -> 0.106
Perceived Ease of

Use

Insecurity -> -0.033
Perceived

Usefulness

Insecurity -> -0.085
Perceived Ease of

Use

Government 0.619
Initiatives ->

Perceived

Usefulness

Government 0.639
Initiatives ->

Perceived Ease of

Use

0.013

0.064

0.063

0.072

0.075

0.041

0.032

0.033

0.034

0.044

0.041

71.149**

12.020**

9.485**

1.372**

4.095**

2.114**

3.543**

1.177**

2.667**

14.137**

15.591**

Significant

Significant

Significant

Insignificant

Significant

Insignificant

Insignificant

Insignificant

Insignificant

Significant

Significant

Note: **Significant at 0.05 (1 tailed)
Results are significant with 1 tail where t value > 1.645 (p value < 0.05)

In the structural path model assessment, six hypotheses were greater than 1.645 at the

significance level (p<0.05, 1 tailed test). Therefore, the six hypotheses results were

significantly supported. The findings for each hypothesized relationship are detailed

further below.

218



The findings for the first hypothesized relationship showed a positive effect between
IR4.0 readiness and 1R4.0 adoption, thus, it was supported (H1). The path coefficient
value that associated IR4.0 readiness and IR4.0 adoption is statistically significant with
=0.922 and t=71.149 (p<0.05). The second hypothesized indicated a positive effect
between optimism and perceived usefulness, thus, Hlal was supported. The results
confirmed a significant positive effect with $=0.771 and t=12.020 (p<0.05). The third
hypothesized relationship between optimism and perceived ease of use was supported
(H1bl). The results indicated a significant positive effect between optimism and

perceived ease of use with f=0.600 and t=9.485 (p<0.05).

The fourth hypothesized positive relationship between innovativeness and perceived
usefulness was supported (H1b2). The results confirmed a significant positive effect
with f=0.307 and t=4.095 (p<0.05). The fifth hypothesized relationship between
government initiatives and perceived usefulness was supported (H2a). The results
indicated a significant positive effect between government initiatives and perceived
usefulness with p=0.619 and t=14.137 (p<0.05). The sixth hypothesized positive
relationship between government initiatives and perceived ease of use was supported
(H2b). The results confirmed a significant positive effect with p=0.639 and t=15.591

(p<0.05).

However, one hypotheses value (H1a2) was not greater than 1.645 at the significance
level (p<0.05, 1 tailed test). Atthe same time, four hypotheses (H1a3, H1b3, Hla4,
and H1b) which had negative effectwere indicated positive t-value. Therefore, the five

hypotheses results were insignificant and not supported.
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4.6.3 Step Three: Assess the Level of Coefficient of Dete rmination (R?)

The third step is to assess the level of R? of a model. Table 4.10 summarizes the
coefficients of endogenous variables in a model in this study. The objective of this
section was not to come up with a predictive model, but to examine the strength of all
exogenous constructs’ relationships with endogenous constructs. According to Hair,
et. al., (2011), and Henseler, Ringle and Sinkovics (2009) described the rule of thumb
for R2 values categories into substantial (0.75), moderate (0.50), or weak (0.25) levels
of predictive accuracy This analysis is to check if there were any significant effect

between the variables.

Table 4.10

The Determination of Coefficient (R?)
Latent Variable Variance Explained (R?)
Perceived Usefulness 80.6%
Perceived Ease of Use 85.3%

Source: Author

The PLS algorithm’s result reveals that an estimated model fits the IR4.0 survey data
very well. Table 4.10 illustrated the R2 value for both endogenous constructs of
perceived usefulness and perceived ease of use. The R? value of 0.806 for perceived
usefulness indicates the exogenous constructs, such as optimism, innovativeness,
discomfort, insecurity, and government initiatives, explain 80.6 percent of variance in
perceived usefulness. Similarly, the R? value of 0.853 for perceived ease of use
revealed that optimism, innovativeness, discomfort, insecurity, and government

initiatives, explain 85.3 percent of the variance in perceived ease of use.
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As a result, we may deduce that the strength of effect between optimism,
innovativeness, discomfort, insecurity, and government initiatives on perceived
usefulness is substantial (Hair, et. al., 2017). Similarly, we can postulate that the
strength of effect between optimism, innovativeness, discomfort, insecurity, and
government initiatives on perceived ease of use is quite substantial (Hair, et. al., 2017).
Since the R2 values were greater than 0.50 and 0.25 (0.806 and 0.853), it is considered
a parsimonious model. When a model reaches an expected degree of prediction, it is
considered parsimonious. The present model, as predicted, achieves the acceptable

degree of prediction.

4.6.4 StepFour: Assess the Effect Size (2)

The fourth step is to assessthe effect size. The assessment of the first R? calculated
from the original model of the research framework and the second R? value calculated
from the same model by removing a selected exogenous from the model. Table 4.11

illustrated the f2 result for the model.

Table4.11
Effect Sizes of Latent Variables on Cohen (1988) Recommendation
Exogenous Endogenous Rz included R2excluded 2 Effect
Variable Variable Size
Optimism Perceived 0.806 0.647 0.82 Large
Usefulness
Innovativeness  Perceived 0.806 0.803 0.02 Small
Usefulness
Discomfort Perceived 0.806 0.801 0.03 Small
Usefulness
Insecurity Perceived 0.806 0.805 0.01 Small
Usefulness
Government Perceived 0.806 0.803 0.02 Small
Initiatives Usefulness
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Table 4.11 (Continued)

Exogenous Endogenous Rz included R?excluded 2 Effect

Variable Variable Size

Optimism Perceived Ease 0.853 0.757 0.65 Large
of Use

Innovativeness  Perceived Ease 0.853 0.831 0.15 Medium
of Use

Discomfort Perceived Ease 0.853 0.845 0.05 Small
of Use

Insecurity Perceived Ease 0.853 0.848 0.03 Small
of Use

Government Perceived Ease 0.853 0.851 0.01 Small

Initiatives of Use

According to Cohen (1988), statistically these results indicate that two (2) have a large
strength of 2, one (1) has a medium strength of f2, and seven (7) have a small strength
of f2. These results reveal that optimism has a large effect size on perceived usefulness
and perceived ease of use. This variable is important for understanding the endogenous
constructs. The exclusion of the exogenous variable from the model will result in a
drastic change in the amount of R? of perceived usefulness and perceived ease of use.
Despite the 2 importance is highlighted, Chin, et. al. (2003) recommended that the
smallest strength of 2 not be ignored since it can also affect the endogenous construct

in its own way.

4.6.5 StepFive: Assess of Predictive Relevance (Q?)
The fifth step is to assess the predictive relevance. The study used the blindfolding
technique with an omission distance of 7 to test the model's predictive relevance. Table

4.12 depicts the results of the predictive relevance for current study.

222



Table 4.12
Predictive Relevance (Q?) (N=202)

Exogenous Endogenous Qzincluded  QZexcluded Predictive

Variable Variable Relevance

Optimism Perceived 0.662 0.530 0.39
Usefulness

Innovativeness Perceived 0.662 0.660 0.01
Usefulness

Discomfort Perceived 0.662 0.658 0.01
Usefulness

Insecurity Perceived 0.662 0.661 0.00
Usefulness

Government Perceived 0.662 0.660 0.01

Initiatives Usefulness

Optimism Perceived Ease of 0.651 0.579 0.21
Use

Innovativeness Perceived Ease of 0.651 0.633 0.05
Use

Discomfort Perceived Ease of 0.651 0.644 0.02
Use

Insecurity Perceived Ease of 0.651 0.647 0.01
Use

Government Perceived Ease of 0.651 0.650 0.00

Initiatives Use

The Q2 value of 0.651 for perceived ease of use, which is larger than zero (0), is
indicated that optimism, innovativeness, discomfort, insecurity, and government
initiatives are capable of predicting perceived ease of use, as depicted in Table 4.12.
Similarly, the Q2 value of 0.662 for perceived usefulness, which is larger than zero (0),
proposed that optimism, innovativeness, discomfort, insecurity, and government

initiatives are capable of predicting perceived usefulness.

4.7  Assessment of Moderating Effect of Government Initiatives
A moderator is known as a contingent variable that assists in altering the relationship
between two constructs, exogenous and endogenous constructs. According to Baron

and Kenny (1986), moderator is defined as,
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“a qualitative or quantitative variable that influences the direction and/ or
strength of a relationship between an independent or predictor and a dependent
or criterion variable. Moderator variables are typically introduced when there
IS an unexpectedly weak or inconsistent relationship between a predictor and a

criterion variable (p. 1178)”

In this study, a government initiatives variable was proposed as a moderator on all
hypothesized relationships. The analysis of moderating effect of government
initiatives has been examined using bootstrapping procedure with 500 resample at 5
percent level of significance using one tailed t-test. One hypothesis was established to
analyze the moderating effect of government initiatives. The following were the

hypothesis:

H3al: Government initiatives moderate the relationship between optimism and
perceived usefulness.
H3bl: Government initiatives moderate the relationship between optimism and
perceived ease of use.
H3a2: Government initiatives moderate the relationship between innovativeness and
perceived usefulness.
H3b2: Government initiatives moderate the relationship between innovativeness and
perceived ease of use.
H3a3: Government initiatives moderate the relationship between discomfort and
perceived usefulness.
H3b3: Government initiatives moderate the relationship between discomfort and

perceived ease of use.
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H3a4: Government initiatives moderate the relationship between insecurity and
perceived usefulness.
H3b4: Government initiatives moderate the relationship between insecurity and

perceived ease of use.

In order to assess the moderating effect of this study, the researcher employed a
product indicator approach using PLS-SEM. To employ the product indicator
approach in finding out the moderating effect of government initiatives on the
relationship  between IR4.0 readiness (optimism, innovativeness, discomfort,
insecurity) and IR4.0 adoption (perceived usefulness, perceived ease of use), an
interaction effectmodel needs to be developed. This model incorporated the moderator
in between the exogenous construct and examined its effect on the endogenous
construct. Figure 4.10 illustrated the assessment of the moderating effect of
government initiatives in the structural model. Meanwhile Table 4.13 depicts the

results of the moderating effect assessment.
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Figure 4.10: Assessing the Moderating Effect of Government Initiatives on the Relationship between IR4.0 Readiness (Optimism, Innovativeness,

Discomfort, Insecurity) and IR4.0 Adoption (Perceived Usefulness, Perceived Ease of Use)
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Table 4.13

Results of Moderating Effect of Government Initiatives

Hypothesis Relationship Std Beta Std Error t-value P-Value Result

H3al Optimism*Government Initiatives > -0.132 0.069 1.993 0.023 Significant
Perceived Usefulness
Optimism*Government Initiatives > i Significant

H3b1 Perceived Ease of Use 0.112 0.059 2.248 0.013
Innovativeness*Government Initiatives > Insignificant

H3a2 Perceived Usefulness 0.024 0.074 0.516 0.303

H3b2 Innov_atlveness Government Initiatives > 0.076 0.072 1.384 0.083 Insignificant
Perceived Ease of Use

H3a3 Discomfort*Government Initiatives > -0.067 0.049 1703 0.045 Significant
Perceived Usefulness
Discomfort*Government Initiatives > Insignificant

H3b3 Perceibetl B & ol -0.020 0.034 0.455 0.325

H3a4 InseCl_mty Government Initiatives > 0032 0.048 0.892 0.186 Insignificant
Perceived Usefulness

Haba Insecurity*Government Initiatives > 0.069 0.034 2084 0.019 Significant

Perceived Ease of Use
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Table 4.13 shows the moderating effect of government initiatives in the relationship
between IR4.0 readiness (optimism, innovativeness, discomfort, insecurity) and IR4.0
adoption (perceived usefulness, perceived ease of use). The interaction effect of
government initiatives with optimism and perceived usefulness (p=-0.132, t=1.993),
optimism and perceived ease of use (B=-0.112, t= 2.248), discomfort and perceived
usefulness (p=-0.067, t= 1.703), and insecurity and perceived ease of use (= 0.069,
t= 2.084) showed the t values greater than the minimum cut-off value of 1.645 and
statistically significant at 5 percent level of significance. Therefore, hypotheses of

H3al, H3bl, H3a3 and H3b4 are statistically significant.

However, the interaction effect of government initiatives with innovativeness and
perceived usefulness (B= 0.024, t= 0.516), innovativeness and perceived ease of use
(B=0.076, t=1.384), discomfort and perceived ease of use (f=-0.020, t= 0.455), and
insecurity and perceived usefulness (B=0.032, t=0.892) showed the t values are below
the minimum cut-off value of 1.645. Therefore, hypotheses of H3a2, H3b2, H3b3, and

H3a4 are not statistically significant.

4.7.1 Determining the Strength of the Moderating Effects

To ascertain the strength of the moderating effect of government initiatives on the
relationship between IR4.0 Readiness (optimism, innovativeness, discomfort,
insecurity) and IR4.0 Adoption (perceived usefulness, perceived ease of use), Cohen’s
(1988) effect sizes were computed. The following formula, as depicted in Figure 4.7
can be used to determining the strength of the moderating effect (Cohen, 1988;

Henseler & Fassott, 2010).
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Effect Size, f*

_ R?(model with moderator) — R? (model without moderator)

1 — R?(model with moderator)

Figure 4.7: Cohen (1988) Formula

Likewise, in order to compute, it is suggested that the R2 of the moderating model to
be compared to the R of the main model. The overall effect size, f2, for the interaction
will be computed using the formula provided. According to the rule of thumb, the
moderating effect size (2) values of 0.02, 0.15 and 0.35 can be considered as weak,
moderate, and strong respectively (Cohen, 1988; Henseler & Fassott, 2010). Table
4.14 depicts the strength of the moderating effect size following Cohen’s (1988) and
Henseler and Fassott’s (2010) rule of thumb. The results show that the effect size for
perceived usefulness and perceived ease of use were both 0.06, suggesting that
moderating effects were weak. However, according to Chin, et. al. (2003), suggested
that even low effect size does not mean the moderating effect was insignificant. Under
the most extreme extent of moderating conditions, even small moderating effects can

be significant.

Table 4.14
Strengthofthe Moderating Effect Size Following Cohen’s (1988) and Henseler and Fassott’s (2010)
Rule of Thumb

Endogenous R-squared f-squared Effect Size
Latent

Variable Included Excluded

Perceived 0.817 0.806 0.06 Weak
Usefulness

Perceived 0.861 0.853 0.06 Weak
Ease of Use
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4.8  Summary of Hypotheses Findings

This section summarizes the findings of the hypotheses despite the fact that all of the
results consisting the direct and moderating effect were shown in the prior section.
PLS-SEM was employed to analyze the data, and the summary of results of path

analysis on the hypothesized relationships were displayed in Table 4.15.

Table 4.15
Summary of Hypotheses Assessment

Hypotheses Statements Findings

H1 There is a positive effect between IR4.0 Significant
readiness and IR4.0 adoption.

Hlal There is a positive effect between optimism  Significant
and perceived usefulness.

H1b1 There is a positive effect between optimism  Significant
and perceived ease of use.

H1la2 There is a positive effect between Insignificant
innovativeness and perceived usefulness.

H1b2 There is a positive effect between Significant
innovativeness and perceived ease of use.

H1a3 There is a negative effect between Insignificant
discomfort and perceived usefulness.

H1b3 There is a negative effect between Insignificant
discomfort and perceived ease of use.

Hla4 There is a negative effect between insecurity Insignificant
and perceived usefulness.

H1b4 There is a negative effect between insecurity Insignificant
and perceived ease of use.

H2a There is a positive effect between Significant
government initiatives  and  perceived
usefulness.

H2b There is a positive effect between Significant
government initiatives and perceived ease of
use.

H3al Government  initiatives ~ moderate  the Significant

relationship ~ between  optimism  and
perceived usefulness.
H3bl Government initiatives  moderate  the Significant
relationship between  optimism and
perceived ease of use.
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Table 4.15 (Continued)

Hypotheses Statements Findings
H3a2 Government  initiatives  moderate  the Insignificant
relationship  between innovativeness and

perceived usefulness.

H3b2 Government  initiatives ~ moderate  the Insignificant
relationship  between innovativeness and
perceived ease of use.

H3a3 Government  initiatives  moderate  the Significant
relationship  between discomfort  and
perceived usefulness.

H3b3 Government  initiatives  moderate  the Insignificant
relationship  between discomfort and
perceived ease of use.

H3a4 Government initiatives  moderate  the Insignificant
relationship  between insecurity  and
perceived usefulness.

H3b4 Government initiatives  moderate  the Significant
relationship  between insecurity  and
perceived ease of use.

4.9  Summary of Quantitative Results

This chapter was developed to empirically achieve research objectives, and the results
uphold to answer research questions. This chapter presented the findings of the study,
including the preparing the data for analysis such as dealing with the results of the
response rate, data screening, missing value analysis, normality testand delves further

into the profile of respondents and companies.

Likewise, it also reported the results of the measurement model, namely the indicator
reliability, internal consistency reliability, convergent validity, and discriminant
validity. The results met all of the requirements, thus structural model analysis was

carried out.
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The results of the structural model were also reported including the path coefficient
(B), the coefficient of determination (R2), the effect size (f2), and the predictive
relevance (Q2). The collinearity assessment revealed that none of the constructs had
collinearity issues. To be more explicit, the path coefficients show a significant effect
between hypothesis (1, 1al, 1bl, 1b2, 2a and 2b), whilst an insignificant effect exists

between hypothesis (1a2, 1a3, 1b3, 1b4 and 1a4).

The assessment of the coefficient of determination (R2) indicated that the exogenous
variables could explain more than 80 percent of the variances in the endogenous
variable. Simultaneously, the results of effect sizes (2) on the endogenous variable
indicated that two (2) have a large strength, one (1) has a medium strength, and seven
(7) have a small strength. The assessment of predictive relevance, Q?, which is more
than zero, indicated that the exogenous variables were more predictive relevance than

the endogenous variables.

Finally, the moderating effect of on the relationship between independent and
dependent variables are also discussed. This study reported that H3al, H3bl, H3a3
and H3b4 are statistically significant, meanwhile, H3a2, H3b2, H3b3, and H3a4 are
not statistically significant. The findings, the limitations, future research directions,

and conclusion of the whole research were all discussed in Chapter Five.
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CHAPTER FIVE

DISCUSSION AND CONCLUSION

5.0 Introduction

The last chapter of this thesis discusses the study's findings by proposing possible
explanations and grounds for the significant and insignificant effect provided by the
research framework, followed by theoretical and practical contributions of the thesis.
Next, the chapter discusses the study's limitations and recommendations for further
research. Finally, a summary of the entire study was provided through the conclusion

of the chapter.

5.1  Recapitulation of the Study

This study focuses on the effect between IR4.0 readiness (optimism, innovativeness,
discomfort, insecurity), government initiatives and IR4.0 adoption (perceived
usefulness, perceived ease of use), from the perspective of Technology Acceptance

Model (TAM) Theory and Technology Readiness Index (TRI) Model.

The present study answered three main research questions, ‘Does the IR4.0 readiness
(optimism, innovativeness, discomfort, insecurity) have an effect on the IR4.0
adoption (perceived usefulness, perceived ease of use)?’, ‘Does the government
initiatives have an effect on the IR4.0 adoption (perceived usefulness, perceived ease
of use)?’, and ‘Does the government initiatives moderate the relationship between
IR4.0 readiness (optimism, innovativeness, discomfort, insecurity) and IR4.0 adoption

(perceived usefulness, perceived ease of use)?’.
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Based on these three research questions, nineteen (19) hypotheses were developed.
Eleven hypotheses were developed to investigate the direct effect between constructs
namely IR4.0 readiness and IR4.0 adoption (H1), optimism and perceived usefulness
(H1al), optimism and perceived ease of use (H1bl), innovativeness and perceived
usefulness (H1a2), innovativeness and perceived ease of use (H1b2), discomfort and
perceived usefulness (H1a3), discomfort and perceived ease of use (H1b3), insecurity
and perceived usefulness (HZ1a4), insecurity and perceived ease of use (H1b4),
government initiatives and perceived usefulness (H2a), and government initiatives and
perceived ease of use (H2b). The remaining eight (8) hypotheses were developed to
investigate moderating effect of government initiatives between optimism and
perceived usefulness (H3al), optimism and perceived ease of use (H3bl),
innovativeness and perceived usefulness (H3a2), innovativeness and perceived ease
of use (H3b2), discomfort and perceived usefulness (H3a3), discomfort and perceived
ease of use (H3b3), insecurity and perceived usefulness (H3a4), and, insecurity and
perceived ease of use (H3b4). In the preceding chapter, the hypothesis’ findings were

discussed.

5.2 Discussion ofthe Results

The subsections that follow provide the results of the analysis performed in Chapter
Four. Several important conclusions may be derived based on the analysis that was
retrieved from Chapter Four. According to the empirically tested results, both direct
and indirect relationships are discussed according to the research questions. Table 5.1
summarizes the research questions, research objectives, research hypotheses, and the

results of this study.
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Table5.1

Summary of Research Questions, Objectives, Hypotheses, and Findings

Research Questions Research Objectives Research Hypotheses Findings
Does the IR4.0 readiness (optimism, To investigate the effect of There is a positive effect between IR4.0 readinessand ~ Significant
innovativeness, discomfort, IR4.0 readiness (optimism, [R4.0 adoption. (Supported)
insecurity) have an effect on the innovativeness, discomfort, There is a positive effect between optimism and Significant
IR4.0 adoption (perceived insecurity) on the IR4.0 perceived usefulness. (Supported)
usefulness, perceived ease of use) adoption (perceived There is a positive effect between optimism and Significant
among E&E SMEs in Malaysia? usefulness, perceived ease of perceived ease of use. (Supported)
use) among E&E SMEs in  There s a positive effect between innovativeness and  Insignificant
Malaysia. perceived usefulness. (Not Supported)
There is a positive effect between innovativeness and  Significant
_perceived ease of use. (Supported)
There is a negative effect between discomfort and Insignificant
perceived usefulness. (Not Supported)
There is a negative effect between discomfort and Insignificant
perceived ease of use. (Not Supported)
There is a negative effect between insecurity and Insignificant
perceived usefulness. (Not Supported)
There is a negative effect between insecurity and Insignificant
perceived ease of use. (Not Supported)
Does the government initiatives To investigate the effect of There is a positive effect between government Significant
have an effect on the IR4.0 adoption government initiatives on the initiatives and perceived usefulness. (Supported)
(perceived usefulness, perceived [R4.0 adoption (perceived There is a positive effect between government Significant
ease of use) among E&E SMEs in usefulness, perceived ease of initiatives and perceived ease of use. (Supported)

Malaysia?

use) among E&E SMEs in
Malaysia.
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Table 5.1 (Continued)

Research Questions Research Objectives Research Hypotheses Findings
Does the government initiatives To investigate the moderation Government initiatives moderate the relationship Significant
moderate the relationship between effect of government between optimism and perceived usefulness. (Supported)
IR4.0 readiness (optimism, initiatives on the relationship  Government initiatives moderate the relationship Significant
innovativeness, discomfort, between IR4.0 readiness between optimism and perceived ease of use. (Supported)
insecurity) and IR4.0 adoption (optimism, innovativeness, Government initiatives moderate the relationship Insignificant
(perceived usefulness, perceived discomfort, insecurity) and between innovativeness and perceived usefulness. (Not Supported)
ease of use) among E&E SMEs in  IR4.0 adoption (perceived ~Government initiatives moderate the relationship Insignificant
Malaysia? usefulness, perceived ease of between innovativeness and perceived ease of use.  (Not Supported)
use) among E&E SMEs in  Government initiatives moderate the relationship Significant
Malaysia. between discomfort and perceived usefulness. (Supported)
Government initiatives moderate the relationship Insignificant
between discomfort and perceived ease of use. (Not Supported)
Government initiatives moderate the relationship Insignificant
between insecurity and perceived usefulness. (Not Supported)
Government initiatives moderate the relationship Significant
between insecurity and perceived ease of use. (Supported)
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5.2.1 Does IR4.0 Readiness Effect IR4.0 Adoption?

The study proposed a positive effect between IR4.0 readiness and IR4.0 adoption (H1)
relying on the first research question. According to the findings of the PLS analysis,
there is a significant positive correlation between IR4.0 readiness and IR4.0 adoption
sharing, with $=0.922, and t=71.149 (p<0.05, 1 tailed test), thus, H1 was supported.
The findings revealed that the more the people are IR4.0 readiness, the greater the

chance of IR4.0 adoption in E&E SMEs.

The significant effect between IR4.0 readiness and IR4.0 adoption in the findings of
this study is strongly supported by literature within this field (Noor, et. al., 2021; Patel
& Patel, 2016; Hamidi, et. al., 2018; Alaloul, et. al., 2018; Fernandez-Macias, 2018;
Peruffo, et. al., 2017). The findings of significant effect between IR4.0 readiness and
IR4.0 adoption indicated that the effect is exist and found to be consistent with the
technology acceptance study literature as well as in various contexts by previous

researchers.

To begin with, the outcome of this study suggests that since the world is changing over
the course of technological advancements especially with 1R4.0, prompting the IR4.0
readiness is necessary in order to significantly improve the adoption of IR4.0. This
implies that the SME E&Es continue to be the focus on the IR4.0 readiness, and they
do realize that the significant importance of IR4.0 adoption to the productivity,
competitive position, sales, and profitability. This is an indication that IR4.0 readiness
should be regarded a strategic component of an organization. Furthermore, 1R4.0

related knowledge and skills are vital to modern living in the twenty-first century,
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where, in future, people appear to rely on the availability of the IR4.0 related advanced
technologies to coordinate their everyday demands. Therefore, it could be postulated
that more employees are recognize and ready towards I1R4.0, the more likely they are
demonstrating high commitment in the IR4.0 adoption processes to enhance their

business processes and operations, as well as to provide better products.

5.2.1.1Optimism and Perceived Usefulness

The study proposed a positive effect between optimism and perceived usefulness
(H1al) relying on the first research question. According to the findings of the PLS
analysis, there is a significant positive correlation between optimism and perceived
usefulness sharing, with 3=0.771, and t=12.020 (p<0.05, 1 tailed test), thus, H1lal was
supported. The findings revealed that the higher the optimistic employees, the higher
the employees perceiving the IR4.0 related advanced technologies as useful and will

help them to enhance their job activities.

The significant effect between optimism and perceived usefulness in the findings of
this study is strongly supported and found to be as significant predictor of perceived
usefulness, which is supported by previous findings (Godoe, et. al., 2012; Walczuch,
et. al., 2007; Endogmus and Esen, 2011; Acheampong, et. al., 2017; Chen, et. al.,
2009; Koivisto, et. al., 2016; Adiyarta, et. al., 2018; Kuo, et. al., 2013; Purba, 2015;
Hallikainen & Laukkanen, 2016; Saragih, et. al., 2020; Setijadi, et. al., 2019; Panday
& Rachmat, 2019). In addition, the optimists’ confidence and desire to lead inspires
them to work hard to achieve their objectives and capable to be flexible in the face of

setbacks or failures. Therefore, it could be postulated that the more employees are
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optimist, the more they are willing to view highly on IR4.0 related advanced

technologies as useful and resourceful.

5.2.1.20ptimism and Perceived Ease of Use

The study proposed a positive effect between optimism and perceived ease of use
(H1bl) relying on the first research question. According to the findings of the PLS
analysis, there is a significant positive correlation between optimism and perceived
ease of use sharing, with $=0.600, and t=9.485 (p<0.05, 1 tailed test), thus, H1b1 was
supported. The findings revealed that the highly optimistic manager, the highly
perceive ease of use is generated with the IR4.0 related technologies. The significant
positive effectis indicated optimist employees are perceiving 1R4.0 related advanced
technologies are easier to use and, with little physical and mental effort, they are able
to understand the features and incorporated into their work to enhance their job

activities.

The significant effect between optimism and perceived ease of use in the findings of
this study is strongly supported and found to be as significant predictor of perceived
ease of use, which is supported by previous findings such as Godoe, et. al. (2012),
Walczuch, et. al. (2007), Lin, et. al. (2007), Erdogmus and Esen (2011), Acheampong,
et. al. (2017), Chen, et. al, (2009), Kolvisto, et. al. (2016), Adiyarta, et. al. (2018),
Kuo, et. al. (2013), Ali, et. al. (2015), Lundberg (2017), Panday (2018), Setijadi, et.
al. (2019), Nugroho, et. al. (2017), Panday and Rachmat (2019) and Shin and Lee

(2014).
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In addition, the optimists’ employees are able to offer support and able to draw on
others’ help to cope with the technology as they belief the IR4.0 related advanced
technology itself is rewarding and they are able to overcome the obstacles. They
engaged in more proactive strategies like active coping, planning, positive
reinterpretation in which the IR4.0 related advanced technologies easier to use in their

job activities with little physical and mental effort.

5.2.1.3Innovativeness and Perceived Usefulness

The study proposed a positive effect between innovativeness and perceived usefulness
(H1a2) relying on the first research question. According to the findings of the PLS
analysis, there is a positive correlation, however, the correlation was not significant
between innovativeness and perceived usefulness sharing, with $=0.104, and t=1.372
(p<0.05, 1 tailed test), thus, H1a2 was rejected. This study found that innovativeness
did not have a significant effect on perceived usefulness which wasin contrast to the
findings of past literature (Lin, et. al., 2007; Erdogmus and Esen, 2011; Acheampong,
et. al., 2017; Adiyarta, et. al., 2018; Ali, et. al., 2015; Purba, 2015; Panday, 2018;

Saragih, et. al., 2020; Setijadi, et. al., 2019; Nugroho, et. al., 2017).

The current study’s result is supported the finding by Buyle, et. al. (2018) which
concluded a positive effect but does not have a significant impact on perceived
usefulness. Therefore, the hypothesis between innovativeness and perceived
usefulness was not supported. As such, the findings revealed that the highly innovative
manager is not likely perceived the IR4.0 related advanced technologies as useful in

enhancing their job activities.
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In general, innovativeness is referring to the person who remarkably embraces, interact
with new technology and not shy away to gain an in-depth understanding especially
technology related. They are to be technology pioneer and thought leader that
contribute to skill that spark business growth and sustainability. However, the
relationship with perceived usefulness was rejected due to the reason that their
outcomes are based on the structure, design, and functioning of the current technology
for their respective responsibilities. An inventive employee’s contentment and
acceptability of the technology is determined by whether it is beneficial, fits their work
demands, and importantly believe it should be used. Innovative individuals are more
judgmental of technology because they are knowledgeable of the most recent advances
and potential, and they want all technology to meet the highest standards. Having to
say that, due to their high expectations for new technological progress, inventive

people would quickly abandon a technology.

5.2.1.4Innovativeness and Perceived Ease ofUse

The study proposed a positive effect between innovativeness and perceived ease of use
(H1b2) relying on the first research question. According to the findings of the PLS
analysis, there is a significant positive correlation between innovativeness and
perceived ease of use sharing, with $=0.307, and t=4.095 (p<0.05, 1 tailed test), thus,
H1b2 was supported. The findings revealed that the higher innovative manager, the
higher perceiving the IR4.0 related advanced technologies as easier to use in their job

activities.

The significant effectbetween innovativeness and perceived ease of use in the findings

of this study is strongly supported and found to be as significant predictor of perceived
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ease of use, which is supported by previous findings Godoe, et. al. (2012), Walczuch,
et. al. (2007), Lin, et. al. (2007), Erdogmus and Esen (2011), Acheampong, et. al.
(2017), Adiyarta, et. al. (2018), Kuo, et. al. (2013), Ali, et. al. (2015), Panday (2018),
Setijadi, et.al. (2019), Nugroho, et. al. (2017), Panday and Rachmat (2019), and Shin

and Lee (2014).

The findings have shown a favorable relationship between innovativeness and
perceived ease of use, as predicted. The importance of user involvement in facilitating
innovative people's acceptance of technology was much more fascinating, since it is
encouraging to see individuals sharing their ideas about technology. This finding
suggests that inventive people find it simpler to work with IR4.0 related advanced
technologies. Therefore, it could be postulated that the more employees are innovative,
the more they are willing to view highly on IR4.0 related advanced technologies as
easy to use, able to think and act independently. Furthermore, the path analysis
indicates that the innovative mind would recognize and aggressively pursue
opportunities in technological prospects, implying that E&E SMEs will be more
engaged with 1R4.0 related technologies in order to capitalize on potentially massive
opportunities. To put it another way, when a manager is innovative, he or she is more

likely to perceive that IR4.0 related technology is easier to use in their job activities.

5.2.1.5Discomfort and Perceived Usefulness

The study proposed a negative effect between discomfort and perceived usefulness
(H1a3) relying on the first research question. According to the findings of the PLS
analysis, there is a positive correlation between discomfort and perceived usefulness

sharing, with $=0.073, and t=2.114 (p<0.05, 1 tailed test), thus, H1a3 was rejected.
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This study found that discomfort is associated with positive and significant. The
current study’s result is supported the findings by Lin, et. al. (2007), Purba (2015),
Buyle, et. al. (2018), and Panday (2018) which concluded a positive and significant
effect on perceived usefulness. The current study’s finding was in contrast to the

findings of past literature by Acheampong, et. al. (2017).

In general, discomfort represent people’s fears about new technology. The fear,
anxiety, and uncomfortable feeling with new technology may deter them from
adopting it. Since the findings of the discomfort and perceived usefulness was in
positive and significant, the hypothesis between discomfort and perceived usefulness
was not supported. This suggests that, despite their discomfort, people are certain that
the usage of technology will be beneficial. Therefore, the more discomfort there is, the

more confident that technology will be truly beneficial and favorable.

5.2.1.6Discomfort and Perceived Ease of Use

The study proposed a negative effect between discomfort and perceived ease of use
(H1b3) relying on the first research question. According to the findings of the PLS
analysis, there is a positive correlation between discomfort and perceived ease of use

sharing, with $=0.106, and t=3.543 (p<0.05, 1 tailed test), thus, H1b3 was rejected.

This study found that discomfort is associated with positive and significant result. The
current study’s result is supported the finding by Lin, et. al. (2007) and Panday (2018)
which concluded a positive and significant effect on perceived ease of use. The current

study’s finding was in contrast to the findings of past literature by Walczuch, et. al.

(2007), Acheampong, et. al. (2017) and Kuo, et. al. (2013).
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Since the findings of the discomfort and perceived ease of use was in positive and
significant, the hypothesis between discomfort and perceived ease of use was not
supported. This suggests that, even when they are uncomfortable with technology, they
have a high level of trust in its use. The more uncomfortable it becomes, the more

persuaded it becomes that the technology is simple to use.

5.2.1.7Insecurity and Perceived Usefulness

The study proposed a negative effect between insecurity and perceived usefulness
(H1a4) relying on the first research question. According to the findings of the PLS
analysis, there is a positive correlation between insecurity and perceived usefulness
sharing, with f=-0.033, and t=1.177 (p<0.05, 1 tailed test), thus, H1a4 was rejected.
This study found that insecurity and perceived usefulness is associated with positive

and significant result.

The current study’s result is supported the finding by Lin, et. al. (2007) and Setijadi,
et. al. (2019) which concluded a positive and significant effect on perceived
usefulness. The current study’s finding was in contrast to the findings of past literature
by Adiyarta, et. al. (2018) and Panday (2018) where the both studies revealed a

negative and significant relationship.

Since the findings of the insecurity and perceived usefulness was in positive and
significant, the hypothesis between insecurity and perceived usefulness was not
supported. This suggests that, even when they are insecure with technology, they have

a high degree of confidence in its use. Therefore, it could be postulated that the more
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insecure it becomes, the more certain it is that IR4.0 related advanced technology has

to be used.

5.2.1.8Insecurity and Perceived Ease of Use

The study proposed a negative effect between insecurity and perceived ease of use
(H1b4) relying on the first research question. According to the findings of the PLS
analysis, there is a positive correlation between insecurity and perceived ease of use
sharing, with p=-0.085, and t=2.667 (p<0.05, 1 tailed test), thus, H1b4 was rejected.
This study found that insecurity and perceived ease of use is associated with positive

and significant result.

The current study’s result is supported the finding Lin, et. al. (2007), Koivisto, et. al.
(2016), Purba (2015), Lundberg (2017), Panday (2018), Setijadi, et. al. (2019) and
Shin and Lee (2014) which concluded a positive and significantly effect to perceived
ease of use. However, the current study’s finding was in contrast to the findings of past
literature by Adiyarta, et. al. (2018) and Panday and Rachmat (2019) where the both
studies revealed a negative and significant relationship between insecurity and

perceived ease of use.

Since the findings of the insecurity and perceived ease of use was in positive and
significant, the hypothesis between insecurity and perceived ease of use was not
supported. This indicates that the more insecure individuals are about utilizing
technology, the more enthusiastic they are about using it. Therefore, it could be
postulated that the more insecure the people are, the more assured they are that

utilizing IR4.0 related advanced technology would be simple.
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5.2.2 Does Government Initiatives Effect Perceived Usefulness and Perceived
Ease ofUse?

The study proposed a positive effect between government initiatives and perceived
usefulness (H2a) relying on the second research question. According to the findings
of the PLS analysis, there is a significant positive correlation between government
initiatives and perceived usefulness sharing, with =0.619, and t=14.137 (p<0.05, 1
tailed test), thus, H2a was supported. The findings of significant effect between
government initiatives and perceived usefulness indicated that the effect is exist and
found to be consistent with the technology acceptance study literature as well as in
various contexts by previous researchers such as Tornatzky and Klein (1982), Tan and
Teo (2000), Jaruwachirathanakul and Fink (2005), and Ali, Miao and Tran (2018).
This implies that the more committed the government is in supporting government
initiatives, the more driven people are in seeing IR4.0 related advanced technologies

as useful and valuable in helping them improve their job performance.

Similarly, the study proposed a positive effect between government initiatives and
perceived ease of use (H2b) relying on the researchquestion. According to the findings
of the PLS analysis, there is a significant positive correlation between government
initiatives and perceived ease of use sharing, with $=0.639, and t=15.591 (p<0.05, 1
tailed test), thus, H2b was supported. The findings of significant effect between
government initiatives and perceived ease of use indicated that the effectis exist and
found to be consistent with the technology acceptance study literature as well as in
various contexts by previous researchers suchas Tornatzky and Klein (1982), Chong,

et. al. (2010), Tan and Teo (2000), Jaruwachirathanakul and Fink (2005), and Ali,
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Miao and Tran (2018). This implies that the more committed the government is in
supporting government initiatives, the more driven people are in seeing IR4.0 related
advanced technologies as easier to use and valuable in helping them improve their job

performance.

5.2.3 Does Government Initiatives Moderate the Relationship between
IR4.0 Readiness (Optimism, Innovativeness, Discomfort, Insecurity) and
IR4.0 Adoption (Perceived Usefulness, Perceived Ease of Use)?
The third research question was to investigate whether government initiatives acted as
moderator to the relationship between IR4.0 readiness (optimism, innovativeness,
discomfort, insecurity) and IR4.0 adoption (perceived usefulness, perceived ease of
use). Four sets of hypotheses (H3al, H3bl, H3a2, H3b2, H3a3, H3b3, H3a4, and
H3b4) were developed to assess the moderation effects of government initiatives on
the relationships of IR4.0 readiness (optimism, innovativeness, discomfort, insecurity)

and IR4.0 adoption (perceived usefulness, perceived ease of use).

5.2.3.1Moderating Effect of Gove rnment Initiatives on the Relationship
between Optimism and Perceived Usefulness and Perceived Ease of Use
To answer this research question, hypothesis H3al and H3bl were formulated and
tested using the PLSanalysis. H3al hypothesized that government initiatives moderate
the relationship between optimism and perceived usefulness. Similarly, H3bl
hypothesized that government initiatives moderate the relationship between optimism

and perceived ease of use.
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According to the findings of the PLS analysis, there is a significant positive moderating
effect of government initiatives on the relationship between optimism and perceived
usefulness sharing, with f=-0.132, and t=1.993 (p<0.05, 1 tailed test), thus, H3al was
supported. At the same time, there is a significant positive moderating effect of
government initiatives on the relationship between optimism and perceived ease of use
sharing, with p=-0.112, and t=2.248 (p<0.05, 1 tailed test), thus, H3b1 was supported.
The findings demonstrated that E&E SMEs that engage in and receive government
initiatives, the effect of optimism on perceived usefulness and perceived ease of use is
higher than between E&E SMEs with less engage in and receive government

initiatives.

The positive effects of government initiatives were totally predictable, given that
Malaysia's present administration has prioritized SMEs in order to expand, boost and
ensure this sector’s long-term sustainability. The Malaysian government has made a
number of initiatives to create an entrepreneur-friendly climate, including

implementing suitable policy changes and offering better advantages to E&E SMEs.

When mitigated by strong support for government initiatives, optimism found to be
the only dimension of IR4.0 readiness that has an effect on all dimensions of IR4.0
adoption. In general, this research demonstrates that Malaysian E&E SMEs are very
optimistic in dealing with adopting IR4.0 successfully. It affirms the idea that
government initiatives moderate the relationship between optimism and all of the
IR4.0 adoption dimensions, perceived usefulness and perceived ease of use. This is
not surprising, given that the E&E SMEs workforce has a greater level of compliance

with the government direction towards IR4.0 adoption. More importantly, this result
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affirmed that while workers face challenges in integrating IR4.0 related advanced
technologies, their inherent optimism, together with government initiatives, helps
them in meeting their milestones in adopting IR4.0 within the organization.
Furthermore, the suggested government initiatives have a significant (strengthening
the positive relationship) role in moderating the relationship between IR4.0 readiness

(optimism) and 1R4.0 adoption (perceived usefulness and perceived ease of use).

Thus, the effect of government initiatives on the relationship between optimism and
perceived usefulness as well as perceived ease of use shown in this study reveals that
E&E SMEs that receive ongoing government funding, support and incentives that set
clear strategies in giving skills training on the IR4.0 related advanced technologies to
E&E SMEs will enhance the degree of optimist, and confidence among E&E SMEs
that the IR4.0 disruptive technologies are simple and easy to use. The support from
government initiatives provides optimism to E&E SMEs in particular for a bright
future in planning their strategic vision. This will lead to strong growth, progress and

help them become competent organization compared to E&E SMEs that do not.

5.2.3.2Moderating Effect of Gove rnment Initiatives on the Relationship
between Innovativeness and Perceived Usefulness and Perceived Ease of
Use

To answer this research question, hypothesis H3a2 and H3b2 were formulated and

tested using the PLSanalysis. H3a2 hypothesized that government initiatives moderate

the relationship between innovativeness and perceived usefulness. Similarly, H3b2

hypothesized that government initiatives moderate the relationship between

innovativeness and perceived ease of use.
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According to the findings of the PLS analysis, it was found that government initiatives
was insignificantly moderated sharing, with p=0.024, and t= 0.516 (p<0.05, 1 tailed
test), thus, H3a2 was not supported in explaining the relationship between
innovativeness and perceived usefulness. At the same time, there was found that
government initiatives were insignificantly moderated sharing, with = 0.076, and t=
1.384 (p<0.05, 1 tailed test), thus, H3b2 was not supported in explaining the
relationship between innovativeness and perceived ease of use. The findings revealed
that for E&E SMEs who engage in and receive government initiatives, the effect of

innovativeness on perceived usefulness and perceived ease of use had no effect.

In other words, the E&E SMEs in Malaysia regard innovativeness as unimportant in
terms of government initiatives. This research shows that the present workforce in
E&E SMEs was measured based on their current knowledge, skills and mindset,
however, the processes of adopting of IR4.0 related technologies did not exist in
general. By looking at the measurement in the questionnaire, these results may be
comprehended (see Appendix 1). As a result, innovativeness is irrelevant under
government initiatives, implying that innovativeness is not particularly popular with
E&E SMEs. Adoption of IR4.0 requires active information gathering on IR4.0, early
detection of technological changes for possible business impact, frequent assessment
of IR4.0 related technologies changes, and prompt response by investing, as well as
technical knowledge improvement. It also revealed that the tendency to promote
innovativeness among Malaysian E&E SMEs workforce is either very low or not

existed at all.
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5.2.3.3Moderating Effect of Gove rnment Initiatives on the Relationship
between Discomfort and Perceived Usefulness and Perceived Ease of Use
To answer this research question, hypothesis H3a3 and H3b3 were formulated and
tested using the PLSanalysis. H3a3 hypothesized that government initiatives moderate
the relationship between discomfort and perceived usefulness. Similarly, H3b3
hypothesized that government initiatives moderate the relationship between

discomfort and perceived ease of use.

According to the findings of the PLS analysis, there is a significant positive moderating
effect of government initiatives on the relationship between discomfort and perceived
usefulness sharing, with B=-0.067, and t= 1.703 (p<0.05, 1 tailed test), thus, H3a3 was
supported. However, there was found that government initiatives were insignificantly
moderated sharing, with p=-0.020, and t= 0.455 (p<0.05, 1 tailed test), thus, H3b3
was not supported in explaining the relationship between discomfort and perceived
ease of use. The findings indicated that E&E SMEs that engage in and receive
government initiatives, the effect of discomfort on perceived usefulness is higher than
between E&E SMEs with less engage in and receive government initiatives. At the
same time, the research demonstrated that for E&E SMEs that engage in and receive

government initiatives, discomfort had no effect on perceived ease of use.

It is clear that the more government initiatives are in place, the more E&E SMEs
perceived the IR4.0 related advanced technologies as useful and beneficial when they
are more discomfort. With the government’s help and support in providing soft skills

such as education, training, and incentives to the Malaysian workforce in upskilling,
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re-skilling and multi-skilling would boost employee’s confidence and enhance

adoption of IR4.0.

However, government initiatives were insignificant between the relationship of
discomfort and perceived ease of use. E&E SMEs must realize the significance of
IR4.0 since it is based on the employee’s capacity to accept and implement the IR4.0
related advanced technologies to improve current operations, reduce costs, and
generate higher-quality goods and services. It is apparent that E&XE SMEs are still
hesitant because lack of understanding and unclear of how simple it is to use the IR4.0
technologies. There is still a long way to go because its execution requires time,
expertise, skills, and hefty prices. High degree of technological awareness and
expertise, adequate infrastructure availability, and the effect of expensive

technological transition costs, which makes this deployment less attractive.

5.2.3.4Moderating Effect of Government Initiatives on the Relationship
between Insecurity and Perceived Usefulness and Perceived Ease of Use
To answer this research question, hypothesis H3a4 and H3b4 were formulated and
tested using the PLSanalysis. H3a4 hypothesized that government initiatives moderate
the relationship between insecurity and perceived usefulness. Similarly, H3b4
hypothesized that government initiatives moderate the relationship between insecurity

and perceived ease of use.

According to the findings of the PLS analysis, there was found that government
initiatives was insignificantly moderated sharing, with f=0.032, and t= 0.892 (p<0.05,

1 tailed test), thus, H3a4 was not supported in explaining the relationship between
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discomfort and perceived usefulness. The result indicated that for E&E SMEs that
engage in and receive government initiatives, insecurity had no effect on perceived

usefulness.

Government initiatives did not moderate the relationship between insecurity and
perceived usefulness. This implies that no matter how great the government initiatives,
it has no effect on the insecurity feeling that leads to the inability to recognize the
usefulness of the technology. It is necessary to E&E SMEs to keep in mind that IR4.0
encompasses more than simply those technologies. One of the benefits that E&E SMEs
will have is the ability to optimize output. Through autonomous robots and the Internet
of Things, IR4.0 can increase automation, reducing the reliance on people, who are
prone to errors. E&E SMEs may utilize big data and analytics to make sense of large
amounts of data and gain more insight on their business plans. Machine learning may
be used to gain a better understanding of customer behavior and more proactively
adapt marketing tactics. Cloud computing allows E&E SMEs to outsource IT services
to cloud providers, allowing them to concentrate on their core business. Cyber-security
assists E&E SMEs in effectively securing data such as customer information,

organizational secrets, and sensitive data.

However, there is a significant positive moderating effect of government initiatives on
the relationship between insecurity and perceived ease of use sharing, with = 0.069,
and t= 2.084 (p<0.05, 1 tailed test), thus, H3b4 was supported. The findings indicated
that EXE SMEs that engage in and receive government initiatives, the effect of
insecurity on perceived ease of use is higher than between E&E SMEs with less engage

in and receive government initiatives. Itis clear that the more government initiatives
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are in place, the more E&E SMEs perceived the IR4.0 related advanced technologies
as easy to use when they are more insecure. E&E SMEs are aware that the impact on
the workers as man-machine interaction required new skill sets, and, unavoidably, job
losses due to ongoing automation. Simultaneously, the fear that every connected
device could be hacked led E&E SMEs to embrace end-to-end defense tactics, such as
maintaining an up-to-date inventory of all operation technology assets, identifying and
upgrading outdated systems, and ensuring that technology vendors are committed to
routine security and software patching. With the introduction of ‘The National 4IR
Policy’, new initiatives in four focus areas are identified to enhanced such as human
capital development, infrastructure improvement, regulations improvement, and
technology adoption and mnovation. Not forgetting, the government’s principal
agency, MIDA facilitate a platform for collaboration. This platform is centralized to
exchange and promote to IR4.0 best practices. It assists E&E SMEs to discover how
to be ready for IR4.0 and this collaborative platform canhelp in clearing uncertainties
and concerns about IR4.0 technologies, boosting employees’ confidence by the

improvement of skills and knowledge that will drive more E&E SMEs to collaborate.

In particular, despite these results, this study discovered that the effect of government
initiatives is critical in determining a manager’s readiness and commitment to the
success of IR4.0 adoption. Itshould be well noted that the observed responder profiles
were dominated by relatively young people (between the ages of 30 and 40 as shown
in Table 4.2). As a result, we may deduce that they believe they can be trained and
learn 1R4.0 related advanced technologies. Because the respondents were a relatively

young age group, they were able to absorb the intensity of the IR4.0 and respond to
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the importance of new technical abilities such as operational activities, mechanical

working processes in manufacturing, purchasing, warehousing, and logistics.

5.3  Contributions of the Study

In this section, this study’s contribution in terms of theoretical, methodology, and
practical perspectives that derived from the literature review and data analysis results
is presented in this part. This section will also deliberately share the contributions in

respect to the policymakers and manufacturers into separate sections.

5.3.1 Theoretical Contributions

The Technology Readiness Index (TRI) model and Technology Acceptance Model
(TAM) Theory were used in this study. The TAM is an extension of the Theory of
Reasoned Action (TRA), which was first introduced in the field of Social Psychology.
This theory is often used in explaining individuals’ behavior and is seen to be superior
to the information integration theory (Fishbein & Ajzen, 1975). Meanwhile, TRI was
developed by Parasuraman (2000) and Parasuraman and Colby (2001) to assess the
technology readiness in North America. TRI analyzes people’s willingness to adopt
new technology in order to attain their goals in personal and professional goals athome

and/or at workplace.

Lin, et. al. (2005), originally proposed the concept of integration the two models,
which is the subject of the current work. The technology readiness and acceptance
model (TRAM) is the most recent contribution in merging general personality qualities
of TRI with specific personality dimensions of TAM. As such, the finding of the

current study is expected not only to reinforce or disagree with the previous study that
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surrounded TRAM. It also enriches the body of knowledge on the TRI and TAM usage
on IR4.0 related technologies, predicts the adoption of IR4.0 among Malaysian E&E

SMEs, and suggests improvements to the base model.

The core construct of TRI is IR4.0 readiness (optimism, innovativeness, discomfort
and insecurity). Meanwhile, the core construct of TAM is IR4.0 adoption (perceived
usefulness and perceived ease of use). This study extends the TRAM by incorporating
a new additional construct, namely government initiatives, in the theoretical
framework. The additional of new construct in TRAM extends the existing body of
knowledge. The government initiatives construct was previously explained as an
individual construct. As a result, this study differs from prior studies because this
construct was examined as a whole within the TRAM. Figure 5.1 depicts the earlier

proposed research framework (Chapter Two).

Independent Moderating Dependent
Variables Variable Variables
IR 4.0 Readiness IR 4.0 Adoption among
E&E SMEs in Malaysia
Optimi sm
i N
Perceived
Innovativeness Objective 1 (H1) L Usefulness )
F 3 >
Discomfort Perceived
Objective 3 (H3) N Ease of Use
Insecuritv
Objective 2 (H2)
Government
Initiatives
Figure 5.1

The Earlier Proposed Research Framework
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Based on the final results, optimism, and government initiatives variables have a
positive and significant effect on the perceived usefulness variable, while
innovativeness, discomfort, and insecurity variables does not have significant effect
on perceived usefulness variable. Meanwhile, optimism, innovativeness, and
government initiatives variables have positive and significant effect on the perceived
ease of use variable, while discomfort and insecurity variables does not have
significant effecton the perceived ease of use variable. Onthe other hand, government
initiatives  variable moderate the relationship between optimism and perceived
usefulness as well as discomfort and perceived usefulness. At the same time,
government initiatives moderate the relationship between optimism and perceived ease
of use as well as insecurity and perceived ease of use. Assuch, the following modelling

results that are derived based on the findings of this study depicted in Figure 5.2:
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Perceived
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[ Innovativeness

. = Perceived Ease
Discomfort of Use
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Government
Initiatives

-> Direct Relationship
——————— > Indirect Relationship

Note: The bold line in the figure show the relationship among
optimism, innovativeness, government initiatives, perceived usefulness
and perceived ease of use. The doted lines show the moderation

effect of government initiatives between discomfort and

perceived usefulness as well as insecurity and perceived ease of use.

Figure 5.2: Final Findings of Research Model

Similarly, the significant results from this research validated the generalizability of the
TRAM. The theoretical contributions of this research are the support it offers for the
theoretical effect between IR4.0 readiness and IR4.0 adoption among manufacturers,
notably in E&E SMEs. In using the government initiatives as moderator to measure

the adoption of IR4.0, this study varies from others.
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Simultaneously, this study argued that managers’ confidence is generated from the
intrinsic motivators and inhibitors, as well as the extrinsic support, and that these
dimensions predict the effect of readiness on the adoption process. The insight of this
research should provide new light on the actual nature of a manager’s readiness in the
adoption of IR4.0. Additionally, this study extends to the existing body of knowledge
by focusing on the IR4.0 related technologies acceptance study in the Malaysian E&E

sector as its setting.

5.3.2 Methodological Contributions

Basically, the cross loading and Fornell-Larcker criterion are the classic ways that
researchers predominantly rely on to do the discriminant validity assessment. This
study provides the third approach to analyze the measurement model (outer model) by
including the HTMT ratio of correlations to detect any discriminant validity problem.
Based on the suggestion by Henseler, et. al. (2014), the adoption of HTMT interprets

the causal effect in the modelling analysis so that the analysis is not misleading.

The HTMT creates a good quality measurement tool through the items in the
developed questionnaires. By taking this step, HTMT criterion is able to detect any
discriminant validity problem because it has high sensitivity in detecting the
discriminant validity problem. This researchis one of the few studies that incorporated

the HTMT method in its data analysis.
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5.3.3 Practical Contributions
The practical contribution is discussed in this study from two perspectives, namely for

manufacturers and for the policymakers of Malaysia.

5.3.3.1Manufacturers

This present study has a clear and significant impact on manufacturers, particularly
E&E SMEs. In the Malaysian context, this research focuses on IR4.0 readiness and
government initiatives to bridge the gap in predicting and developing IR4.0 adoption.
Managers of E&E SMEs play the role of ‘student’ since they are the link between the
manufacturer and 1R4.0 related technologies, which is an equally significant persona
in IR4.0 adoption. According to the findings, manufacturers who put more effort into
IR4.0 readiness and government initiatives are more likely to report success in the
journey of IR4.0 adoption. Manufacturers would better understand how the dynamic
of technology, where automation becomes the center of the development of highly
sophisticated products, leaving manufacturers with little choice but to follow suit in
terms of technological change. In an increasingly uncertain environment, it is
absolutely vital for manufacturers to be able to build more durable products. Because
the technological ecosystem provides difficulties to the manufacturing sector,
manufactures must be responsive in recognizing future obstacles, taking decisive
action, and seizing opportunities that may arise in order to thrive in the future business
landscape., The transition to IR4.0 is unavoidable, and it has served as a crucial
facilitator in keeping Malaysia competitive. Despite the findings of the “2016 GE
Global Innovation Barometer,” which reported that a significant number of the
Malaysian organizations decided to embrace the Fourth Industrial Revolution, this

study found that around 81 percent of the respondents are still engaged in IR2.0 and
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IR2.5 related activities. When it comes to technological concerns, particularly
automation, which is closely related to IR4.0, there is growing evidence of frustration

and displeasure.

Because the transformation starts with manufacturing, interactions among employees
will elicit powerful positive and negative emotions, which will trigger defensive
mechanisms. Some emotions, such as freedom, control, competence, satisfaction,
engagement, and efficiency, will produce positive feelings. Negative emotions such as
incompetence, servitude, chaos, isolation, dissatisfaction, and disengagement are also
evoked. This study provides insight to manufacturers about the importance of 1R4.0
readiness in IR4.0 adoption, namely that a highly 1R4.0 readiness manager is the
lynchpin in IR4.0 adoption. This study specifically highlighted the importance of four
dimensions of IR4.0 readiness (optimism, innovativeness, discomfort, and insecurity)
as it demonstrates that these feelings are embedded in managers’ day-to-day work
routines and help them to develop their readiness for IR4.0 adoption by the
manufacturer. This study empirically analyzes and the result signifies how a highly
motivated 1R4.0 readiness manager would lead to successful IR4.0 adoption as well as
deliberately explained the condition on how a manager could be shaped to be

committed in adoption of IR4.0 processes.

Organizations that embrace IR4.0 will find it much easier to integrate advanced
technology with less dependency on external help. Organizations that are hostile to
IR4.0, on the other hand, are more likely to be discomfort with new technologies and
limit their interaction with it to the bare minimum. Understanding our workforce’s

perspective is critical because it may affect their readiness, which leads to adoption of

261



IR4.0. This is a challenge that every manufacturer must overcome in order to progress
while maintaining their competitiveness. By focusing the readiness of IR4.0,
manufacturers get insight into how external supports are needed to better serve the

objectives of the firm in the market longer.

For those who are non-IR4.0 adopter, this study also offers them insight into the
relevance of IR4.0 readiness, government initiatives, and the advantages they may
receive by integrating 1R4.0 in their operation. As for IR4.0 adopters, they are given
the opportunity to further enhance their operations by exploring about the latest IR4.0
through the assistance of government initiatives, which aimed at increasing the number
of IR4.0 adopters. This study furnishes crucial information concerning on how to
increase the number of IR4.0 adopters by utilizing easily available government

initiatives that suit their needs.

5.3.3.2Policy Makers

As mentioned in Chapter Two, the manufacturing sector is a vital sector that helps to
support our ever-increasing population by connecting them to economic activities that
improve their quality of life. Based on its significance, various means of support for
the manufacturing sector were included in the 11t Malaysia Plan Framework, which
would be completed in 2020. In addition, the 12t Malaysia Plan (2021-2025) will be
aligned with the shared prosperity initiatives. The economic empowerment pillar of
the plan, which emphasized new sources of growth such as Industrial Revolution 4.0,
is one of the main enablers identified in the plan. This dimension will propel Malaysia
as a global supply chain actor capable of producing high-value-added products and

services.
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This examination of the moderating effect of government initiatives seeks to explain
if differing degrees of government initiatives (i.e. high wversus low government
initiatives) would lead to a better success rate of IR4.0 adoption, according to this
study. Given the nature of the data in this study, the majority of the respondents stated
that their organization had few government initiatives, allowing this study to
adequately analyze the moderating effect of government initiatives. The results of this
study indicated that government initiatives do have a direct effect on 1R4.0 adoption.
In other words, the result showed that government initiatives should be emphasized
inside the organization, with top management, middle level managers, and line
managers not overlooking the effect of government initiatives on their adoption of
IR4.0 processes. Government support in the form of financial, non-financial, and
pragmatic policies is needed to implement IR4.0 in order to achieve superior

manufacturing growth, which in turn improves the manufacturing productivity.

The findings of this study should be able to help policymakers in laying a framework
for promoting the importance of IR4.0, which is critical in addressing the difficulties
that manufacturers face. The formulation of the policy should help organizations
become more resilient in the presence of technological change. Policy, as well as the
stipulation of stimulus packages related to human resources, give opportunities for
manufacturers to improve skill levels, with training scheme initiatives increasing
skilled workers. Such apolicy would encourage manufacturers, especially E&E SMEs,
to increase automation, operational efficiency, and effectiveness without having to

make huge investments.
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Furthermore, despite managers reluctance even during the Covid-19 outbreak,
managers in general have shown their intention and interest in adopting IR4.0. The
policymaker may need to devise policies that facilitate budget allocation for the
acquisition of relevant advanced technology and its peripheral devices, as well as the
formation of evaluation or panel committees comprised of experts who can advise
manufacturers on the most appropriate technology, and budget allocation for support
and maintenance. Even though policy drafting is very daunting, challenging, and time -
consuming, policymakers must focus on sustaining the commitment and incorporating
IR4.0 technology adoption as part of the corporate culture that promotes long-term
objectives. Simultaneously, by concentrating on the strategic approach, initiatives such
as establishing an Industry Growth Centre are among the industry-led approaches to
boosting productivity and competitiveness by focusing on areas of competitive
strength and strategic priority. This will help Malaysia’s transformation to smart, high-
value, and export-focused industries. These centers can be tasked with 1) improving
engagement with international markets and access to the global supply chain, 2)
improving managerial and workplace skills, 3) increasing engagement between
researchand industry and within industry to achieve commercialization outcomes, and
4) eliminating unnecessary and over overburdening regulations. As a result, a proper
allocation of government initiatives and a clear flow of instruction optimize

government initiatives, which contributes to the efficacy of 1R4.0 adoption.

5.4  Limitation of the Study
This section discusses limitations that may be useful for future research. Despite the
fact that this study’s contributions were significant and it achieved the objectives, a

few of limitations were acknowledged in this study. For starters, data gathering was
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hindered by a short amount of time as well as the ongoing pandemic of coronavirus
iliness (Covid-19). Despite the fact that research found a strong significant effect
between the majority of the exogenous and endogenous constructs, the sample size of
202 samples from the population represents the study’s generalizability. Although 202
completed questionnaires were deemed adequate to start analyzing the data using
Structural Equation Modeling (SEM), more respondents would be preferable to
improve the quality of the data as well as the research’s conclusion. Limited
cooperation from respondents has limited the effort to increase the response rate during
the six-month period due to several factors such as firm policy, unavailability of
managers because most of them are working remotely due to the outbreak of Covid-
19, and lack of interest in completing the survey. A larger sample size reduces the
likelihood of sample and researcher bias while also generalizing the findings toa larger

audience.

Secondly, the lack of manufacturers working with IR4.0 was a constraint of the study.
Consequently, the researcher had to personally call the potential E&E SME
respondents from the list obtained from the Federation of Malaysian Manufacturers
(FMM) product directory, which took quite some time. Thirdly, this research is
restricted to management level managers or any equivalent manager position working
in Peninsular Malaysia. Broad generalizations are not achievable, for example, in
Sabah and Sarawak because the demographic and culture are considerably different
from Peninsular Malaysia. These factors can serve asa mediator or moderator between
constructs. Exploring other localities, groups, or different organizational contexts, on
the other hand, require thorough study because each comes with its own set of unique

characteristics and position.
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Fourthly, this research model revealed 80.6 and 85.3 percent of the total variance in
perceived usefulness and perceived ease of use respectively, indicating that there are
additional latent variables that can explain the variance in perceived usefulness and
perceived ease of use. As a result, the remainder of the total variance of the both
endogenous variables can be explained by other variables. Hence, future research is
considered to examine other possible variables that might make IR4.0 adoption more

successful among Malaysian manufacturers.

Furthermore, this was a cross-sectional research. Hence, a longitudinal follow-up
research is recommended in the future, as the longitudinal results might validate this
cross-sectional result. Finally, another limitation is due to the respondent profiles. The
findings of this survey were cautiously interpreted based on respondent’s feedback
from Malaysia’s E&E SMEs. The inclusion of other sectors would have increased the

generalizability of the study’s research.

5.5  Future Research Direction

The findings of this study revealed that future research might give more in-depth
mnsights on Malaysian manufacturing’s level of adoption of IR4.0. The limitations of
this study suggest potential future research areas, which are likewise important for the
nation’s economic well-being. It is significantly important that the future research
maintains 1R4.0 adoption as the core of the study. Future research may concentrate on
the demographic background of sample respondents. Having the ability to collect a
substantial sample of respondents from various demographic backgrounds would offer

a better perspective on the level of adoption from managers who are working from
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various demographic backgrounds. Correspondingly, future studies may advocate the
inclusion of demographic background as control variables. Gender, firm size or years
of experience might be viewed as potential control variables for better generalizability

and may affect the overall quality of the outcome of the research.

Another area of interest for future research may be to re-evaluate the model. This
research gives a fairly straightforward model of IR4.0 adoption, asthe main intention
of this study is to introduce IR4.0 readiness asa significant construct that effects IR4.0
adoption. In practice, though, the adoption process is more complicated. Future
research might enhance the existing model into a more comprehensive and
multidimensional model of adoption. As a result, future research on technology
adoption has a chance to include more constructs or potential antecedents that may
affect adoption. This, of course, includes the possibility of using multiple moderators
and mediators in the model. Therefore, a more intricate model would help in the
extension of the proposed theoretical framework, allowing us to capture more

thorough empirical evidence in the future.

Furthermore, future research is encouraged to focus on broadening the scope of study
by looking into high value-added and capital-intensive sectors, since these are
expected to be the engines that drive the growth of our economy. Similar research
involving other industries may be conducted to discover how the adoption IR4.0 has
influenced different industries in Malaysia. Replicating this study is recommended in
different settings or technologies as it will give room for comparison and/or

determining the viability of the study, as well as increasing generalizability.
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Furthermore, about 73 measuring items were employed to conduct the questionnaire.
Future research will concentrate on simplifying the questions by removing, changing,
or modifying those that may have a significant effect on the constructs. Finally, the
adoption of IR4.0 will be a journey that will take a long period of time. In order to
adopt 1R4.0, manufacturers will need to make significant changes and adjustments to
the layers of structures and processes. As a result, a longitudinal study is suggested to
examine the adoption of IR4.0 among manufacturers. This type of research can follow
changes over time. A qualitative study, on the other hand, may be utilized to acquire

in-depth information through interview or observation data.

Finally, Covid-19 has caused people to change their lifestyles because to the effects it
has had on the economy, jobs, businesses, and families. One strategy to fight the
pandemic, IR4.0 is to create new opportunities and drive our entire organizations to
reorient themselves. The IR4.0 will be the primary researchand development (R&D)
emphasis in the future years. We need to deepen IR4.0 in areas such as quantum
computing, artificial intelligence, 10T, and data science, which will help Malaysia

become an innovation hub.

5.6  Conclusion

The Technology Readiness Index (TRI) model developed by Parasuraman and the
Theory of Technology Acceptance (TAM) Model proposed by Fred Davis, as well as
the moderating effect of government initiatives were evaluated in this study. The
Eleventh Malaysia Plan was unveiled to achieve high income developed nation status
while taking care of the well-being of its people and achieving the green agenda. The

next Malaysia Plan, which introduced the Shared Prosperity Vision (SPV) 2030, aims
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to generate high value-added activities and products, advanced technology adoption,
create high-skilled employment, research and development, and innovation, hence,

IR4.0 act as a platform to sustain economic growth and facilitate the development.

Meanwhile, E&E SMEs, as a vital driver of Malaysia’s industrial development and a
substantial contributor to GDP growth, export earnings, investment, and employment,
is expected to deliver value added products and services that can only be achieved
through the adoption of IR4.0. Various government initiatives, such as 1IMY Cyber
Security Alliance Association, the Electrical and Electronic Association of Malaysia,
the National ICT Association of Malaysia (PIKOM), the Technological Association of
Malaysia, the Global Al Network, Deep Learning Malaysia, and others, have been
focusing on raising awareness and work together with companies to drive and promote

industry growth in Malaysia.

Furthermore, the emergence of the Covid-19 pandemic in March 2020 has had major
negative implications for E&E SMEs, particularly in the labor market and economy,
resulting in widespread business interruptions. Operations reacted to the pandemic by
relying more on technology to operate their businesses by promoting remote working
and modifying supply chains due to high reliance on the technology. The Covid-19
has been the most serious crisis to date, and it will not be the last. However, it has
increased the urgency with which we must go forward on the IR4.0 journey. In other
words, Covid-19’s legacy was that it drove important structural changes, particularly
among manufacturers. With Covid-19, IR4.0, which would normally take a few years,
happened in a matter of months. Large E&E international corporations and E&E large

local companies that are well equipped or at least have the foundation to begin
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adopting IR4.0, however, there are E&E SMEs that require a lot of support to get

started with 1R4.0.

This study reveals the significant effect on the interrelationship between IR4.0
readiness (optimism, innovativeness, discomfort, insecurity), government initiatives,
and IR4.0 adoption (perceived usefulness, perceived ease of use) as well as the
consequences if E&E SMEs are not ready. IR4.0 causes changes, and any
technological changes cause manufacturers to become distracted. The diversion is
aggravated by these technological changes. To address the gap, awareness is

insufficient; the most critical and least discussed aspectis IR4.0 readiness.

Little attention has been given to studying IR4.0 readiness among Malaysian E&E
SMEs, and the present study has investigated the effect of IR4.0 readiness within the
E&E SMEs the first research gap. This study added to the body of knowledge by
including government initiatives as a moderating variable in the relationship between
IR4.0 readiness and IR4.0 adoption and by analyzing the data using a new technique,
PLS-SEM. The findings contribute to the existing body of knowledge by clarifying the
topic of IR4.0 adoption among Malaysian E&E SMEs in Malaysia. It also enhances
the Theory of Technology Acceptance Model (TAM) and Technology Readiness
Index (TRI) model by connecting with the current environment in adopting 1R4.0 in
the manufacturing industry, which aligns with Malaysia’s aspiration to break out the
middle-income trap. Despite several limitations, the current study was able to properly
address all research questions and objectives. The findings bridged the theoretical gap

by integrating government initiatives as a significant moderating variable.
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Similarly, to the theoretical contribution, this research explores the practical
implications for E&E SMEs manufacturers, while also acknowledging the limitations
of this study and opening up opportunities for more future research. This study
suggests that future studies focus on adding more variables to this model and re-
evaluate the interrelationship that influence 1R4.0 adoption. As a result, this study has
contributed valuable theoretical, methodological and practical insights to the body of

knowledge for academics, policymakers, organizations, and the industry itself.
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LIST OF APPENDICES

APPENDIX 1
PART A-SURVEY COVER LETTER

RESEARCH QUESTIONNAIRE

Universiti Utara Malaysia, 06010 UUM Sintok,
Kedah Darul Aman, Malaysia. Tel:604-9284000

Dear Sir/ Madam Respondents,

Ref: PhD Research: The Relationships Between IR4.0 Readiness, Adoption and
Government Initiatives Among Malaysian E&E SMEs

Referring to the matter above, | would like to inform you that your organization has
been randomly selected as one of the respondents for the above academic research.
This research was conducted mainly to study the moderating effect of government
initiatives on the relationship between IR4.0 readiness and IR4.0 adoption. Your
responses are crucial in enlightening us in understanding how government initiatives
impacted E&E manufacturer in handling 1R4.0.

This questionnaire is consisting of four sections: Section A to Section D. This
questionnaire will take about 15-20 minutes to answer all the questions. All response
that provided is kept STRICTLY CONFIDENTIAL and will be used for academic
purposes solely; hence, your identity will never be known throughout any part of the
research process. As such, 1 would like to invite you to participate in this study. There
IS no right or wrong answer. Appreciate if you would read the instructions carefully
and respond as honest as you can.

I would like to take opportunity to thank you in advance for your participation in this
survey. If you have any question in respect of the study, please do not hesitate to
contact me at 016-3520726 or by email at bavaani 07@yahoo.com. Thank you very
much for your precious time and cooperation.

Yours sincerely,

Bavaani Balakrishnan

PhD Research Candidate

OYA Graduate Business, UUM

Supervisor: Prof Madya Dr. Zakirah Binti Othman
Dr. Mohamad Faizal Bin Ahmad Zaidi
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APPENDIX 1
PART B - QUESTIONNAIRES BOOKLET

THE RELATIONSHIPS BETWEEN IR4.0 READINESS, ADOPTION
AND GOVERNMENT INITIATIVES AMONG MALAYSIAN E&E
SMES

Section A(l): 1R4.0 Adoption (Perceived
Usefulness)

Definition: Perceived usefulness is defined as “belief that a particular system/
technology is able to enhance job performance of a pote ntial
technology user.”

Please answer ALL questions in this questionnaire.

The following questions are designed to measure IR4.0 adoption (perceived
usefulness) in your organization. Please circle the number in the box to indicate how
far you agree or disagree with each statement. You are free to indicate your response
from one (1) strongly disagree to seven (7) strongly agree. Please indicate as honestly
and objectively the extent to which you disagree or agree with each statement using
the scale below.

Strongly Moderately Disagree | Neutral | Agree Moderately Strongly
Disagree Disagree Agree Agree
1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree
PUL | I believe that IR4.0 will help me achieve my | 1 | 2 |3 |4 |5|6|7
daily task.

PU2 | IR4.0 generally will help me to improve the | 1 | 2 |3 |4|5[6|7
quality of my job performance.
PU3 | IR4.0 will help me monitor my daily taskand | 1 | 2 |3 | 4|5[6|7
other work responsibilities.
PU4 | | believe that using IR4.0 will save mytime | 1 | 2 |3 |4|5(6|7
when compared with traditional production
system.

PUS5 | | feel that my productivity at work will be | 1 | 2 |3 |4|5[6|7
improved by using 1R4.0.
PUG | I expect that IR4.0 will have more tasksto | 1 | 2 |3 |4 |5[6(7
apply than traditional production system.
PU7 | I expect the application of IR4.0 generally [ 1 | 2 |3 |4 |5[6(7
improved my productivity across all the
processes.

PU8 | I expectthat IR4.0 benefits are greaterthanthe | 1 | 2 |3 | 4| 5[ 6|7
traditional production system.
PU9 | Without IR4.0 my job responsibilities would | 1 | 2 |3 |4|5(6|7
have been difficult.
PU1 | Overall, I believe that IR4.0isuseful formeto | 1 | 2 |3 | 4|5(6|7
0 utilize my job responsibilities.
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Section A(I1): IR4.0 Adoption (Perceived
Ease ofUse)

Definition: Perceivedease ofuse is defined as “the easiness ofthe Malaysian E&E
SMEs workforce to adopt a particular 1R4.0 technology with little
physical and mental effort”.

The following questions are designed to measure IR4.0 adoption (perceived ease of

use) in your organization. Please circle the number in the box to indicate how far you

agree or disagree with each statement. Please indicate as honestly and objectively the
extent to which you disagree or agree with each statement using the scale below.

Strongly Strongly
Disagree Agree

PEOU | I believe the use of IR4.0 technology will |1 2| 3|4 |5|6| 7
1 be not very difficult.
PEOU |1 believe that learning how to use and {1 |2|3|4|5(6]| 7
2 operate 1R4.0 technology will be easier.
PEOU | IR4.0 interfaces will be very interactive. |1 (2|34 |5|6| 7

PEOU | I believe that IR4.0 processes areeasyto |1 |2|3|4|5(6| 7
4 remember.
PEOU |1 believe the interfaces with IR40(1|2|3|4|5(6]| 7
5 technology will be user friendly.
PEOU [ IR4.0 technology will make me more {1 |2|3|4|5(6]| 7
6 skillful.
PEOU | I will not have to seek for expert’sadvise |1 |2 | 3|4 |5|6| 7

7 or help while using IR4.0 technology.
PEOU | Instructions of IR4.0 technology will be {1 |2|3|4|5(6]| 7
8 very clear and do not require extra mental

effort.
PEOU || believe it will be very easyfor meto (1 |2|3|4|5(6]| 7
9 recover from errors and mistakes while

using 1R4.0 technology.
PEOU | I'will be easily remembered my password {1 |2 | 3|4 |5(6| 7
10 and other codes while operating the IR4.0
technology.
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[ Section B(1): IR4.0 Readiness (Optimism) |

Definition: Optimism refer as “the beliefof individual who possess positive view
on technology and ascertain that the benefit of technology
contributes to job efficiency and enhancing people’s lives at home

and work”.

The following questions are designed to measure IR4.0 readiness (optimism) in your
organization. Please circle the number in the box to indicate how far you agree or
disagree with each statement. Please indicate as honestly and objectively the extent to

which you disagree or agree with each statement using the scale below.

Strongly Strongly
Disagree Agree

OP | I believe IR4.0 technology will be making | 1| 2| 3 |4 6| 7
1 me more efficient in my occupation.
OP | IR4.0 technology will be giving me more | 1| 2| 3 | 4 6|7
2 freedom of mobility at work.
OP | Learning about IR4.0 technology canbeas| 1| 2| 3 | 4 6|7
3 rewarding as the technology itself.
OP [ I find new technologies (IR4.0) to be|1| 2|3 |4 6|7
4 mentally stimulating.
OP || prefer to use the most advanced| 1| 2| 3 |4 6|7
5 technology (IR4.0) available.
OP | I like IR4.0 technology that will be allowing | 1 | 2| 3 | 4 6|7
6 me to tailor things to fit my own needs.
OP | IR4.0 technology will be giving me more | 1| 2| 3 | 4 6| 7
7 control over my daily activities at work.
OP | Products that will be wusing new|1|2| 3|4 6| 7
8 technologies (IR4.0) will be convenient to

use.
OP |1 like the idea of doing business via|1| 2| 3|4 6|7
9 computers because | will not be limited to

regular business hours.
OP | I feel confident that IR4.0 machines will be | 1 | 2 | 3 | 4 6| 7
10 | following through with what | instructed

them to do.
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Section B(I1): IR4.0 Readiness
(Innovative ness)

Definition: Innovativeness refers as “to the person who remarkably embraces,
interact with  new technology and not shy away to gain an in-depth
understanding especially computer/ internet-based technology”.

The following questions are designed to measure IR4.0 readiness (innovativeness) in
your organization. Please circle the number in the box to indicate how far you agree
or disagree with each statement. Please indicate as honestly and objectively the extent

to which you agree or disagree with each statement using the scale below.
Strongly Strongly
Disagree Agree

IN | I usually wanted to figure out new IR40|( 12| 3| 4 5|6 | 7
N1 | high-tech products and services without
any help.

IN | Others will seek me for advice on new| 12| 3| 4 5|6 | 7
N2 | technology (IR4.0).
IN | I will be among the first in my circle of [ 1|2 | 3| 4 |5 |6 | 7
N3 | friends to acquiring new technology
(IR4.0).

IN | I'will be having fewer problems thanothers | 1| 2| 3| 4 | 5|6 | 7
N4 | in making IR4.0 technology work.
IN | I will be keeping up with the latest IR40| 1|2| 3| 4 [5|6 | 7
N5 | technological development in my area of
interest.

IN | It seems my friends will be learning more | 1|12 | 3| 4 | 5|6 | 7
N6 | about the newest technologies (IR4.0) than
I am.

IN | Twill be enjoying the challenges in figuring | 12| 3| 4 [5|6 | 7
N7 | out IR4.0 high-tech gadgets.
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| Section B(111): IR4.0 Readiness (Discomfort) |

Definition: Discomfort is refers as “lack of motivation and fear to try IR4.0
technology since the person’s low degree of confidence and control
overthe technology prohibited them to use the technology properly
and wisely”.

The following questions are designed to measure IR4.0 readiness (discomfort) in your
organization. Please circle the number in the box to indicate how far you agree or
disagree with each statement. Please indicate as honestly and objectively the extent to

which you agree or disagree with each statement using the scale below.
Strongly Strongly
Disagree Agree

DI | There is no such thing as manual for IR4.0 [ 1|2 | 3| 4|56 |7
S1 | high-tech product that written in plain
language.

DI | It is expected the IR4.0 technical support | 1 [ 2 | 3| 4|56 |7
S2 | line is not helpful because they do not
explain things in terms that | understand.
DI | When getting IR4.0 technical support, I feel | 1 | 2 | 3| 4|5 |6 |7
S3 | someone who knows more than me will take
advantage.

DI | It will be embarrassing to have trouble with | 1 | 2 | 3| 4|56 |7
S4 | IR4.0 high-tech gadget while people are
watching.

DI | Sometimes, | think that IR4.0 technology | 1 [ 2 | 3|4 |5| 6|7
S5 | systems are not designed for use by ordinary
people like me.

DI | There should be caution in replacing | 1 |2 | 3|4 |5|6]|7
S6 | important people’s tasks with IR4.0
technology because new technology (IR4.0)
can break down or get disconnected.

DI | Many new technologies (IR4.0) will be| 1 (2| 3|4 |5|6]|7
S7 | having health or safety risks that are not
discovered until after people have used
them.

DI | IR4.0 technology always seemstofail atthe [ 1 [ 2 | 3| 4|5 |6 |7
S8 | worst possible time.
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| Section B(1V): IR4.0 Readiness (Insecurity) |

Definition: Insecurity is referred to “the distrust feeling of person who is inability
to accept or skeptical over technology-based transactions that may
suppress that IR4.0 technology readiness and concerns its potential
harmful consequences”.

The following questions are designed to measure IR4.0 readiness (insecurity) in your
organization. Please circle the number in the box to indicate how far you agree or
disagree with each statement. Please indicate as honestly and objectively the extent to

which you agree or disagree with each statement using the scale below.
Strongly Strongly
Disagree Agree

IN | I will be worry about the information || 1 |2|3| 4|56 |7
S1 |[send over the internet may be seen by
other people.

IN | It would not be safe to do any kind of | 1 |2 [3| 4 | 5|6 |7
S2 | financial business online.
IN | I'do not consider it safegiving outacredit | 1 |2 [3| 4 | 5|6 |7
S3 | card number over a computer.
IN |1 do not feel confident doing business | 1 |23 4| 5|6 |7
S4 | with an organization that only can be
reached online.

IN | If | provide information to a machineor| 1 |2 |3| 4|56 |7
S5 | over the internet, | can never be sure it
really gets to the right place.

IN | The human touch is very important when| 1 |2 (3| 4 | 5|6 |7
S6 | doing business with a company.
IN | When I call an organization, | preferto| 1 |2 |3| 4|56 |7
S7 | talk to a person rather than a machine.
IN | Whenever something gets automated, 1| 1 |2 [3| 4 | 5|6 |7
S8 | need to check carefully that the machine
or computer is not making mistake.

IN |1 wil be too dependent on IR40| 1|2|3|4|[5|6 |7
S9 | technology to do things for me at work.
IN [Any business transaction | do| 1 |(2|3|4 |56 |7
S1 | electronically should be confirmed later
0 with something in writing.
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| Section C: Gove rnment Initiatives |

Definition: Government Initiatives defined as “an approach that enhances SMEs
by assisting, improving, promoting and providing training that
the progress and development of SMEs are accordance to the
government agenda”.

The following questions are designed to measure government initiatives in your
organization. Please circle the number in the box to indicate how far you agree or
disagree with each statement. Please indicate as honestly and objectively the extent to
which you agree or disagree with each statement using the scale below.

Strongly Strongly
Disagree Agree

GIN | Our Government institution did play arole | 1 | 2 | 3|4 |5 |6 |7
1 in helping the organization in identifying
relevant 1IR4.0 technology.

GIN | Our Government institution did play arole | 1 | 2 | 3|4 |5 |6 |7
2 in helping us to select IR4.0 technology
from various available 1R4.0 technology
options.

GIN | Our government institution did playarole | 1 | 2 | 3|14 |5 |6 |7
3 in helping to implement IR4.0 technology.
GIN | Our  Government institution offer{ 1 | 2 (3[4 |5]|6|7
4 financial incentives in assisting our
organization to export products.

GIN | Our Government institution hasorganized | 1 | 2 | 3|14 |5 |6 |7
5 a series of quality inspections and
certification processes that help our
organization to export our products.

GIN [ Our Government institution help in| 1|2 | 3|4 |5 |6]|7
6 conducting market research including
related with IR4.0 in foreign countries.
GIN [ Our Government institution helps in| 1 | 2 | 3|4 |5|6]|7
7 obtaining commercially available market
research about foreign market.

GIN | Our Government institution hashelpedus | 1 | 2 | 3|4 |5 |6 |7

8 to obtain foreign customers for our

products.
GIN | Our Government institution has helped | 1 | 2 | 3|4 |5 |6 |7
9 with distributing our products in foreign

countries.

GIN | Our Government has offered our| 1| 2 |3 (4|5 |6|7
10 organization financial or material support
for attending trade shows and export fairs.
GIN [Our  Government bodies provide | 1 |2 | 3|4 |5 |6]|7
11 consultation to our organization through
an informal network.
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GIN
12

Our  Government  bodies  provide
consultation to our organization through a
formal network.

GIN
13

Our Government bodies communicate
economic development policies to our
organization.

GIN
14

Our  Government  bodies  identify
economic development opportunities for
the growth of our organization.

GIN
15

Our Government engaged advisory bodies
that handle the problems and issues facing
by our organization.

GIN
16

Our Government has flexible policies and
regulations.

GIN
17

Our Government bodies provide relevant
IR4.0 information/ knowledge that assist
our organization.

GIN
18

Our Government provides relevant IR4.0
seminars, courses or conferences that
benefit our organization.
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| Section D: Demographic Profile

Please tick (\) where information is applicable.

D1: Respondent's profile

Dla. Gender:
[ Male | | | Female | |
D1b. Age:
<30 36 — 40
31-35 Above 40

Dlc. Highest education level:

Phd/ Doctorate Technical Certification

Master’s/ MBA SPM/ Higher School

Bachelor’s Degree Please State if others

Diplomas

D1d.  Whatis your position in the organization?

D|re_ctor Section Head
Senior Manager Senior Engineer
Manager Senior Executive
Assistant Manager Please State if others

Dle.  How long have you been with the organization?
1 5years

6 — 10 years
More than 10
years

D2: Organization Profile

D2a.  Type of the organization:
Fully Malaysian-Owned Company
Joint VVenture Company

Fully Owned by Foreign Company

D2b. Number of full time employees in this organization:
Micro (Less than 5)
Small (5to < 75)
Medium (75 to < 200)
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D2c. Years in business:

1-10 31 -40
11 -20 More than 40
21 - 30

D2d.  Annual sales turnover (in RM)
Less than RM300,000
RM300,000 — RM15 million
RM15 million to RM50
million

D2e.  How long have your organization been implementing IR4.0?
Never implement
<1 year

1 -3 years

More than 3 years

D2f. Market level
International
National

THANK YOU FOR YOUR COOPERATION
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APPENDIX 2

PART A—-CODING SHEET OF ITEMS AND DATA

Construct Dimension | Item Item | Values [ Measure
Code
Gender Dla 1-2 Scale
Age D1b 1-4 Scale
Respondents’ Highest education level Dlc | 1-7 Scale
Demographic Nil What is your positionin the
Profile organization? Did |18 Scale
How long have youbeen
with the organization? Dle 1-3 Scale
Respondents’ Type ofthe organization: D2a 1-3 Scale
Organization Number of full time
Profile employees in this
organization: D2b 1-3 Scale
Years in business: D2c 1-5 Scale
Nil Annualsales turnover (in
RM) D2d 1-3 Scale
How long have your
organization been
implementing IR4.0? D2e 1-4 Scale
Market level D2f 1-2 Scale
I believe that IR4.0 will help | PUL 1-7 Scale
me achieve my daily task.
IR4.0 generally will helpme | PU2 1-7 Scale
to improve the quality of my
job performance.
IR4.0 will help me monitor | PU3 | 1-7 Scale
my daily taskand otherwork
responsibilities.
I believe that using IR4.0 PU4 1-7 Scale
will save my time when
compared with traditional
productionsystem.
I feel that my productivityat | PU5 1-7 Scale
work will be improved by
Technology f(;léoption using IR4.0. _
Acceptance Perceived I expectthat IR4.0 will have | PU6 1-7 Scale
Model EJsefuIness) more tas ks to apply than
(TAM) traditional production
(PU) s
ystem.
I expect the application of PU7 1-7 Scale
IR4.0 generally improved my
productivity across all the
processes.
I expect that IR4.0 benefits PU8 1-7 Scale
are greaterthan the
traditional production
system.
Without IR4.0my job PU9 1-7 Scale
responsibilities would have
been difficult.
PU10 | 1-7 Scale

Overall, I believe that IR4.0
is useful for me to utilize my
job responsibilities.
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I believe the use of IR4.0 PEOU | 1-7 Scale
technology willbenotvery | 1
difficult.
| believe that learinghowto | PEOU | 17 Scale
use and operate IR4.0 2
technology will be easier.
IR4.0 interfaces will bevery | PEOU | 1-7 Scale
interactive. 3
I believe that IR4.0 processes | PEOU [ 1-7 Scale
are easy to remember. 4
I believe the interfaces with | PEOU | 1-7 Scale
IR4.0 technologywillbe user | 5
IR4.0 friendly.
Adoption R4 0 technology willmake | PEOU | 1-7 Scale
(Ezesfgg?"*d me more skillful. 6
Use) I will not have to seek for PEOU | 1-7 Scale
(PEOU) experts adviseor help while | 7
using IR4.0technology.
Instructions of IR4.0 PEOU | 1-7 Scale
technology willbe very clear | 8
and do not require extra
mental effort.
I believe it will beveryeasy | PEOU | 1-7 Scale
for me to recover fromerrors | 9
and mistakes while using
IR4.0 technology.
I will be easily remembered | PEOU | 1-7 Scale
my passwordand othercodes | 10
while operatingthe IR4.0
technology.
| believe IR4.0 technology | OP1 | 1/ Scale
will be making me more
efficient in my occupation.
IR4.0 technology willbe OoP2 1-7 Scale
giving me more freedomof
mobility at work.
Learning about1R4.0 OP3 1-7 Scale
technology canbe as
rewarding as the technology
itself.
IRA0 | find newtechnologies OP4 1-7 Scale
. IR4.0) to be mentall
Technolony | gecginess | stmuting.
Index (TRI) | (OPtMISM) "Ppreferto use the most OP5 |17 Scale
(OP) advancedtechnology (IR4.0)
available.
| like IR4.0 technologythat | ©P6 | 17 Scale
will be allowing me to tailor
things to fit my own needs.
IR4.0 technology will be OpP7 117 Scale
giving me more controlover
my daily activities at work.
OP8 1-7 Scale

Products that will be using
newtechnologies (IR4.0)
will be convenientto use.
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I like the idea ofdoing
businessvia computers
because I will not be limited
to regular business hours.

OP9

1-7

Scale

| feel confidentthatIR4.0
machines will be following
throughwith what |
instructed themto do.

OP10

1-7

Scale

IR4.0
Readiness
(Innovative
ness) (INN)

I usually wanted to figure out
new IR4.0 high-tech products
and services without any
help.

INN1

1-7

Scale

Others will seek me for
advice on newtechnology
(IR4.0).

INN2

1-7

Scale

I will be among the firstin
my circle of friends to
acquiring newtechnology
(IR4.0).

INN3

1-7

Scale

I will be having fewer
problems thanothersin
making IR4.0 technology
work.

INN4

1-7

Scale

I will be keeping up with the
latest IR4.0 technological
development in my area of
interest.

INN5

1-7

Scale

It seems my friends will be
learning more about the
newest technologies (IR4.0)
than lam.

INNG

Scale

I will be enjoying the
challenges in figuring out
IR4.0 high-tech gadgets.

INN7

Scale

IR4.0
Readiness
(Discomfor
t) (DIS)

Thereis no suchthingas
manual for IR4.0 high-tech
productthatwritten in plain
language.

DIS1

Scale

It is expected the IR4.0
technical support line is not
helpfulbecausethey donot
explain things in terms that|
understand.

DIS2

Scale

When getting IR4.0technical
support, | feelsomeonewho
knows more than me will
take advantage.

DIS3

1-7

Scale

It will be embarrassingto
have trouble with IR4.0 high-
tech gadgetwhile people are
watching.

DIS4

1-7

Scale

Sometimes, | thinkthat IR4.0
technology systems are not
designed foruse by ordinary
people like me.

DIS5

1-7

Scale

There should be caution in
replacing importantpeople’s
tasks with IR4.0 technology
because newtechnology

DIS6

1-7

Scale
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(IR4.0) can breakdown or
get disconnected.

Many newtechnologies
(IR4.0) will be having health
or safety risks thatare not
discovered until after people
have used them.

DIS7

Scale

IR4.0 technology always
seems to fail at the worst
possible time.

DIS8

1-7

Scale

IR4.0
Readiness
(Insecurity)
(INS)

I will be worry about the
information I send overthe
internet may be seenby other
people.

INS1

1-7

Scale

It would not be safeto do
any kind of financial
businessonline.

INS2

1-7

Scale

| do not consider it safe
giving out acredit card
numberoveracomputer.

INS3

1-7

Scale

I do not feel confidentdoing
businesswith an organization
thatonly can be reached
online.

INS4

1-7

Scale

If I provide informationto a
machine oroverthe internet,
I can neverbesure it really
gets to therightplace.

INS5

1-7

Scale

The human touch is very
important when doing
businesswith a company.

INS6

1=7

Scale

When I callan organization,
I preferto talk to a person
rather than a machine.

INS7

1-7

Scale

Whenever something gets
automated, I need to check
carefully that the machineor
computer is not making
mistake.

INS8

Scale

I will be too dependenton
IR4.0 technologyto do
things for me at work.

INS9

1-7

Scale

Any business transaction I do
electronically should be
confirmed later with
somethingin writing.

INS10

1-7

Scale

Government
Initiatives

GIN

Our Government institution
did play arole in helping the
organization in identifying
relevant IR4.0 technology.

GIN1

1-7

Scale

Our Government institution
did play arole in helping us
to select IR4.0 technology
fromvarious available IR4.0
technology options.

GIN2

1-7

Scale

Our governmentinstitution
did play arole in helping to
implement IR4.0 technology.

GIN3

1-7

Scale
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Our Government institution
offer financial incentivesin
assisting our organization to
export products.

GIN4

Scale

Our Government institution
has organized a series of
quality inspectionsand
certification processes that
help ourorganizationto
export our products.

GIN5

1-7

Scale

Our Government institution
help in conducting market
research includingrelated
with IR4.0 in foreign
countries.

GING

1-7

Scale

Our Government institution
helps in obtaining
commercially available
market research about
foreign market.

GIN7

1-7

Scale

Our Government institution
has helped usto obtain
foreign customers for our
products.

GINS

1-7

Scale

Our Government institution
has helpedwith distributing
ourproductsin foreign
countries.

GIN9

1-7

Scale

Our Government has offered
ourorganization financial or
material support for
attending trade shows and
export fairs.

GIN1

1=7

Scale

Our Government bodies
provide consultation toour
organization through an
informal network.

GIN1

14

Scale

Our Government bodies
provide consultation toour
organization through a
formal network.

GIN1

1-7

Scale

Our Government bodies
communicate economic
development policies to our
organization.

GIN1

1-7

Scale

Our Government bodies
identify economic
development opportunities
for the growth of our
organization.

GIN1

Scale

Our Government engaged
advisory bodies that handle
the problems andissues
facing by our organization.

GIN1

1-7

Scale

Our Government has flexible
policies and regulations.

GIN1

1-7

Scale

Our Government bodies
provide relevant IR4.0
information/ knowledge that
assistour organization.

GIN1

1-7

Scale
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Our Government provides
relevant IR4.0 seminars,
courses or conferences that
benefit our organization.

GIN1

Scale
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APPENDIX 2
PART B — MISSING DATA

N

Valid Missing Minimum Maximum
Gender 202 0 1 2
Age 202 0 1 4
Highest Education Level 202 0 2 5
What isyour position in the 202 0 1 8
organization?
How long have youbeen with 202 0 1 3
the organization?
Type of the organization 202 0 1 3
Number of full time employees 202 0 1 3
in thisorganization
Years in business 202 0 1 5
Annual sales turnover (in RM) 202 0 1 3
How longhave your 202 0 1 3
organization been implementing
IR4.0?
Market level 202 0 1 2
PU1 202 0 1 7
PU2 202 0 1 7
PU3 202 0 1 7
PU4 202 0 1 7
PU5 202 0 1 7
PUG 202 0 1 7
PU7 202 0 1 7
PU8 202 0 1 7
PU9 202 0 1 7
PU10 202 0 1 7
PEOU1 202 0 1 7
PEOU2 202 0 1 7
PEOU3 202 0 1 7
PEOU4 202 0 1 7
PEOUS 202 0 1 7
PEOUG6 202 0 1 7
PEOUY 202 0 1 7
PEOUS8 202 0 1 7
PEOU9 202 0 1 7
PEOU10 202 0 1 7
OP1 202 0 1 7
oP2 202 0 1 7
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202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202

OP3
OP4
OP5

OP6

OP7
OP8
OP9

OP10

INN1
INN2
INN3
INN4
INNS
INN6
INN7
DIS1
DIS2
DIS3
DIS4

DIS5

DIS6
DIS7
DIS8
INS1
INS2
INS3
INSA
INS5
INS6
INS7
INS8
INS9
INS10
GIN1
GIN2

GIN3

GIN4
GINS
GING

GIN7
GIN8
GIN9
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GIN10 202 0 1 7
GIN11 202 0 1 7
GIN12 202 0 1 7
GIN13 202 0 1 7
GIN14 202 0 1 7
GIN15 202 0 1 7
GIN16 202 0 1 7
GIN17 202 0 1 7
GIN18 202 0 1 7
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APPENDIX 2
PART C-NORMALITY TEST (SKEWNESS)

Descriptive Statistics

Std.
Mini | Maxi Deviatio
N mum | mum | Mean n Skewness Kurtosis
Statis | Statist | Statist Statisti Std. Std.

Statistic | tic ic ic Statistic c Error | Statistic | Error
PU1 202 1 7 4.65 1.397 -0.669 0.171 -0.155 | 0.341
PU2 202 1 7 4,58 1.430 -0.475 0.171 -0.416 | 0.341
PU3 202 1 7 4.56 1.449 -0.526 0.171 -0.390 | 0.341
PU4 202 1 7 454 1.449 -0.585 0.171 -0.384 | 0.341
PU5 202 1 7 4.49 1.490 -0.581 0.171 -0.582 | 0.341
PU6 202 1 7 452 1.463 -0.550 0.171 -0.457 | 0.341
PU7 202 1 7 4.46 1.470 -0.491 0.171 -0.559 | 0.341
PU8S 202 1 7 458 1.501 -0.680 0.171 -0.255 | 0.341
PU9 202 1 7 4.13 1.475 -0.280 0.171 -0.814 | 0.341
PU10 202 1 7 4.44 1.506 -0.542 0.171 -0.498 | 0.341
PEO 202 1 7 4.28 1.467 -0.471 0.171 -0.628 | 0.341
Ul
PEO 202 1 7 4.18 1.462 -0.352 0.171 -0.642 | 0.341
u2
PEO 202 1 7 4.19 1.525 -0.296 0.171 -0.767 | 0.341
U3
PEO 202 il 7 3.98 1.503 -0.295 0.171 -0.857 | 0.341
U4
PEO 202 1 7 4.06 1531 -0.252 0.171 -0.829 | 0.341
us
PEO 202 1 7 4.34 1.592 -0.335 0.171 -0.775 | 0.341
U6
PEO 202 1 7 3.70 1.584 -0.002 0.171 -1.100 | 0.341
u7
PEO 202 1 7 3.75 1.555 -0.077 0.171 -1.045 | 0.341
us
PEO 202 1 7 4.09 1.520 -0.229 0.171 -0.755 | 0.341
U9
PEO 202 1 7 3.95 1.469 -0.104 0.171 -0.816 | 0.341
u10
OP1 202 1 7 4.36 1.422 -0.440 0.171 -0.670 | 0.341
OP2 202 1 7 431 1.505 -0.270 0.171 -0.805 | 0.341
OP3 202 1 7 4.30 1572 -0.293 0.171 -0.718 | 0.341
OP4 202 1 7 441 1.501 -0.479 0.171 -0.613 | 0.341
OP5 202 1 7 4.40 1.562 -0.348 0.171 -0.690 | 0.341
OP6 202 1 7 4.23 1.506 -0.341 0.171 -0.638 | 0.341
OP7 202 1 7 4.22 1.527 -0.229 0.171 -0.805 | 0.341
OP8 202 1 7 4.15 1.489 -0.194 0.171 -0.994 | 0.341
OP9 202 1 7 450 1.504 -0.505 0.171 -0.528 | 0.341
OP10 202 1 7 4.36 1.546 -0.385 0.171 -0.730 | 0.341
INN1 202 1 7 3.70 1.527 0.106 0.171 -0.876 | 0.341
INN2 202 1 7 3.52 1.517 0.022 0.171 -0.876 | 0.341
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INN3 202 1 7 3.85 1.463 0.057 0.171 | -0.615 | 0.341
INN4 202 1 7 3.69 1.551 -0.106 0171 | -0992 | 0.341
INN5 202 1 7 4.25 1.599 -0.250 0.171 | -0.699 | 0.341
INNG6 202 1 7 3.97 1.380 -0.121 0.171 | -0.485 | 0.341
INN7 202 1 7 4.00 1.579 -0.068 0.171 | -0.950 | 0.341
DIS1 202 1 7 5.10 1.146 -0.636 0.171 0.276 | 0.341
DIS2 202 1 7 4.96 1.235 -0.715 0.171 0.426 | 0.341
DIS3 202 1 7 4.86 1.210 -0.378 0171 | -0.177 | 0.341
DIS4 202 1 7 4.79 1.174 -0.407 0.171 0.016 | 0.341
DIS5 202 1 7 4.64 1.497 -0.495 0.171 | -0522 | 0.341
DIS6 202 3 7 5.19 1.099 -0.176 0171 | -0.668 | 0.341
DIS7 202 1 7 5.22 1.107 -0.419 0.171 0.338 | 0.341
DIS8 202 1 7 5.16 1.126 -0.549 0.171 0.614 | 0.341
INS1 202 2 7 5.26 1.112 -0.480 0.171 | -0.360 | 0.341
INS2 202 2 7 5.13 1.211 -0.522 0171 [ -0.289 | 0.341
INS3 202 2 7 5.30 1.093 -0.244 0.171 | -0502 | 0.341
INS4 202 2 7 5.03 1.110 -0.301 0.171 | -0.360 | 0.341
INS5 202 2 7 491 1.094 -0.260 0171 | -0.456 | 0.341
INS6 202 2 7 5.28 1.160 -0.480 0171 | -0.221 | 0.341
INS7 202 2 7 5.38 1.128 -0.331 0171 | -0.352 | 0.341
INS8 202 2 7 5.03 1.117 -0.350 0171 | -0.323 | 0.341
INS9 202 2 7 498 1.189 -0.392 0.171 | -0.433 | 0.341
INS1 202 1 7 4,74 1.310 -0.415 0.171 | -0.338 | 0.341
0

GIN1 202 1 7 3.72 1.454 -0.018 0.171 | -0.654 | 0.341
GIN2 202 1 7 3.50 1.463 0.115 0.171 | -0.763 | 0.341
GIN3 202 1 7 3.43 1.403 0.083 0.171 | -0.611 | 0.341
GIN4 202 1 7 3.13 1.322 0.312 0.171 | -0.408 | 0.341
GIN5 202 i s 3.18 1.415 0.310 0.171 | -0.670 | 0.341
GING6 202 1 7 3.02 1.454 0.555 0.171 | -0547 | 0.341
GIN7 202 1 7 3.07 1.421 0.467 0.171 | -0.433 | 0.341
GINS 202 1 7 3.01 1.386 0.526 0.171 | -0.389 | 0.341
GIN9 202 1 7 3.00 1.439 0.486 0.171 | -0.566 | 0.341
GIN1 202 1 7 3.13 1.417 0.482 0.171 | -0569 | 0.341
0

GIN1 202 1 7 3.03 1.375 0.515 0171 | -0.395 | 0.341
1

GIN1 202 1 7 3.10 1.407 0.364 0171 | -0.712 | 0.341
2

GIN1 202 1 7 3.31 1.482 0.284 0.171 | -0.753 | 0.341
3

GIN1 202 1 7 3.20 1.426 0.365 0171 | -0.723 | 0.341
4

GIN1 202 1 7 3.10 1411 0.521 0.171 | -0.484 | 0.341
5

GIN1 202 1 7 3.39 1.389 0.103 0.171 | -0.841 | 0.341
6

GIN1 202 1 7 3.20 1.501 0.380 0171 | -0.792 | 0.341
7

GIN1 202 1 7 3.68 1.539 0.016 0171 | -0953 | 0.341
8

Valid 202

N

(listw

ise)
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APPENDIX 2
PART D-NORMALITY TEST (KOLMOGOROV-SMIRNOV)

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
PU1 223 202 .000 .909 202 .000
PU2 174 202 .000 .928 202 .000
PU3 194 202 .000 .924 202 .000
PU4 224 202 .000 915 202 .000
PU5 209 202 .000 .904 202 .000
PUG 207 202 .000 919 202 .000
PU7 193 202 .000 922 202 .000
PU8 228 202 .000 907 202 .000
PU9 167 202 .000 932 202 .000
PU10 215 202 .000 919 202 .000
PEOU1 214 202 .000 .920 202 .000
PEOU2 .198 202 .000 .930 202 .000
PEOU3 182 202 .000 935 202 .000
PEOU4 177 202 .000 .929 202 .000
PEOUS 171 202 .000 935 202 .000
PEOUG .190 202 .000 933 202 .000
PEOUY 155 202 .000 .930 202 .000
PEOUS 146 202 .000 .930 202 .000
PEOU9 .156 202 .000 941 202 .000
PEOU10 134 202 .000 941 202 .000
OP1 224 202 .000 918 202 .000
OP2 182 202 .000 935 202 .000
OP3 167 202 .000 941 202 .000
OP4 .199 202 .000 .925 202 .000
OP5 149 202 .000 935 202 .000
OP6 170 202 .000 937 202 .000
OP7 150 202 .000 .939 202 .000
OP8 177 202 .000 .927 202 .000
OP9 219 202 .000 922 202 .000
OP10 .196 202 .000 929 202 .000
INN1 151 202 .000 .942 202 .000
INN2 154 202 .000 939 202 .000
INN3 .156 202 .000 .946 202 .000
INN4 163 202 .000 934 202 .000
INN5 175 202 .000 941 202 .000
INNG 178 202 .000 941 202 .000
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INN7 164 202 .000 .939 202 .000
DIS1 210 202 .000 .904 202 .000
DIS2 207 202 .000 .909 202 .000
DIS3 179 202 .000 .929 202 .000
DIS4 .169 202 .000 922 202 .000
DIS5 .189 202 .000 .924 202 .000
DIS6 .186 202 .000 913 202 .000
DIS7 176 202 .000 915 202 .000
DIS8 .183 202 .000 .908 202 .000
INS1 228 202 .000 .902 202 .000
INS2 215 202 .000 .910 202 .000
INS3 195 202 .000 914 202 .000
INS4 192 202 .000 919 202 .000
INS5 .196 202 .000 918 202 .000
INS6 194 202 .000 .910 202 .000
INS7 172 202 .000 910 202 .000
INS8 205 202 .000 .916 202 .000
INS9 195 202 .000 918 202 .000
INS10 193 202 .000 .930 202 .000
GIN1 164 202 .000 943 202 .000
GIN2 .158 202 .000 943 202 .000
GIN3 145 202 .000 945 202 .000
GIN4 .189 202 .000 .934 202 .000
GIN5 165 202 .000 .933 202 .000
GING 195 202 .000 911 202 .000
GIN7 194 202 .000 .924 202 .000
GIN8 .186 202 .000 .920 202 .000
GIN9 192 202 .000 919 202 .000
GIN10 .186 202 .000 .920 202 .000
GIN11 184 202 .000 921 202 .000
GIN12 179 202 .000 .924 202 .000
GIN13 168 202 .000 .933 202 .000
GIN14 .180 202 .000 .926 202 .000
GIN15 191 202 .000 918 202 .000
GIN16 .153 202 .000 .935 202 .000
GIN17 185 202 .000 .923 202 .000
GIN18 .166 202 .000 .936 202 .000

a. Lilliefors Significance Correction
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