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ABSTRACT

The advancement and increasing usage of digital technologies due to evolution in industrial
revolution 4.0 affected the economic well-being of society. Furthermore, the occurrence of COVID-
19 has significantly reordered the world of work, consumption, sociability, and governance. 2.8
million of B40 households in Malaysia are low-skilled workers, low health quality and high
illiteracy are unemployed. They are facing financial hardship because of increasing cost of living,
expose to poverty, social discrimination and inequality subsequently unable] to achieve economic
well-being. In the current literature, there is still a lack of efforts to systematically review the state
of the art of this new industrial revolution wave especially focusing on the impact of economic well-
being. The aim of this study is to address this gap by investigating the academic progresses in
Industry 4.0 and economic well-being. A systematic literature review was carried out to analyze
the academic articles within the Industry 4.0 and economic well-being topic that were published
online from 2014 until the end of March 2021. The obtained result from the general data analysis
of included papers such as relevant journals, their subject areas and categories, conferences,
keywords and the specific data analysis corresponding to research questions are illustrated and
discussed. These results not only summarize the current research activities such as main research
directions, applied standards, employed software and hardware, but also indicate existing
deficiencies and potential research directions through proposing a research agenda. The findings
of this review can be used as the basis for future research in Industry 4.0 and related topics.

Keywords: Industrial Revolution 4.0, Economic Well-Being, Systematic Literature Review

INTRODUCTION

The concept of Industrial Revolution 4.0 (IR 4.0) was presented in 2011 by Henning Kagermann
(former top manager of the SAP software corporation in Germany) (Paprocki, 2016). Industry 4.0,
referred to as the “Fourth Industrial Revolution,” is also known as “smart manufacturing,”
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“industrial internet” or “integrated industry” (Hofmann & Riisch, 2017). This several terms is
increasingly becoming more popular and has been receiving attention all over the world (Liao et
al., 2017; Rennung et al., 2016). According to Google Trend, the number of google searches that
contained the term “Industry 4.0” and “Fourth Industrial Revolution” began in 2012 and 2015 and
there has been an upward trend as of December 2018, which shows the popularity of this topic
(Figure 1). This graph shows that industry 4.0 is an emerging topic and needs more research. This
is a wonderful opportunity for researchers to develop their research expanse and managers to
discover more about this topic and figure out how they can implement Industry 4.0 in their
companies.

Figure 1: Number of Google Searches Conducted between January 2011 to September 2019 by contains the
Keywords “Industrie 4.0 and Industry 4.0”

Google Trends for "Industry 4.0" (2011—-2019)
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Sources: Google Trends Search 2011 -2019

The Fourth industrial revolution IR4.0 radically impacted our daily lives. It is ongoing automation
of traditional manufacturing and industrial practices, using modern smart technology. Both large-
scale machine-to-machine communication (M2M) and the internet of things (IoT) are integrated in
order to increase automation, improved communication and self-monitoring, and production of
smart machines which are used to analyze and diagnose issues without the need of human
intervention.

Human resource development is one of the concerns to put IR 4.0 into practice (Yong et al
2020). Skilled human resource is one of the most critical elements to fulfill in Industry 4.0 (Hassan
Reza Mohammad Nurul, Sreenivasan Jayashree, Malarvizhi, 2021). Low-skilled jobs will be taken
over by autonomous machines in the future, so the worker must top up with the new skills related
to smart machines operation (O’Halloran and Kvochko,2015) in order to remain in the industry.
The implementation of IR 4.0 is very significant to the current situation of the pandemic COVID-
19. The increasing usage of digital technologies and communication requires knowledge and skills
to adapt to new norms. In Malaysia, 2.8 million of the B40 households are low-skilled workers.
Most of them are unemployed due to lack of skill, knowledge and education during pandemic
COVID-19.1In addition, the highest rate of unemployment among youth was recorded by the Bottom
40% (B40) group (Kementerian Pendidikan Malaysia (KPM), 2019). Additionally, based on the
tracer study report 2019 by KPM, the first degree graduates recorded 25.3 per cent the highest
unemployment rate of any other level. Unfortunately, the highest rate of unemployed or working
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under academic qualifications was recorded by graduates from low income families or B40 groups
with 32.2 per cent (KPM 2019). Unemployment caused B40 households to face financial hardship
due to increasing cost of living, expose to poverty, social discrimination and inequality
subsequently unable to achieve economic well-being.

In light of the importance of IR 4.0 on well-being, this leads to the conclusion that IR4.0
helps to improve the standard of living especially for B40 households. IR4.0 is the basis for the
development of our country especially if it's combined with knowledge, skills and education. In
general, well-being is the physical, social, and economic benefits that contribute to the enhancement
in the quality of life and satisfaction of an individual, family, and the community. Well-being can
be measured in different ways. Most of the previous studies such as Osberg and Sharpe (2002, 2005
and 2011) include per capita consumption, accumulation of stocks, intensity of poverty and income
inequality, and economic security including job loss and family break-up as a component or
dimensions of economic well-being. Based on the Malaysia Well-being Report, there were 14
components of well-being introduced. 68 indicators in total were used to measure each component.
The components constituted under economic well-being were transport, communications,
education, income and distribution, and working life. Components constituted under social well-
being were housing, leisure, governance, public safety, social participation, culture, health,
environment, and family.

Due to its peculiarities, IR 4.0 has become an indispensable tool in improving the well-being
of humans. The usage of Internet of Things using IT (Information Technology) and OT (Operational
Technology) and robotics for example can reduce the operation and production cost, and increase
the firm's profit (Sreenivasan et. al,2019 and Wirtz et.al, 2021). Nevertheless, academics have only
in recent years started to analyze IR4.0 in the manufacturing industry where human knowledge,
skill and experience are important to achieve higher levels of operational productivity and
efficiency (Peruzzini, Grandi, Pellicciari 2017). Most of previous studies highlight IR4.0 on
industry healthcare (Laurenza et al., 2018)knowledge management (Mat Nor et al., 2020) work
environment (Veloso et al., 2020) product and services (Harwood & Garry, 2017), and
entrepreneurship (Cota et al., 2020). IR4.0 could therefore be considered as a determinant key to
all those sectors since it is represented by professional experience, skills, knowledge and
organizational structure.

Keeping in mind the fundamental importance that IR4.0 can have in any context, and
especially improving the quality of life, it is important to conceptually consolidate the results shown
by previous studies related to this topic. To do this, we have chosen to use a systematic literature
review which enables us to identify the main literature gaps, which supports the identification of
future research fields that could still be developed.

This work aims to contribute to the literature on IR4.0 and economic well-being, exploring
the existing literature in this field, to synthesize the previous works and to identify the major areas
of research and the methods used to carry out these studies. It identifies the geographical areas to
which the authors are affiliated and the periods in which these studies were published. Thanks to
the systematic review, evidence is obtained (Tranfield, 2003) that provides answers to the following
research questions:

RQ1. What are the trends IR 4.0 based on economic well-being?

RQ2. What are the impacts IR 4.0 on economic well-being addressed on research?
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After reviewing the literature, the authors have identified the topics most analyzed by scholars over
ranges in certain time periods. The authors have also identified the most-used method to carry out
this research and the geographical regions from which researchers have published (RQ1). The
topics most frequently addressed have been outlined (RQ2).

Therefore, the authors have achieved their predefined objectives. The paper is structured as
follows. Section 2 is dedicated to explaining the methodological approach used to carry out this
study; section 3, the findings of the analysis are reported. The final section in section 4, conclusions
are drawn and future research directions are suggested.

METHODOLOGY

Based on the topic and existing research in this area, a systematic literature review on IR 4.0 and
economic well being was implemented for this paper, a structured review methodology was adopted
based on the five steps (Denyer & Tranfield, 2009) suggested for conducting systematic literature
reviews: (1) question formulation, (2) locating studies, (3) study selection and evaluation, (4)
analysis and synthesis, and (5) reporting and using results (Abdirad & Dossick, 2016).

Figure 2: Steps in Systematic Literature Review in Current Research

(et
Formulaton

Reporting and Locating
| ning Results Stuhies

Analy sis and Study Sclection
Synthe s and Fyvnluation

Step 1: Question Formulation

First, this paper analyzed the general trends in the literature from the standpoint of the number of
studies on Industrial Revolution 4.0, economic well being and other related subjects. Secondly, this
paper analyzed the findings from the existing studies by evaluating the state of the research on this
subject and the pros and cons of the previous studies. From that, two main question were formulated
as in Figure 3 below:

Figure 3: Question Formulated and Analysis Criteria
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Analysis Number of studies, publication years

Criteria Methods, databased, geographical & location

Analysis Content analysis based on selected papers

Criteria Analysis based on impacts and elements of economic well-being.

Step 2: Locating Studies

The relevant research related to the particular review questions were located, selected, and
appraised (Denyer & Tranfield, 2009). Four search keyword phrases: “IR 4.0 and well- being,”
“IR4.0 and economic well- being" and “Impact IR4.0 and economic well-being” were used to access
Google Scholar first, because this search engine shows most of the results from all databases. To
identify relevant papers, the title, abstract, or keywords contained were analyzed. Furthermore, it
was decided to look at other major research databases. This paper just focuses on two main
databases namely Emerald and Elsevier to determine whether relevant papers could be found.
Keyword selection and database lists caused some limitations on finding papers in this research.
Because this subject topic is still new, all review papers in this research were published from 2014
up to 2021. Furthermore, only those papers written in English were selected.

Step 3: Study Selection and Evaluation

The authors reviewed the content of each paper to evaluate the relevant studies on this topic. They
selected related papers which discuss IR 4.0 impacts and economic well-being. The data of the
selected and evaluated papers will be present in a descriptive chart in results and discussion part.

Step 4: Analysis and Synthesis

In this step, each paper selected was analyzed based on the question formulated in Figure 3. The
first question involved a search trends including the numbers of journal, location and years of
publication and the method used in each paper. The second question will specifically discuss the
impacts of IR 4.0 towards economic well-being.

Step 5: Reporting and Using Results

According to the methodology, step 5 will present the results based on the evaluation of selected
papers. From this section, research gaps are determined and recommendations for future research
are made. At the end of this paper, a summary and conclusion are presented.

RESULTS

The discussion section started with Table 1 and Figure 4 that represents the number of publications
distributed by keywords and Database referred. From the table and figure below presents the
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number of reviewed and selected articles in each database. A total of 41 out of 295 publications
were selected and included in the analysis.

Table 1: Number of Publications Distributed by Keywords and Database

Keywords
Number of Journal Number of Journal Selected

Elsevier Emerald Elsevier Emerald
IR 4.0 and well- 45 62 11 12
being
IR 4.0 and 41 55 5 5
economic well-
being
Impact of IR 4.0 38 54 4 4

and economic
well-being”

Figure 4: Number of Publications Distributed by Keywords and

Database
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Figure 5: Number of Publications Distributed by Locations
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Figure 6: Number of Publications Distributed by Years

2014 2015 2016 2017 2018 2019 2020 2021

Years

While, Figure 5 and Figure 6 above used to answer the first question in step 2 (RQ1). Which
involved a search for the trends of existing research in IR 4.0 and economic well-being for example
number of articles, publications location and the years articles were published. Regarding the data,
8 out of 41 publications on the topic of IR 4.0 and economic well being were published from
Malaysia, followed by Brazil with 4 publications, United Kingdom and China with 3 publications.
While, other countries listed with 1 paper published namely Denmark, Finland, India, Krea,
Norway, Tunisia, Italy, Vietnam, Portugal and Argentina. Furthermore, Figure 6 also shows the
chronological distribution of publications from 2014 to half year of 2021. The first paper related to
IR 4.0 based on well-being generally was published in 2014 and there is significant growth in the
number of studies on this topic even in the half of 2021 with 11 papers.
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To answer the second question (RQ2) mentioned in step 2 and to find research key topics
and areas, this papers performed content analysis based on the findings by keywords as presented

in the Table 2 below:

Table 2: Findings by Keyword

Dimension in
economic well-
being

Keyword

Database

Elsevier

Emerald

Impact of IR 4.0
and economic
well-being

transport -

communications

1. Internet of Things,
robotics, artificial
intelligence and big
data in all industries
and social activities
provide goods and
services that address
manifold needs in
more responsible ways
(Potocan et al., 2021)

2. The use of Al
enables the
interactions between
health professionals
and care seekers at a
distant (Wong &
Sa’aid Hazley, 2020)

education 1. technology providers
should also pay more
attention to knowledge
transfer and value and thus
address the needs of SMEs
more specifically (Fei Yiu

2020)

1. The viability of
Open Source
Hardware (OSH) and
technological
innovation in the
academic sphere,
provide great potential
in the areas of health
and education (Cota et.
al 2020)

1. Digital use in IR 4.0
shows that it has a positive
and statistically significant

income and
distribution

1. Big data dan digital
transformation help to
improve firm
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impact on household performance, achieve
income and expenditure. better

Digital use significantly environment,social
contributes to the and economic benefits
improvement of (Del Giudice et al.,

the economic well-being of  2020)
rural households, (Haiying
et al 2021)

working life 1. IR 4.0 shows a
significant relationship
between economic well-
being and workers
performance. (Maziana
Zakaria et.al 2014)

2. IR 4.0 investments will
reduce the employment of
low-level labour force
while increasing the
employment of qualified
labour force in areas such
as design and information
technology. (Hasan et. al
2019)

LITERATURE FINDINGS

In the following section, the results obtained from the literature review are presented based on the
economic well-being dimension which are transport, communications, education, income and
distribution, and working life.

Communication

The Industry 4.0, now assumed as the fourth industrial revolution IR 4.0 has been brought into the
world by the German government in 2011 (Alcacer and Cruz-Machado 2019; Wagner, Herrmann
and Thiede 2017; Grieco, Caricato, Gianfreda, Pesce, Rigon, Tregnaghi and Voglino, 2017; Moty],
Baronio, Uberti, Speranza and Filippi 2017). Industry 4.0 is defined as the digital transformation
involving manufacturing and technology platforms; Big Data/Analytics, (Industrial) Internet of
Things using IT (Information Technology) and OT (Operational Technology), robotics,
cybersecurity, cloud, simulation, additive manufacturing (3D), and augmented reality. The aim of
IR 4.0 is to work with a higher level of automatization to achieve a higher level of operational
productivity and efficiency (Peruzzini, Grandi, Pellicciari 2017) besides connecting the physical to
the virtual world (Leyh, Martin, Schaffer 2017). This relevant revolution is expected to bring a
good development for the industrial scenario focusing on creating smart products, smart processes,
and smart procedures (Baena, Guarin, Mora, Sauza, Retat 2017). The firms in the economic sectors
are expected to increase the level of digitalization, working together in digital ecosystems with
customers and suppliers (Tupa, Simota, Steiner 2017). Internet of Things, robotics, artificial
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intelligence (AI) and big data in all industries and social activities provide goods and services that
address manifold needs in more responsible ways (Potocan et.al , 2021). Furthermore, the usage of
Al enables the interactions between health professionals and care seekers at a distance (Wong &
Sa’aid Hazley, 2020).

Education

The viability of Open Source Hardware (OSH) and technological innovation in the academic
sphere, provide great potential in the areas of health and education (Cota et. al 2020).
Besides,technology providers should also pay more attention to knowledge transfer and value and
thus address the needs of SMEs more specifically (Fei Yiu 2020). It is important to ensure SMEs
are in line with the IR4.0. In Malaysia, pandemic affected various sectors including services,
manufacturing, mining, agriculture, and construction. Bank Negara Malaysia reported a GDP
growth of 0.7 percent for the first quarter of 2020, as compared to 4.5 percent for the first quarter
of 2019 due to movement control order. Overall it affected 2.8 million of B40 households in
Malaysia. Furthermore, the highest rate of unemployment among youth was recorded by the Bottom
40% (B40) according to a group (Kementerian Pendidikan Malaysia (KPM), 2019). Additionally,
based on the tracer study by KPM, the first-degree graduates recorded 25.3 per cent the highest
unemployment rate of any other level. Unfortunately, the highest rate of unemployed or working
under academic qualifications was recorded by graduates from low-income families or B40 groups
with 32.2 % (KPM 2019). More than 1.5 billion students have been affected by the closure of
educational institutions, reported by the United Nations Educational Scientific and Cultural
Organization (UNESCO, 2020).

Income and Distribution

Malaysia acknowledges the drivers of Industry 4.0 to the global economic order, technology
advancement, knowledge and skill, global supply chain, competitiveness, regulations, and customer
behavior. Since the IR 4.0 boom, the research community has experienced different approaches to
IR 4.0 implementations and impacts. In Malaysia, IR 4.0 has been a serious and exclusive
discussion since it was launched by 8th Prime Minister Tun Dr. Mahadir Muhammad on Oct 31,
2018. In conjunction with the launch, Malaysia has taken the initiative by formulating a policy
namely Industry 4WRD under the Ministry of International Trade and Industry (MITI). The
Industry 4WRD policy is believed to encourage the development of Malaysian products and
services using innovative manufacturing capabilities based on technology (MITI, 2018). The
existing technological transformation proposes new hopes and prospects which can lead to
remarkable changes not only in the way of creating new products and making profit but also in the
entire financial structure (Ritkin, 2014). For example, a large number of SMEs can reduce the
operation and production cost, product price and services might be lower, and increase the firm's
profit (Sreenivasan et. al,2019). In addition, big data and digital transformation may also help to
improve firm performance, achieve better environment,social and economic benefits (Del Giudice
et al., 2020). Big data acts as a moderating role in making decisions for a circular economy supply
chain. Digital use in IR 4.0 shows that it has a positive and statistically significant impact on
household income and expenditure. Digital use significantly contributes to the improvement of the
economic well-being of rural households (Haiying et al 2021).
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Working life

IR 4.0 shows a significant relationship between economic well-being and workers performance
(Maziana Zakaria et al 2014). However, IR 4.0 on another side, may reduce the workforce in
technology upgraded industries. Human resource development is one of the concerns to put IR 4.0
into practice (Yong et al 2019). Low-skilled jobs will be taken over by autonomous machines in
the future, so the worker must top up with the new skills related to smart machines operation
(O’Halloran and Kvochko,2015). Skilled human resource is one of the most critical elements to
fulfill in Industry 4.0 (Hassan Reza Mohammad Nurul, Sreenivasan Jayashree, Malarvizhi, 2021).
Thus, this evidence proves that a skilled, knowledge and education and diverse workforce with a
high degree of wage is imperative by upgrading the current workforce and fascinating and
improving potential talent in the industrial sector including in Malaysia (MITI 2018). The
implementation of IR 4.0 is very significant to the current situation of the pandemic Covid 19.

Coronavirus disease also termed COVID-19 is the fifth pandemic to have occurred after the
Spanish Flu pandemic back in the year 1918. COVID-19 spreads from China to other countries by
human-human transmission (Chin-Liu, Kin-Kuo, and Ru- Shih, 2020) and mainly hits the
respiratory system. Coronavirus disease has spread to 215 countries affecting a wide range of
people. Most countries are implementing temporary mobility restrictions, social distancing, and
large-scale gathering cancelation. These strategies have shown their effectiveness in slowing the
transmission speed of SARS-CoV-2, however, they also have side effects on many aspects of
citizen’s lives (UNDP, 2014).

A pandemic can cause economic disruption in different ways (Madhav, Oppenheim,
Gallivan, Mulembakani, Rubin, and Wolfe 2017). The drastic changes in the world of work,
consumption, sociability, and governance caused a high rate of unemployment in the world. The
International Labor Organization estimates that 195 million jobs could be lost in the second quarter
of 2020 as a result of COVID-19 (International Labour Organization, 2020). Due to widespread
business closures, especially in lower-income populations, national economies are expected to
contract, leading to a dramatic rise in unemployment and poverty rates. A report from the World
Bank estimated that 11 million people could fall into poverty across East Asia and the Pacific
(World Bank 2020). People living in poverty, the elderly, youth, and indigenous persons are among
the most vulnerable populations in terms of suffering detrimental effects from the SARS-CoV-2
virus (UNDESA, 2020).They are facing financial hardship due to increasing cost of living, expose
to poverty, social discrimination and inequality finally unable to achieve economic well-being.

CONCLUSION

Industrial revolution 4.0 is an emerging topic and needs more research. This is a wonderful
opportunity for researchers to develop their research expanse and managers to discover more about
this topic and figure out how they can implement Industry 4.0 in their companies.The IR4.0
radically impacted our daily lives. The implementation of IR4.0 might not only affect the
performance of the companies but it also affect the economic well-being of humans. As mentioned
in this paper, it is clear that IR, as an industrial revolution, is increasingly taken into consideration
and therefore analyzed. The authors have knowingly chosen the keywords “industrial revolution”
and “economic well-being” and categorized them into five major components of IR: transport,
communications, education, income and distribution, and working life. This has enabled them to
understand which of these areas have already been treated and discussed and which, instead, have
remained unexplored. After a careful reading of the documents allocated to each category, it is
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possible to state that the trend is increasing from 2011-2021. Most of the previous research was
conducted in Malaysia and most of them focus on the impact of IR 4.0 in communication, education,
income and distribution, and working life. Again, the use of technology in the digital age could be
analyzed, this time with reference to human capital. It also seems interesting to analyze how the
use of IT effects, influences and modifies the know-how, skills, abilities and experiences of the
members of organizations. On the other hand, it should be interesting to consider human capital in
conjunction with technology to understand how these two factors can affect the development
process of human which cover both material and spiritual aspects.
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