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Abstract: Industrial Revolution 4.0 (IR 4.0) adoptions have a positive effect on many facets of human life, 

including the economy and culture, such as income growth and living standards. Nevertheless, it will also 

have a negative effect on society, especially the social well-being that needs to be studied and explored. 

Thus, the purpose of this study is to develop a conceptual framework for an evaluation method to assess the 

degree of readiness of employees for IR 4.0 from a social well-being perspective. This paper used a search 

engine optimization (SEO) approach using related keywords from google suggest results as a guidelines and 

content analysis strategy based on the first three pages of results accessed during the identification phase 

based on PRISMA systematic methodology to review existing model. The review identifies 59 social well-

being models with different dimensions. This study proposes five dimensions as the most important social 

well-being perspectives for organizations namely social integration, social acceptance, social contribution, 

social actualization and social coherence. It is expected that the establishment of the assessment tool can be 

used to measure the readiness of employees to face challenges of IR 4.0. 

Keywords: Social Well-being, Industrial Revolution 4.0, Readiness Assessment Tool, Systematic Literature 

Review. 

1. Research background 

Industry Revolution 4.0 is an age in which, via computer systems, the Digital Revolution 

links entities and machines, allowing them to send and receive data over a network in order to 

facilitate mass production that is highly versatile, individualized and resource-friendly (Hammoudi 

et al., 2018; Ślusarczyk, 2018). The word Industry 4.0 originates from the German Government's 

high-tech plan, which aimed to redefine the position of the global eco-friendly manufacturing post 

that suggest the 4th Industrial Revolution, a cyber physical age, which will be realised over the next 

20 years (Zhong et al., 2017). This would make mass manufacturing extremely scalable, 

personalized and sustainable, motivated by a desire for shorter economy of scale, greater efficiency 

and greater utilization of available resources and motivated by a shorter time-to-market 

requirement, improved flexibility and greater utilization of properties. (Hamidi et al., 2018). Social 

well-being, in nature, allows us to maintain active and purposeful social lives that strengthen and 

maintain our sense of well-being. The growth of Industry 4.0 creates tremendous opportunities for 

sustainable development to be realized and has a direct impact on the manufacturing industry. It 

focuses on the growth of smart manufacturing, smart products and smart services, also referred to 

as the industrial internet, incorporated into the IoT technology and Assistance (Shrouf et al., 2014). 

More fundamentally it will create new aspect of social well-being and changes to the way in 

which we do business today. Based on research at the University of Warwick, an Industry 4.0 

readiness assessment tool has been developed More importantly, new facets of social well-being 

and improvements to the way we do business today will be made. An Industry 4.0 readiness 

evaluation tool (WMG, 2017) to provide a simple and intuitive way for companies to start to assess 

their readiness and future ambition to harness the potential of the Internet generation In its essence, 

the readiness assessment method is systematic and looks beyond the technology to take into 

account six core dimensions with 37 sub-dimensions of sector 4.0 readiness (WMG, 2017).  

 In nature, social beings imperative that we maintain active and purposeful social lives which 

enhance and preserve our sense of well-being. Therefore, a social well-being evaluation tool is 
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important for businesses to evaluate the readiness level of their workers in order to comply with 

government initiatives towards Industry 4.0. 

2. Literature review 

2.1. Industrial revolution 

In the early industrialized countries, industrial value creation is currently formed by growth 

towards the fourth stage of industrialization, called Industry 4.0, which creates enormous potential 

for sustainable development to be realized (Stock & Seliger, 2016). Moreover, the development 

towards Industry 4.0 has presently a substantial influence on the manufacturing industry (Lee et al., 

2015). It is focused on the development of industrial automation, smart goods and smart systems 

incorporated into the Internet of Things and Technology, also known as the Industrial Internet 

(Stock & Seliger, 2016). Additionally, Industry 4.0 also includes multiple technologies, equipment 

communications network, cyber - physical systems, automation, machine learning, business 

analytics, and many other fields of cloud technology. (Schumacher et al., 2016).  

The Malaysian government is aggressively undertaking various efforts to help market 

players embrace Industry 4.0 through automation and smart technology development to match with 

global growth (Ministry of International Trade and Industry, 2020). In conjunction, with the 

National Industry 4.0 Strategy, the Government has launched the 11th Malaysia Plan, which will 

accelerate the acceptance of Industry 4.0 technological innovations (Ariffin et al., 2020; Bahrin et 

al., 2016). Moreover, many programs have been developed and organized for industry player to 

ensure Malaysian Industry remains competitive in the global market. In the recent 2018 Budget, the 

government highlighted many competitive reward incentives to fuel the growth and adoption of 

Malaysia's smart industrialization 4.0 (Premkumar & Dashveenjit, 2018). 

Simultaneously, intensify and effort of government with the Industry 4.0 initiative, give an 

impact not only to the industry itself but also to the employees. Employees are important assets or 

resources of the industry. According to Nagy, Oláh, Erdei, Máté, and Popp (2018), the impact of 

Industry 4.0 on human activity will be very significant. It is believed that Industry 4.0 will 

formulate an influence to the well-being of employees. Technology (i.e. IoT) will take over several 

workers, both in the blue and white-collar divisions, and as computers begin to organize themselves 

to provide work, the operational structures in the industries will also shift (Nagy et al., 2018). The 

vast gap between what is taught and the skills required by workers is among the key implications 

for this. In addition, according to Human Resources Development Fund (HRDF) chief executive, 

most of the 15 million private sector Malaysian employees need to be educated or trained to be 

multi-skilled in order to meet the demands of rising workplace digitalization (The Star, 2017). 

Employees need to change according to the industry change. The changes definitely will have an 

effect on their    especially in term of social dimension. 

Despites of emergent industries to align with government effort in Industry 4.0, it is also 

essential to recognize the well-being and readiness of employees. Employees’ well-being in the 

consequences of Industry 4.0 is imperative because it is associated with employee performance. 

The readiness of employee to cope with any issue relates to Industry 4.0 should be given more 

attention to ensure the sustainable of employee performance which in turn will increase company 

performance and ensure successful of government imitative to become high income nation. Over 

the years, a rising number of researchers are trying to understand and reason for factors that impact 

and constitute well-being and employee success potential. (Mohammad et al., 2016).  

2.2. Well-being 

The status of a person or community, such as their societal, religious, emotional, financial or 

healthcare situation, is defined as well-being or welfare (Mohammad et al., 2016). Well-being, in 

other words, is a healthy physical, social and mental condition that arises from mutual resources 

and relationships with individuals and locations (Naslund et al., 2016). It includes conditions that 

include positive professional relationships, community empowerment, economic stability, pleasing 
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jobs, good health, and a safe and attractive atmosphere to meet and reinforce basic requirement. 

(Bakar et al., 2016). The Malaysia Economic Planning Unit (EPU), which prepared the Malaysia 

Well-being Report, described well-being as the physical, social and economic benefits that have 

contributed to improving the quality of life and satisfaction of a person, family and society (Bakar 

et al., 2016). 

To systematically measure the progress of Malaysia, the Malaysia Well-being Index (MWI) 

was created with the goal of improving and improving the current quality of life in Malaysia and of 

achieving more detailed social indicators to measure national progress (Bakar et al., 2016). 

However, there is no comprehensive indicator to access of employee readiness towards Industry 

4.0 in Malaysian perspective and it is important to balance to create truly happy Malaysian 

employees (Bakar et al., 2016; Dali et al., 2017). 

2.3. Social well-being 

Social well-being is defined as the ability of a community to meet the necessary human 

needs of the population, create the foundations that enable individuals and communities to improve 

and sustain the well-being, and set the environment for all people to overcome challenges (Bakar et 

al., 2016). Housing, leisure, governance, public safety, social participation, culture, health, 

environment and family are the components of social well-being (Bakar et al., 2016). The social 

well-being aspect of Industry 4.0 will give named employees several advantages, such as enhanced 

learning process through smart and automatic systems and interfaces with technology that lead to 

increased job satisfaction in industrial workplaces (Müller et al., 2018). However, Muller et al. 

(2018) also pointed out that existing literature cannot provide a unified viewpoint on whether an 

increase or decrease in the number of workers in the industry would be induced by Industry 4.0.  

2.4. Readiness assessment tool  

In order to ensure that businesses are able to fully leverage and optimize the technology, it is 

important to evaluate how well companies are digitally equipped for Industry 4.0 technologies. The 

Industry 4.0 readiness evaluation is stated to be part of the 2019 budget steps to promote the 

implementation of Industry 4.0, and a total of RM210 million has been allocated to finance this 

initiative from 2019 to 2021 (The Star, 2018). Therefore, it is significant to establish measurement 

to assess readiness of employees to face challenges of Industry 4.0 and the indicator is crucial 

because it will become the government's benchmark for formulating policies and promoting 

initiatives to achieve a high-income, prosperous and inclusive nation. In order to perform better, 

industry and the academic community have made nonstop efforts to develop and re-create self-

assessment models that can test the readiness of companies for Industry 4.0 (Schumacher et al., 

2016). Organizations can then have two terminal states, the least ready or the most ready, 

depending on the models (Hizam-Hanafiah et al., 2020). In recent years, a range of readiness 

models have been developed by researchers from academia and industry for Industry 4.0. Figure 1 

displays the 30 Industry 4.0 Readiness Model from different authors and founders based on 97 

papers published from 2000 to 2019 in peer-reviewed academic journals and industry reports with 

158 basic model dimensions using the methodology of systematic literature review (SLR) (Hizam-

Hanafiah et al., 2020).  



56 Revista Română de Informatică și Automatică, vol. 31, nr. 1, 53-64, 2021 

http://www.rria.ici.ro   

 

Figure 1. 30 Industry 4.0 Readiness Models  

(Source: Hizam-Hanafiah, Soomro & Abdullah, (2020)) 

 

The researchers suggested six dimensions (Technology, Individuals, Policy, Leadership, 

Process and Innovation) based on Figure 1, which can be regarded as the most important 

dimensions for organizations. Their analysis shows that 70 (44 percent) of the total 158 specific 

dimensions of Industry 4.0 apply to technology evaluation alone (Hizam-Hanafiah et al., 2020). 

Therefore, this research study proposed to establish an assessment tool to measure the readiness 

level of employees towards Industry 4.0. It is also proposed to investigate the dimensions of social 

well-being of the employees as important indicators to support companies’ objectives towards 

Industry 4.0.  

3. Methodology 

To add to the current body of knowledge on Industry 4.0 readiness assessment tool for social 

well-being, a search engine optimization (SEO) approach based on many related keywords such as 

social well-being dimensions for industry 4.0 was used to see related findings from the Google 

Suggest and Google Scholar web applications. The technique is particularly helpful as it optimizes 

website that achieve higher ranking in search engines’ organic results. This approach is adapted as 

it shows a top result for searchers of a certain keyword thus showing the popular models of social 

well-being that have been viewed by netizen either academicians or other categories of users. To 

find related keywords, google trend have been applied for searching more social well-being models 

and have higher hits of viewers. These approach delivers the most relevant models, faster and in 

formats that are most helpful to the type of information we seek. For structural methods, we adapt 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) to review 

existing models to be implemented or modified for the research, as shown in Figure 2 (Moher  

et al., 2011). 
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Figure 2. PRISMA flowchart, adapted from Moher et al., (2011) 

 

Content analysis has further supported the approach, as it is also preferred for data analysis 

in the social sciences. Content analysis can be described as a structured method in which certain 

terms (codes) are summarized within categories in a text (Elo & Kyngäs, 2008). Search boundary 

and keyword used for scanning the results shown in Table 1 while for inclusion and exclusion 

criteria depicted in Table 2. 

 

Table 1. Search boundary and keyword 

Search boundary Google Suggest 

Keywords search Social Well-being dimensions, Social well-

being dimensions for industry 4.0 

 

Table 2. Inclusion and exclusion criteria 

 Inclusion Exclusion 

Literature Type Indexed journals, chapters, 

conference proceeding, 

industry reports 

Non-indexed journals, 

magazine articles 

Language English Non-English 

Timeline Between years 2000 and 2020 Before year 2000 

 

4. Results 

Following the research objective of this paper, several targeted articles on social well-being 

dimensions related to industry 4.0 have been selected and analysed. Then, the most related 

dimensions to the industry 4.0 selected as shown in Figure 3. We adapted the model proposed by 

Keyes (1998) as cited by Lages et al. (2018). 



58 Revista Română de Informatică și Automatică, vol. 31, nr. 1, 53-64, 2021 

http://www.rria.ici.ro   

 

Figure 3. Social Well-being Perspective for Industry 4.0 Readiness Assessment Tool,  

adapted from Keyes, 1998 as cited in Lages et al., (2018) 

4.1. Conceptual framework 

The main objective of this study is to develop a conceptual framework that will enable a firm 

to assess its Industry 4.0 Readiness. Several attempts to create industry 4.0 readiness frameworks 

have been made in recent years, and these have been popularly referred to as "maturity models" or 

"readiness models" (Anbumozhi et al., 2020). Figure 4 depicts the conceptual framework for 

Industry 4.0 readiness assessment tool based on social well-being perspective proposed for this 

study. There are five elements of social well-being perspective adapted from Keyes (1998) namely 

social integration, social acceptance, social contribution, social actualization and social coherence 

to measure the firm’s industry 4.0 readiness level. Readiness is often characterised as the ability to 

seize future production opportunities, mitigate risks and challenges, and respond to uncertainty 

with resilience and agility in which different approaches to assessing readiness, both for countries 

and individual businesses, use different qualitative and quantitative key indicators (Anbumozhi et 

al., 2020). Another framework that measure the Industry 4.0 Readiness social impacts such as 

environment, education and health refers to the World Economic Forum Networked Readiness 

Index (2016) as cited in Anbumozhi et al. (2020).  

 

 
 

 

 

 

 

 

 

 

 

 

Figure 4. Conceptual Framework for Industry 4.0 Readiness Assessment Tool based on  

Social Well-being perspective 

Social Well-being 
Perspective 

• Social Integration 

• Social Acceptance 

• Social Contribution 

• Social Actualization 

• Social Coherence 

Industry 4.0 Readiness 

Assessment Level 

Dependent Variable Independent Variable 
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The frameworks measure the interest in promoting assessment of social well-being in 

addition to psychological, emotional well-being and the brief explanation about each element 

depicted in Table 3. 

Table 3. A social well-being approach by Keyes (1998) 

Social well-being elements Explanation 

Social Integration (feeling as a part of the 

community) 

 

Sense of belonging to a community, from 

which one derives comfort and support 

 

Social Acceptance (accepting others as they 

are) 

 

Positive attitude towards others while 

acknowledging and accepting people’s 

differences 

 

Social Contribution (a feeling that one has a 

contribution to make to society) 

 

Feeling that one’s life is useful to society and 

the output of one’s own activities are valued 

by or valuable to others 

 

Social Actualization (positive comfort level 

with society) 

 

Belief in the potential of people, groups and 

societies to evolve or grow positively 

 

Social Coherence (understanding the social 

world as predictable comprehensible) 

 

Interest in society or social life; feeling that 

society and culture are intelligible, somewhat 

logical, predictable, and meaningful 

 
Source: Blanco and Diaz (2007) 

5. Conclusions 

Readiness for Industry 4.0 is a critical concern in the management and alignment of 

emerging technologies. This study reviews several existing social well-being perspectives related to 

the Industry 4.0 readiness models from both academia and industry. Furthermore, the analysis 

discusses multiple model dimensions used by various writers and companies to measure social 

well-being. Five dimensions adapted from existing model by Keyes, (1998) as cited in Lages, 

(2018) which include social integration, social acceptance, social contribution, social actualization 

and social coherence that can be considered as the relevant dimensions for the organizations to 

measure the industry 4.0 readiness as assessment tool for social well-being perspective. 
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APPENDIX 

 

Social Well-Being Scales, adapted from Keyes (1998) as cited in Lages et al., (2018). 

 

1. Social Integration  

• You feel like you're an important part of your community 

• If you had something to say, you believe people in your community would listen to 

you 

• You feel close to other people in your community 

• You see your community as a source of comfort 

• You believe other people in society value you as a person 

 

2. Social Acceptance 

• You think that other people are unreliable* 

• You feel that people are not trustworthy* 

• You think that people live only for themselves*  

• You believe that people are more and more dishonest these days*  

 

3. Social Contribution  

• Your daily activities do not produce anything worthwhile for your community* 

• You don't have the time or energy to give anything to your community* 

• You feel you have nothing important to contribute to society* 

 

4. Social Actualization  

• You believe that society has stopped making progress* 

• Society isn't improving for people like you* 

• You don't think social institutions like law and government make your life better* 

• For you there's no such thing as social progress* 

 

5. Social Coherence  

• The world is too complex for you* 

• You cannot make sense of what's going on in the world* 

• Most cultures are so strange that you cannot understand them* 

 

 *Items reversed. 
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