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ABSTRACT 
Manufacturing companies are urged to digitalize various production and management 

processes to stay innovative and competitive. As such, shop-floor employees in 

production plants are typically the first to face the challenge of digitalization. The topic of 

employees’ role in the age of Industry 4.0 has been discussed in the literature, raising 

concerns that people will be replaced by the technologies offered by the fourth industrial 

revolution. More recently, digitalization studies have proposed the successful 

combination of work between man and machine in manufacturing plants. The lean 

management literature also discusses people as the main asset of manufacturing firms, 

where employees are the key driver for changes and improvements. However, there is a 

lack of discussion regarding the employees going through the digital transformation 

process themselves, and why some processes have been more successful than others. 

This study aims to evaluate a model from soft lean management practices and soft total 

quality management practices for digital transformation in Norwegian manufacturing 

companies. Furthermore, this study aims to evaluate the behaviours of employees from 

different management levels in the digital transformation process. 
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1. INTRODUCTION 

Research gap and questions 

People in the lean philosophy are one of the pillars, where value creation, waste 

reductional and continuous improvement processes are highly dependent on the employee’s 

commitment and their engagement (Liker, 2004; Slack et al., 2010; Womack et al., 1990). Poor 

leadership, residence to changes and lack of motivation can lead to the failure of lean 

implementation (Ahuja et al., 2019; Morton et al., 2019; Toledo et al., 2019; Zainuddin et al., 

2019). 4.0 industrial revolution forced digital transformation, where employees remain as one 

of the key pillars of lean organization (Benešová and Tupa, 2017; Rauch et al., 2020; Richert et 

al., 2016; Stöhr et al., 2018). There is a lack of study discloses if employees, the supporters or 

barriers for the digital transformation, with a possible risk associated with job qualifications, new 

skills acquisition or the fear to be replaced by the digital technologies. The objective of the 

research is to investigate employees’ soft factors during the times when new digital 

technologies are at the initial stage of implementation in manufacturing companies. Another 

research objective, to evaluate employees’ behaviours as a reflection of digital technologies 

implemented in manufacturing plants. Two research questions are intended to be responded in 

this study: 

RQ1: How employees’ soft (lean and TQM) factors are influenced by the digital 

transformation in manufacturing plants? 

RQ2: How employees’ behaviours are influenced by the digital transformation? 
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2. LITERATURE REVIEW 

2.1  Production and People 

2.1.1 Lean and People 

Coetzee et al. (2019) discussed the lack of framework explaining ‘respect for people’ 

lean principle. There is a difference defined between product value streams that focus attention 

on problems and people value streams that bring people able to solve these problems (Coetzee 

et al., 2019). Nagaraj et al. (2019) proposed a model with incorporated human factors in the value 

stream map to evaluate human factors with lean parameters. As a result, that human factor and 

lean implementation leads to improvement of workers’ life quality and operational 

performance. Gaiardelli et al. (2019) proposed a model for lean implementation, taking into 

account the role of the human factors to achieve superior operational performance. Operational 

outcome is highly dependent on hard and soft lean practices, physical work environment and 

job characteristics. The employee behaviour outcome in combination with physical work and 

job characteristics is influencing the operational performance. 

 

2.1.2 TQM and People 

Agus and Selvaraj (2020), examined the importance of incorporating both technical-

oriented and people-oriented Total Quality Management (TQM), where benchmarking, quality 

measurement and process improvement presented significant impact on production 

performance and productivity. Meanwhile, people-oriented dimensions such as employee focus, 

customer focus and supplier relations had an impact in enhancing productivity. Yan et al. 

(2019) proposed the framework for soft CSFs of TQM to optimise the quality management 

system of manufacturing companies. The quality-oriented organisational climate and innovation 

of supplier management concept and methods lead to better quality performance and business 

results. Another important aspect is a top management commitment as well as combination of 

quality planning with company strategy to be deployed at each level of organisation. According 

to Talapatra et al. (2019) human resource, strategy and the structure are the significant 

enabling factors in TQM implementation. Georgiev and Ohtaki (2019) discussed the 

importance of soft total quality management (TQM) as part of the TQM implementation 

process where twelve soft critical success factors (CSF) were defined and evaluated. 

 

2.1.3 TQM and Lean 

Saxena and Rao (2019) discussed similarities and variations between TQM, six sigma 

and lean where it was found that the concepts are complementary and should be used to 

strengthen the values of TQM within an organization. According to Henao et al. (2019), both 

JLT and TQM adoption required the social system to develop the skills and desired level of 

worker involvement to avoid the harmful consequences in operational and safety performance. 

The combination of lean practice JIT and the TQM is leading to the operational performance 

improvement through the support of goal-oriented practices, and increased capability in dealing 

with variations affecting the quality, delivery, flexibility, or cost. Romero et al. (2019) 

discussed TQM and quality circles in digital lean manufacturing, through the framework where 

quality standards vary based on their objectives and tasks dependent on human capabilities and 

digital capabilities. ‘Respect for people’ should remain as a powerful lean attribute in the age of 

new technologies and automation combined with human creativity, ingenuity, and innovation in 

a strategic way for quality planning, quality control, quality assurance, and quality 

improvement. 

 

 

2.1.4 Employee Behaviours 

Zhou and Velamuri (2018) discussed the success factors for employee innovative 

behaviour, as the key enablers for competitiveness. Zhou and Velamuri (2018) revealed reward 

and pay, cross-functional cooperation and company innovation strategy as the key factors to 
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foster employee innovative behavior, along with enhancing cross-functional cooperation and 

common goals among different units as the tactic to implement those factors successfully 

within the manufacturing organization. Pham et al. (2016) discovered the relations between 

organizational learning, top management support, innovative behaviour, employee 

commitment, and organizational performance and found strong links between innovative 

behaviour and organizational performance in the workplace. Hee and Jing (2018) examined the 

relationship between compensation and benefits, work-life policies, performance appraisal and 

training and development and employee performance, where training and development was 

found as the most important factor that positively influences employee performance followed 

by performance appraisal. 

 

2.2 Production and digitalization 

2.2.1 Sensors and Quality Control 

Sensors are one of the key driving forces for innovation for smart factories and smart 

production where complex intelligent decisions are based on the knowledge provided with high 

accuracy by sensors (Schütze et al., 2018). An increasing number of sensors are being used in 

machine tools for self-sense, self-act, and data generation for rapid and accurate decision 

making. The sensors supported the smart monitoring through the graphical visualization of data 

and alerts when abnormality occurs in machines or tools. The information captured by sensors 

supports the smart scheduling through the data-driven techniques and advanced decision 

architecture (Zheng et al, 2018). Indri et al. (2019) discussed the importance of collaboration 

between humans and robots in production, which requires the smart use of sensors at different 

levels. There are three industrial renewing processes along with different approaches of sensors 

utilization sensors, such as: as a virtual sensor approach for manual guidance, a smart 

manufacturing solution to assist the operator’s activity in manual assembly stations, and the 

development of an advanced robotic architecture for a flexible production line. 

 

2.2.4 Artificial Intelligence 

According to Kumar (2017) artificial intelligence (AI) is computer program that 

possesses its own decision making capability to solve a problem of interest and concerned with 

creation of a computational system that imitates the intelligent behavior of expertise. AI 

systems are applicable to any system that needs the replacement of human expertise, such as 

pattern recognition, automation, computer vision, virtual reality, diagnosis, image processing, 

nonlinear control, robotics, automated reasoning, data mining, process planning, intelligent 

agent and control, manufacturing (Kumar, 2017). Lee et al. (2018) stated analytics as a core of 

AI with a priority in understanding the problem and focus into solving it; understanding the 

system and collecting the high-quality data; understanding the parameters and characteristics of 

a system or process; and understanding the variety of parameters from machine to machine. 

 

2.3 Research Model 
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3. SUMMARY 

This paper proposes a theoretical model based on the literature reviewed. The model 

aims to respond two research questions contributing the study of Georgiev and Ohtaki (2019) 

discussing the success factors for the TQM. The paper will contribute to the research of 

Gaiardelli et al. (2019) discussing the hard-lean manufacturing practices, soft lean 

manufacturing practices and physical work environmental characteristics. The paper will 

contribute to Van and Nafukho (2019) research discussing the three cluster of employee 

environment: internal environment, job-related factors, employee related factors, intra-role 

behaviour, extra role-behaviour, personal development and growth. The model will serve the 

basis for the interviews with manufacturing companies in Norway and Sweden experincing the 

digital transformation in their production processes. 
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