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Abstract
Purpose – The purpose of this study is to investigate the perceived effects between soft management
practices, employee behaviours and the implementation of digital technologies in manufacturing plants, as
well as how these relate to the emergence of digital waste.
Design/methodology/approach – This paper uses case-based research. Data was collected in two large
manufacturing companies based in Norway and Sweden through semi-structured interviews with two
management representatives and four shop-floor employees. The data was used to evaluate 29 variables
describing lean- and total quality management (TQM)-associated employee behaviours and soft management
practices, in light of digital transformation.
Findings – The results suggest that several variables were positively influenced by the digital
transformation process. These were top management leadership, middle management involvement, employee
education, corporate social responsibility focus, innovation, knowledge sharing, work-family balance,
psychological capital, job satisfaction and career commitment. Training employees, creativity, discretionary
effort, turnover intention and proactivity appear to be negatively influenced by digital transformation The
findings also indicate that several soft management practices and employee behaviours were not only
influenced by manufacturing digitalization but also themselves influenced the process. The potential for
digital waste creation was also detected in several variables, including reward and recognition and training
employees.
Practical implications – Managers, practitioners and academics may learn about the importance of
certain managerial practices and employees’ behavioural needs during the digital transformation process.
The findings may help in prioritizing TQM and soft lean management practices and certain employee
behaviours during the digital transformation and in creating awareness of digital waste.
Originality/value – This study builds on several existing studies discussing the impact of digital
transformation on soft management practices and employee behaviours. It provides insights from a lean and
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TQM angle and offers a means of prioritizing certain practices and behaviours during a digital
transformation. This study also highlights the significance of digital waste.

Keywords Non-utilized talent, Digital transformation, Lean management, TQM, Digitalization,
Employee behavior, Digital waste

Paper type Research paper

1. Introduction
The role of employees in manufacturing plants in times of digital transformation and
intensive technology adoption poses new challenges to management in establishing value-
oriented processes in the most efficient yet digital way (Parschau and Hauge, 2020; Popkova
and Sergi, 2020). A number of studies discuss the risk of employees’ replacement by
advanced technologies (Adam et al., 2019; Parschau and Hauge, 2020; Popkova and Sergi,
2020; Soukupova et al., 2020). The uncertainty related to future work tasks and the need for
clarification of what a future workplace in digitalized environments stands for has led some
young employees of smart factories to become anxious and afraid (Adam et al., 2019). In a
questionnaire survey of large manufacturing enterprises, 64% out of 435 respondents
perceived Industry 4.0 as a potential threat to their job position (Soukupova et al., 2020).

There is, however, hope. For example, Popkova and Sergi (2020) forecast that by the year
2030, social entrepreneurship will use the opportunities of Industry 4.0 for optimization of its
activities but will reject full automatization, using human intellect and artificial intelligence
simultaneously. Several studies also focus on the successful collaboration of manufacturing
employees and digital technologies, as well as increased qualifications of new – digital era –
shop-floor employees (Ammar et al., 2021; Chaka, 2020; Kipper et al., 2021; Maisiri and Van
Dyk, 2021; Tortorella et al., 2021; Vereycken et al., 2021). According to Ammar et al. (2021),
digital technologies help companies optimize their material and inventory, leading to cost
reductions. However, a concerning discussion around the emergence of digital waste is
beginning to emerge (Alieva and Haartman, 2020; Powell et al., 2018). For example, digital
waste can be an outcome of inefficient usage of technologies bymanufacturing employees.

With remote technologies, on-site and off-site employees can easily collaborate and
ultimately reduce communication gaps, as well as maintain smart predictive analysis.
Manufacturing employees with high levels of technological intensity and technology adoption
can progress in human-centred continuous improvement and achieve higher operational
performance (Tortorella et al., 2021). This new type of manufacturing employee is expected to
combine socio-cultural skills, business vision and knowledge about data analysis and digital
technologies (Agostinho and Baldo, 2021). There is also a need for a new approach to train
manufacturing employees through the integrated efforts between government, universities and
manufacturing companies (Kipper et al., 2021). The role of management in the evaluation of
risks, opportunities and critical success factors (CSFs) has been associated with the
implementation of Industry 4.0 projects (Moeuf et al., 2020). Employees’ soft factors and their
behaviours play a big role in adapting to changes in organization (Gaiardelli et al., 2019;
Georgiev and Ohtaki, 2019; Van and Nafukho, 2019). The concentration power and
involvement of managers can mobilize employees for digital transformation or slow down that
transformation (Moeuf et al., 2020). Suitable management practices can therefore play a vital
role in rethinking and redesigning digitalized organizations by facilitating learning, enhancing
capability and innovation (Shamim et al., 2016).

In the lean philosophy, people represent a core part of the value creation, waste reduction
and continuous improvement activities. Such processes are highly dependent on employees’
commitment and engagement in problem-solving and learning (Liker, 2004; Slack et al.,
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2010; Womack et al., 1990). Poor leadership, resistance to change and a 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). Industry 4.0 is also pushing the digital transformation of
lean organizations, where employees remain critical for business success (Benešov�a and Ji�rí
Tupa, 2017; Rauch et al., 2020; Richert et al., 2016; Stöhr et al., 2018).

Yet research is lacking that discloses if employees are supporters of or barriers to digital
transformation, with the possible risks associated with job qualifications, new skills acquisition
or the fear of being replaced by digital technologies (Gaiardelli et al., 2019; Georgiev and Ohtaki,
2019). Georgiev and Ohtaki (2019) discuss soft factors for successful total quality management
(TQM) implementation, in which most factors overlap with the soft lean management practices
discussed by Gaiardelli et al. (2019). Van and Nafukho (2019) also discuss employee behaviours
– performance, proactivity, job satisfaction – which are likely to be impacted under the soft
factors discussed by Georgiev and Ohtaki (2019) and Gaiardelli et al. (2019). The consideration
of soft factors under the influence of digital technologies has been investigated in the
management level (Antonizzi and Smuts, 2020; Mugge et al., 2020; Purba, 2021), customer and
supplier level (Buer et al., 2021; Grandinetti et al., 2020; Rossini et al., 2021), employee level
(Albukhitan, 2020; Mokudai et al., 2021; Raweewan and Kojima, 2020) and quality and
environmental level (Llopis-Albert et al., 2021; Mugge et al., 2020; Raweewan and Kojima, 2020).
The impact of digital transformation on employee behaviours has also been discussed on intra-
role behaviours level (Chan et al., 2021; Dutta et al., 2020; Martínez-Caro et al., 2020), extra-role
behaviours level (Haipeter, 2020; Jones et al., 2021; Kim and Park, 2021) and at the personal
development and growth level (Choi et al., 2020; Lei et al., 2020;Wang andHan, 2020).

In this study, we build on the previous research by investigating soft (TQM and lean)
management practices and specific employee behaviours in terms of their relevance and
impact in digital transformation, where we also add the dimension of digital waste to this
exciting field of research. The study adds to the current knowledge and studies of soft
factors (lean and TQM) and allows us to review these variables in a physical setting, as well
as to prioritize the focus of importance among them – making recommendations to
organizations engaging in digital transformation to avoid digital waste.

1.1 Research objective
The objective of this research is to investigate soft management practices when new digital
technologies are at the initial stage of implementation in lean manufacturing (LM)
companies. The study also evaluates employee behaviours as a construct of the
implementation of digital technologies in manufacturing plants, as well as how this relates
to the emergence of digital waste.

2. Towards a conceptual model
In this section, we propose a conceptual model to guide the investigation, which is based on
extant literature of digitalization of manufacturing, soft management practices (lean and
TQM) and employee behaviours. Based on the literature reviewed, we propose two research
questions derived from the literature.

2.1 Digitalization of manufacturing
Digitalization is a phenomenon that has been popularized with the onset of Industry 4.0. To
understand what digitalization entails, one must distinguish between digitization and
digitalization (Bloomberg, 2018). Digitization simply refers to taking analogue information
and encoding it in a digital format so that computers can store, process and transmit such
information (Bloomberg, 2018; Legner et al., 2017). Digitalization, on the other hand, is the
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process of using digital technologies and information to transform business operations – a
so-called digital transformation (Legner et al., 2017; Reis et al., 2020).

Liker (2004) defines waste as an activity or process that takes time but does not add value
for customers. Womack et al. (1990) discuss waste elimination as the process of mapping all
the activities and keeping only those that add value while eliminating those that do not add
any. According to Leksic et al. (2020), lean adoption should be supported by 5S, kaizen,
kanban, poka-yoke and total preventive maintenance (TPM), because these waste
management techniques reduce several types of waste. It will help to achieve a quicker and
higher level of lean maturity. Sodhi et al. (2020) discuss the lean method in the context of
waste reduction as a spotlighting in investigating work processes to decrease process
duration and dispense with waste. There is strong connectivity between lean tools and
manufacturing waste reduction in industrial processes (Purushothaman et al., 2020). Logesh
and Balaji (2020) raise the topic of the green environment, which can be affected by the
reduction of lean waste. Ejsmont and Gładysz (2020) propose a framework for waste
typology combined with the Industry 4.0 potential to decrease wastes. Possibilities of using
Industry 4.0 solutions in the support of lean techniques depend on the degree of their
complexity and the opportunity of using them in manufacturing plants (Ejsmont and
Gładysz, 2020). The greatest possibilities for their application are in kanban, pull signals,
just in time (JIT) and just in sequence. There are lean techniques that can use only a few
Industry 4.0 tools, such as 5S, cellular manufacturing and continuous flow (Ejsmont and
Gładysz, 2020).

Alieva and Haartman (2020) focus on the topic of waste under the influence of digital
technologies, offering a definition of digital waste as uncollected, unprocessed or
misinterpreted product and production data. Romero et al. (2019d) discuss the issue of buffer
waste in the cyber-physical production system. While digital waste currently appears to be
less of a problem, there is a challenge with the storage and retrieval of large amounts of
unnecessary data (Romero et al., 2019d). Muda is any data that does not contribute to
making an informed decision, whereas buffer waste is created by mura or muri and can
consequently not be reduced or eliminated without creating more waste (Romero et al.,
2019d). Industrial examples for buffer waste are physical to physical, physical to digital,
digital to physical and digital to digital (Romero et al., 2019d). Powell et al. (2018) focus on
new technologies for detecting and eliminating potential physical waste in production
processes, preventing it through virtual models and simulation systems based on advanced
data analytics. Powell et al. (2018) also focus on identifying and eliminating digital waste
that may come into existence in the cyber world due to the non-use (lost digital
opportunities) or over-use (abused digital capabilities) of new digital/smart manufacturing
technologies. In this study, we follow the definition of digital waste proposed by Powell et al.
(2018), where digital waste is any non-value-adding digital activity to personnel, materials,
machines, methods or measurements in LM companies influenced by digital technologies.

Digital transformation is the adoption of digital technology to transform services or
businesses, through replacing analogue or manual processes with digital processes or
replacing older digital technology with newer (O’Donnell, 2017).

There are five pillars for digital transformation integrating lean: digital strategic
management, processes re-engineering management, digital technology management,
change people management and digital risk management (Romero et al., 2019a). Digital
strategy development is an important part of transformation, where personnel commitment
starts bottom up and top managers involve their knowledge in the top-down phase of
digitalization (Demeter et al., 2021). According to Schumacher et al. (2020), a lean production
system is challenged by digital transformation on the level of methods and tools. There are
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several indicators for digitally driven change within lean production system – strategy
adapted to Industry 4.0 characteristics, lean principles compatible to Industry 4.0
technologies, lean methods induced by digital transformation, lean production framework
and productivity converging towards saturation, shop-floor elements and their digital
integration. According to Romero et al. (2019b), automation with a human touch (jidoka) is
the main principle for small- and medium-sized enterprises digital transformation. Jidoka
combines both automation approach and learning systems, which allow improving the
efficiency of the manufacturing process and adopting automation. According to Demeter
et al. (2021), there are four stages of digital manufacturing transformation through the lenses
of the dynamic capability components of adaptation: sensing capability, absorptive
capacity, integrative capability and relational capability.

Digital adoption is also an important part of digital transformation. It is a change and
learning mechanism that allows individuals to understand the potential of digital resources,
accept and use such resources to achieve their goals and leverage each technology to the
fullest to drive innovation and optimize processes (Mura, 2020). Romero et al. (2019b)
propose the gradual introduction of full automation operations of formerly manual
functions. It would allow the employees to lead the change towards semi-automated and
fully automated processes based on their manufacturing process knowledge and boost their
productivity in an affordable way. Ghobakhloo and Ching (2019) discuss the integration of
modern smart manufacturing with information and digital technologies (SMIDT), where
technological, organizational and environmental factors define the decision for SMIDT
adoption. Machine and process controllers, industrial actuators and sensors, and enterprise
resource planning were the most frequently implemented SMIDT. According to Romero
et al. (2019c), the adoption of manufacturing technologies contributes to predictable and
stable processes outputs. The adoption of digital poka-yoke (mistake proofing) allows
recording the actions taken by each operator, producing real-time tutorials, speeding up
operations and minimizing errors and the need to redo work. Also, Romero et al. (2020)
discuss the importance of gemba walks (shop-floor observation) as an important means of
vertical integration in LM. Traditional gemba is limited to one location only, whereas
adoption of digital technologies expands gemba’s opportunities, allowing gemba to be
augmented, advanced virtual, automated guided and human cyber-physical.

2.2 Soft management practices (lean and total quality management)
Saxena and Rao (2019) discuss similarities and variations between TQM, Six Sigma and
lean and 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 JIT and TQM
adoption require the social system to develop the skills and desired level of worker
involvement to avoid harmful consequences in operational and safety performance. The
combination of lean practice, JIT and TQM leads to 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. (2019a) discuss
TQM and quality circles in digital LM through the framework where quality standards vary
based on their objectives and tasks, dependent on human and digital capabilities. Respect
for people should remain a powerful lean attribute in the age of new technologies, with
automation combined with human creativity, ingenuity and innovation in a strategic way
for quality planning, quality control, quality assurance and quality improvement. Zainuddin
et al. (2019) discuss the combination of TQM and LM of green management systems (GMS)
for the Quality Green Lean Energy Leadership Management System. The model involves
leadership/management practices with integrated TQM, LM and GMS. These practices
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support leadership requirements for the effective management system. According to Bai
et al. (2019), the lists of bundles of LM practices include JIT, TQM, TPM, human resource
management, controlled processes, productive maintenance and involved employees. Iqbal
et al. (2020) draw conclusions about strategic capabilities that can help firms to meet diverse
sets of market demands, by comparing agile and LM, where JIT and TQM were considered
as critical elements of the LM paradigm. According to García-Alcaraz et al. (2019a), TQM is
a LM tool that focuses on securing the production of goods that fulfil design specifications
and target customer satisfaction, where the human factor plays a key role in the success of
TQM through the managerial commitment, employee integration, training and education
processes. There is a strong link between lean and TQM soft management practices, with
many of those variables overlapping (Table 1).

Agus and Selvaraj (2020) examined the importance of incorporating both technical-
oriented and people-oriented TQM, where benchmarking, quality measurement and process
improvement significantly impacted production performance and productivity. Meanwhile,
people-oriented dimensions such as employee focus, customer focus and supplier relations
had an impact on 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 organizational 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 and the combination of quality planning with
company strategy to be deployed at each level of the organization. According to Talapatra
et al. (2019), human resources, strategy and structure are the significant enabling factors in
TQM implementation. Georgiev and Ohtaki (2019) discussed the importance of soft TQM as
part of the TQM implementation process, where 12 CSFs were defined and evaluated. In
comparison, top management involvement and leadership are the soft factors widely
discussed in the literature, while middle management involvement and support, reward and
recognition, and corporate social responsibility focus have not been considered enough to
yield explicit knowledge about their influence on the TQM implementation process.
According to Halim et al. (2019), successful TQM implementation depends on culture and
people, systems and techniques development, measurement and feedback. Top management
and decision-makers are expected to prioritise culture and people factors, which include
employee involvement, before implementing TQM. García-Alcaraz et al. (2019b) discuss
factors involved in the success of TQM programs linked to the operational benefits of a

Table 1.
Soft management
practices (TQM and
lean)

Georgiev and Ohtaki (2019) Gaiardelli et al. (2019)

Success (soft) factors for the TQM Soft lean management practices
Overlapping soft factors Top management involvement and leadership Top management leadership

Teamwork Small group problem solving
Training and education Training employees
Customer focus Customer involvement
Supplier management (involvement) Supplier partnership

Other soft factors (Quality) policy and strategy Continuous improvement
Middle management involvement and support
Employee involvement and empowerment
Staff evaluation
Reward and recognition
Communication management
Corporate social responsibility focus
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manufacturing system, through the structural equation model that integrates three latent
variables related to internal human resources: managerial commitment, employee
integration, and training and education. Durairatnam et al. (2019) discuss the failure of TQM
implementation to improve performance, finding a lack of attention to reviews of people-
related TQM practices, organizational culture, organizational justice and employee work
attitudes. According to Durairatnam et al. (2019), employee work-related attitudes are
mediators in the relationship between people-related TQM practices and quality
performance. Bugdol (2020) discusses failure in TQM implementation and maintenance
through the incorrect allocation of resources and poorly structured involvement of social
processes. The lack of mental empowerment and the domination of the structural
empowerment leads to contradictory expectations, in particular with employees, as well as
excessive emphasis on employee commitment.

2.3 Employee behaviours
According to Womack et al. (1990), respect for people is a core element of the lean enterprise.
Coetzee et al. (2019) discuss the lack of framework explaining the “respect for people” lean
principle. They define a difference 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) propose a model with human factors incorporated in the
value stream map to evaluate them with lean parameters. Results of that study suggest that
greater attention to the human factor of lean implementation leads to the improvement of
workers’ life quality and operational performance. Gaiardelli et al. (2019) propose a model for
lean implementation, taking into account the role of human factors in achieving 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 influences the
operational performance. Gaiardelli et al. (2019) discovered to what extent human factors are
affected by the implementation of hard and soft lean practices to achieve long-term
performance. They found a short-term direct relationship between the implementation of
lean practices and physical work environment and job characteristics, directly connected to
operational outcome. In the long term, operational performance is influenced by employee
behaviour outcome and depends on physical work environment as well as job
characteristics. Sancha et al. (2019) discuss the role of temporary work on the LM–
operational performance relationship, looking at cost, quality, delivery and flexibility. The
use of temporary work has a positive impact on LM and flexibility performance. García-
Alcaraz et al. (2019b) discussed the importance of human resources integration in JIT lean
technique implementation within the production process. As a result, the managers
establish the relationships with suppliers and integrate human resources. Martens (2020)
examined leadership styles in combination with two lean principles, respect for people and
continuous improvement, with a conclusion that management-driven organizations seem to
be soft factors of human behaviour driven by leadership. Toledo et al. (2019) propose that
leadership promote activities to maintain lean management within the organization: self-
development, coaching and development of employees, kaizen support, and goals and vision
creation. Vukadinovic et al. (2019) propose a model which meets demands of lean
philosophy, concepts of safety and employee efficiency, which leads to the gap reduction
between expected and real performances of human resources of entry-level employees and
enables the effective and efficient transition from academic to industrial environment.
According to Minh et al. (2019), customer relationship, human resources and product design
practices had positive effects on job satisfaction. However, process and equipment practices
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had a negative effect on job satisfaction. Ahuja et al. (2019) discuss the influence of CSFs in
the adoption of sustainable manufacturing, where there are a number of parameters playing
a highly significant role in the efficient adoption process: green motivation, customer
relationship management, management leadership, communication and strategic alignment.

Zhou and Velamuri (2018) assert that the success factors for employee innovative
behaviour are the key enablers for competitiveness. Zhou and Velamuri (2018) revealed that
reward and pay, cross-functional cooperation and company innovation strategy are the key
factors to foster employee innovative behaviour, and they found enhancing cross-functional
cooperation and common goals among different units to be the tactic to implement those
factors successfully within the manufacturing organization. Pham et al. (2016) discovered
the relationships 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 relationships among compensation and benefits, work-life policies,
performance appraisal and training and development and employee performance, finding
training and development to be the most important factor that positively influences
employee performance, followed by performance appraisal. Santhanam and Srinivas (2019)
examined the impact of engagement on job burnout and turnover intention among blue-
collar workers in manufacturing facilities, where disengaged employees are in the risk
group. Happiness is a significant moderating factor impacting employee engagement,
burnout and turnover intention. According to Santhanam and Srinivas (2019), TQM and
human resource management should be arranged with a focus on engagement, emotional
protection and psychological safety of shop-floor workers to achieve international standards
on quality management. Morton et al. (2019) discuss the importance of employee
engagement in organizational behaviour within the continuous improvement of
manufacturing processes. Factors that influence the individuals’ decisions to engage with
additional tasks include culture, nature of work and work-life balance. Boosted leadership at
the supervision level leads to a positive outcome in the perception of the workers’ own role in
the team. Van and Nafukho (2019) explored the antecedents and consequences of employee
engagement and proposed a framework with three antecedent clusters included the internal
environment, job-related and employee-related factors, and employee engagement with
three outcome clusters: intra-role behaviours, extra-role behaviours and personal
development and growth. As a result, turnover engagement, job performance,
organizational commitment and organizational goal attainment were found as the key
employee engagement consequence attributes. Teryima et al. (2016) investigated
motivational factors determining employee commitment and performance enhancement,
finding that intrinsic, extrinsic and social motivation have a good relationship with
employee commitment and performance enhancement in manufacturing companies, while
the lack of motivational incentives leads to employee frustration.

Ghobakhloo (2020) propose a model for determinants of the adoption of smart
manufacturing. Financial resources, management support and strategic road mapping for
digitalization are the fundamental basis for employees’ qualification. The existence of three
determinants is necessary for developing and enhancing human resource skill sets required
by smart manufacturing. Meanwhile, employees’ qualification for manufacturing
digitalization is a basis for other conditions for the adoption of smart manufacturing –
digitalization maturity, openness to change and seamless integration capability. Raj et al.
(2020) examined barriers to the implementation of Industry 4.0 technologies in the
manufacturing sector. There are 15 barriers identified in this study, where “lack of a digital
strategy alongside resource scarcity” appeared as the most eminent barrier. Most of the
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barriers are related to communication challenges between employees or the information
flow between different management levels. There is a long list or reason for those barriers,
such as: resistance to change; lack of internal digital culture and training; challenges in
ensuring data quality; lack of digital skills; lack of infrastructure; lack of standards,
regulations and forms of certification; disruption to existing jobs; inequality; the low
maturity level of the desired technology; risk of security breaches; and challenge in value-
chain integration. The barriers can also be an outcome from the lack of clarity regarding the
economic benefit, as well as high investment in Industry 4.0 implementation.

The reason for difficulties in the diffusion of technological innovation is also based on the
lack of coordinated national policies on Industry 4.0, which prevents manufacturing
companies from the full experience of the Industry 4.0 revolution. Connected enterprises in
smart manufacturing can benefit employees by: informing them about production
requirements and responsibilities to reduce waste, minimizing miscommunication,
increasing their safety and ergonomics and identifying new business opportunities and
markets (Mittal et al., 2020). According to Freddi (2018), due to changes in the labor market,
manufacturing demands new types of skills in relation to service provision and software
development. Industrial companies will become more focused on service provision and
augment the employment dedicated to this. The software applications incorporated in
products and processes tend to be developed internally and lead to a growing demand for
software development competencies. According to Gillani et al. (2020), communication
technologies support interactions among employees and contribute to the flow of
information and knowledge. Collaboration, coordination and flexibility of work with lean
structures can lead employees towards autonomy and the ability to resolve issues
responsively; employees face a transition role from operators to problem solvers. Integration
of technologies also requires employees to be multi-skilled and demands job rotation as well
as cross-functional and autonomous teams.

Two research questions were derived from the literature reviewed.
2.3.1 Research questions.

RQ1. How are soft management practices and employee behaviours influenced by the
adoption of digital technologies in lean manufacturing plants?

RQ2. How do soft management practices and employee behaviours relate to the
emergence of digital waste?

3. Method
According to Yin (2014), case study research is the most suitable type of research for how-
type questions. The objective of this study is analytic generalization and not statistical
generalization (Yin, 2014), so investigation of two case studies was structured. The research
follows a multiple case study design with the intention not to be limited in generalizability
by single-case conclusions (Voss et al., 2002). Two companies were selected for semi-
structured interviews (Table 2). The unit of analysis in this research is the manufacturing
company (Rowley, 2002). Criteria in the selection of cases included ability to observe
transparently, polar type of cases and clarity with a research phenomenon, following the
recommendation of Yin (2014). First of all, both companies have a long history of lean
method adoption and are currently embarking on a supplementary digital adoption process,
with a view towards digital transformation. Secondly, the companies are going through the
digital transformation phase. In Company 1, the whole manufacturing process is being
digitalized. In Company 2, the digitalization process is focused on a particular production

Significance of
employee

behaviours

9



line. Thirdly, heterogeneous approach was used for selection of cases – even though they are
sister companies and operate under the same brand, they are in different countries and
focused on different production items (Ciano et al., 2020). The differences between the
companies were expected to produce different results from two cases and follow the
replication logic applied for case studies (Voss et al., 2016). A case study protocol was used
at the data collection stage, which helped to achieve higher reliability (Yin, 2014). With
Company 1, data was collected through physical face-to-face interviews, while with
Company 2 the interviews were virtual through the Zoom application, because of social
distancing restrictions. Zoom interviews were recorded – after permission from
participants – and then transcribed. The transcripts, along with notes taken during and
after each interview, were collected and stored in a devoted database (Kassem and
Staudacher, 2021). Interview questions were aimed to reveal what soft factors and employee
behaviours are influenced by the digital transformation in LM plants and which ones relate
to digital waste (see Appendix). Open coding was used to analyse interview notes, and the
codes were grouped and categorised (Elo and Kyngas, 2008). The content analysis
performed to identify patterns to contribute to the development of the theory. Indeed,
transcripts together with company YouTube videos, notes, ensured data triangulation
(Duriau et al., 2007). The coding process has been conducted manually by the authors, to
ensure inter-code reliability (Duriau et al., 2007; Kassem and Staudacher, 2021).

4. Results
4.1 Company 1
The company is based in Sweden. Production focuses on crash boxes made from aluminium.
The plant operates 24h, 7 days a week. There are around 30 blue-collar employees working per
shift, with four levels of management: the plant management team, operations management,
production unit management and team leaders. Most of the raw materials (aluminium profiles)
are supplied by a sister company (from the same brand). Product design is developed by the
customer, focussed on premium cars. In most cases, customers pick up their products from the
factory. In 2010, there were only two computer numerical control (CNC) machines operating on
the shop floor. In 2015, active process automation began, and the number of CNC machines
increased by 15, accompanied by 50 robots working together now with operators. The goal of
the company is a full adaptation of manufacturing employees to automation processes.
Currently, approximately half of the operators have adapted to work with CNC machines
successfully, while another 50% are in the process of adaptation.

4.2 Company 2
The company is based in Norway. Production focuses on aluminium bumpers for cars. The
production line operates 135 h per a week with two operators per shift. There also four levels
of management: the plant management team, operations management, production unit

Table 2.
Companies
participating in the
study

Country Company Title Interview type

Sweden Company 1 Plant manager face-to-face
Production manager face-to-face
Team leader face-to-face

Norway Company 2 Production unit leader via Zoom
Process operator via Zoom
Operator/shift leader via Zoom

IJLSS
14,1

10



management and team leaders. Most of the raw materials (aluminium profiles) are supplied
by the sister company as well. There are two main customers; product design is developed
in cooperation with them. The new production line, settled with robots and CNC machines,
was completed in 2014. The product is not touched by the operator during the production
process. Education of operators is an ongoing process and leads to high dependency on
highly skilled professionals. This information is summarized in Table 3.

Table 4 is a summary of interview results. The upper part of the table evaluates lean
and TQM soft management practices based on the responses of the plant managers and
production unit leaders. The lower part of the table, based on responses of shop-floor
employees (the production manager, team leader, process operator and operator/shift
leader), covers employee behaviours evaluation. Responses are marked with “x” as
votes – symbolizing the nature of the response in a positive, neutral or negative ways.
For example, two responders from different companies confessed that digital
transformation within their organizations had a positive impact on top management
and leadership practice. Another examples, is a customer focus practice, when digital
transformation had no impact on it, according to two responders. The last examples –
creativity employee behaviour, that experienced negative influence from the digital
transformation, based on four responses. Further, responses discussed in Section 5,
supported with quotes from the responders.

5. Discussion
In this section, variables from the model were sorted based on popularity of responses and
the nature of responses. Section 5.1 presents responses to RQ1; Section 5.2 presents
responses to RQ2.

5.1 Soft management practices (lean and total quality management), employee behaviours
and digital transformation
In RQ1, it was attempted to discover what soft management practices and employee
behaviours are influenced by the digital transformation in LM plants. Based on the
interview responses, 29 variables were influenced in positive or negative ways by the
adoption of digital technologies (see Table 4). Other variables were not influenced in any
way by the digital transformation and remained neutral. Finally, several variables were
hard to evaluate for the influence by the digital adoption, due to very different responses and
a lack of consistency in those answers. Next follows a discussion of each set of variables.

5.1.1 Positive soft management practices (lean and total quality management).
5.1.1.1 Top management and leadership. The top management team support is essential in
firms’ digital transformation (Wrede et al., 2020). According to Porfírio et al. (2021),
democratic leadership style has a high impact on strategic management processes at

Table 3.
Summary of the

companies’
employees

Employees Company 1 Company 2

Plant Production line
Digital Transformation CNC machines, robots CNC machines, robots
Number of employees before January 2020 190 13
Number of employees after January 2020 150 9
Average age of employees 40 37
Male Employees Majority 5
Female Employees Minority 4

Significance of
employee

behaviours
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advanced stages of digital transformation. Company’s mission shared – through effective
leadership – among the staff and employees, is crucial to mobilize actions towards digital
transformation. In this study, top management (in both companies) acts as a role model and
defines the vision for change and goal setting in digital transformation. In Company 1,
communication of the goals to the rest of the plant employees happens four times per year
through meeting with employees in a conference format. Company 2 management also
receives explanations of the processes from the top management on a regular basis.

5.1.1.2 Middle management involvement and support. Proactive digital transformation
requires delegation of critical aspects of activities – to middle-level managers – who are in
direct contact with customers and other actors in the digital ecosystem and who have direct
knowledge of global markets. The middle managers need to deal with the increased speed of
change, innovative culture, internal knowledge absorption, dynamic external environment
and an internal organizational identity that is subject to frequent change in the
transformation process (Volberda et al., 2021). In Company 1, team leaders are the mediators
between the production employees and management. They are very supportive at the stage
of transformation. The same happens in Company 2, where the manager reports that “it is
easier to gather information about the process and the quality of the production” and
support employees by being able to use common data gathered on one computer.

5.1.1.3 Employee education. Albukhitan (2020) discusses challenges of manufacturing
industry in digital transformation where “absence of relevant knowledge” is one of the
biggest challenges for employees. To mitigate such challenges, it is necessary to consider
collaborating with external consultants or hiring new employees. The responsibility for
digital technologies adoption should be a common goal for the whole organization and not
limited to just a few employees or departments. For Company 1 management, education is
an important part of automation transformation. Currently, most of the trainings are
internal for CNC operators. There are two-week external trainings for mechanics and
employees who set up the machines. Sometimes suppliers organize trainings. Company 2 is
set up for internal schooling and collaboration with public schools. “It has been big
improvement in collaboration between industry and the schools to set up required programs
needed for the industry.”Now there is a new set-up for the operators.

5.1.1.4 Corporate social responsibility focus. Raweewan and Kojima (2020) discuss the
successful collaboration project between with SIIT-DENSO and undergraduate and
graduate students. The students were trained through Lego car assembly with digital tools
to gain cognitive and non-cognitive skills in lean transformation. By the end of the project
students learned how to detect muda with quantitative visualization and eliminate them and
then simulate physical design to analyze the sensitivity of process design. In Company 1,
digital transformation has a positive influence on synergy with their external communities,
such as the local employment government entity. The HR manager defined the expected
skills and requirements for the CNC operators to employ local people. Company 2 is also
perceiving a positive influence of digital transformation on communities, through the
employment opportunities for the region and collaboration with schools.

5.1.2 Neutral soft management practices (lean and total quality management).
5.1.2.1 Customer focus. As the world begins to engage with digital technologies and work
differently, industries started to cope up with the increased customer demands mainly focus
on three core characteristics: instruments, interconnection and intelligence (Buer et al., 2021).
Both companies have quite neutral responses regarding the digital transformation as a
booster of customer importance for quality improvement. According to Company 1,
customer satisfaction is a priority to stay competitive on the market. Production automation
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is motivated by the competition, rather than by customers’ specific requirements. Company
2 agrees that communication with customers has become much easier:

We have all the tools to communicate efficiently. We have a very good traceability system on each
part we produce. But I’m not sure if it is connected to robots or CNC machines.

5.1.2.2 Customer involvement. Digital technologies allow businesses to alter their value
creation activities by enhancing user experience and improving customer relationship
management. The benefits from digitalization – which includes customer experience
improvement – can be considered one of the forerunners of value generation (Truant et al.,
2021). Neither company expressed a confident opinion about customers involved in the
digital transformation of the company. In Company 1, customers are involved in the control
stage, through the audit checks. Their main priority is to confirm if the agreed processes and
standards are implemented appropriately. At the same time, customers are acting as
investors where the tools are customer owned. Company 2 could not reflect on customers’
involvement in the digital transformation of the company.

5.1.2.3 Reward and recognition. According to Saraiha et al. (2021), the organization
should focus on employees’ training and reward to ensure the employees’ performance can
be increased. Reward system among manufacturing employees has also positive effect on
employees’ motivation (Din et al., 2021). In both cases, it was hard to evaluate whether
digital transformation has had an influence on rewarding and recognising employees for
their contributions, because in both companies the practice is not common. In Company 1,
there are a few meetings per year where all the employees meet together in a hall and
summarize the general productivity of the plant. Company 1 also holds a Christmas dinner.
There is no system for individual employee rewards or recognition of their contributions.
Company 2 does not give rewards for individual achievements either.

5.1.2.4 Quality policy and strategy. According to Volberda et al. (2021), the digital
transformation requires the creation of new cognitive schemes, the development of
fundamentally new routines, and the redesigning of the organizational form. In both cases, it
was hard to evaluate if digital transformation has a positive influence on corporate polices
and strategies focusing on quality. Company 1 does have a set of policies. “Increasing
number of CNC machines and robots has no influence on new policies and strategy
development,” one manager said. There was no clear observation or feedback from
Company 2 if digital transformation has a positive influence on corporate polices and
strategies.

5.1.3 Negative soft management practices (lean and total quality management).
5.1.3.1 Training employees. According to Mokudai et al. (2021), the high level of
digitalisation is associated with multi-tasking jobs, decentralised decision-making at the
team and flat hierarchy. Consequently, interconnected production processes impact the
autonomy enjoyed by workers. According to both companies, digital transformation has no
influence on job rotation and cross-functional training programs. In Company 1, rotation
was and continues to be a common attribute within each division. However, there is no
rotation within the different divisions. In Company 2, there is some job rotation, but more is
needed. “We need more flexibility from employees to increase competences of the
employees.”

5.1.4 Other soft management practices (lean and total quality management). There were
no consistent answers related to employee involvement and empowerment, communication
management, supplier involvement, supplier partnership, staff evaluation, small group
problem-solving or continuous improvement. Those variables were excluded from further
analysis.
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5.1.5 Positive employee behaviours.
5.1.5.1 Innovation. The industry practitioners should not underestimate the employee’s
digital literacies in the digitalised workplace and organisational culture that is rich in
innovations. Therefore, organisations would have to boost employees’ digital literacies
linked with workplace digitalisation and cultivate a strong innovative culture, to strengthen
employee commitment (Chan et al., 2021). The technologies can create innovations through
innovative activities and employment quality (Choi et al., 2020). Company 1 employees agree
that there is a potential opportunity to perform tasks in a new way with the digital
transformation process. Using CNC machines and increasing number of robots at the shop
floor allows them to increase productivity and diversify the tasks of operators. “With the
help of robots there is a possibility to move parts during the work in a different way.”
Company 2 employees acknowledged innovation through the new way of material handling
technology – autonomous equipment that can deliver items to a specific place or pick them
up from any place. “With drones the warehouse is a different place.” “We don’t do any lifting
anymore,” was mentioned by the employee with 14 years of experience in the plant. Daily
routines also changed the focus from implementation to control: “Robots don’t have eyes,
and this is the biggest risk.”

5.1.5.2 Knowledge sharing. Digitalisation of manufacturing is going along with
challenges for employment, work organisation and working conditions. Extended
knowledge of digitalisation and its consequences at the workplace can lead to sharing
knowledge that can help guide future action (Haipeter, 2020). According to Kim and Park
(2021), a knowledge sharing culture has a positive impact to interpersonal trust, knowledge
sharing behavior and organizational learning. Employees from both companies agree that
there is a potential opportunity to learn from colleagues in the digital transformation
process. In Company 1, employees are encouraged to consult with management about any
difficulties related to work with robots. Daily peer-to-peer learning is a common practice
among CNC operators. The general training can take up to one week, when the new
employee learns from observation, standing next to an experienced operator. In Company 2,
employees share an idea that they can improve each other through feedback. “We discuss
problems, and we share an experience or ask for help. This is a culture in the company.”

5.1.5.3 Work-family balance. According to Choi et al. (2020), the work-life balance is
improved due to technological improvement and its significant implication in terms of labor
innovation. Employees from both companies agree that the digital transformation process
has a positive influence on work-family balance. Meanwhile, employees from both factories
believe that such a balance was always an important part of the company’s culture.
“Norway is a family-oriented country. The company always cares about an employee’s
health or family circumstances. There is no negative influence from technologies because of
technologies.”

5.1.5.4 Psychological capital. According to Lei et al. (2020), transformational leadership
style plays a big role in employees’ positive psychology sources and firms’ innovation
capability via the mediating role of employees’ positive psychological capital, namely, self-
efficacy and optimism. Wang and Han (2020) suggest to increasing employees’
understanding and identification of their work for gaining a sense of efficacy, as well as
enhancing employees’ sense of belonging in the process of technological change. Employees
from both companies agree that the digital transformation process has a positive influence
on self-efficacy, optimism, hope and resilience at work in general. According to the
interviewee in Company 1, there is no stress related to the robots or CNC machines. Instead,
there a positive feeling about expecting the team to increase in number. There is also a
positive attitude about the work and ongoing digital transformation processes. A Company
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2 employee say she feels positive and less tired when she comes back from work. However,
another employee mentioned that there is a fear of being replaced by the machines. “This is
a natural fear. It always has an influence on psychological condition, somewhere in the back
of themind.”

5.1.5.5 Job satisfaction. Manufacturing enterprises experiencing technological change
must promote psychological ownership of the improvement of employees’ job satisfaction in
the process of change (Wang and Han, 2020). Employees from both companies agree that the
digital transformation process has a positive influence on job satisfaction. In Company 1,
there are 48 operators, creating a diverse team. The management position involves
communication with people more often, which is interesting. However, some standards
require a manual job, instead of previously automated processes, which sometimes leads to
stress. Another employee agrees that the job environment is very challenging and there is
big room for improvement. This is what has created the most comfortable atmosphere and
brings a high job satisfaction. Company 2 employees believe that their work now with new
technologies is more interesting:

Having ownership of your job brings you job satisfaction. It should be a match between an
employee’s desire to learn and the request to learn something new. If the right person is doing the
right task, then it is positive, one employee says.

5.1.5.6 Career commitment. Manufacturing employees may feel stress related to
digitalization and growing job demands. The engagement into the job crafting can lead
behaviors to get more resources to meet their career goals and make better career plans (Xu
et al., 2020). Employees from both companies mostly agree that the digital transformation
process has had a positive influence on individual career goals. A Company 1 employee aims
to become a member of the top management team. He can picture himself reaching his goal
through hard work and fast learning of company policies and trainings. Another employee
has no individual career plan and no connection between the career plan and the number of
robots on the shop floor. Employees from Company 2 already experienced career growth
due to technology adoption.

5.1.6 Negative employee behaviours.
5.1.6.1 Creativity. According to Sun et al. (2020), manufacturing industry is still heavily
relying on the import of core technologies, hardware and equipment. Instead, government
and manufacturers should attract more attention on skilled workers to boost creativity
along with productivity and innovation in manufacturing industry. According to Ogbeibu
et al. (2021), digital task interdependence and disruptive technology have positive effects on
team creativity willingness – it drives the exchange of creative ideas in work teams. There is
no positive evidence in either company for the potential or opportunity to be creative with
the digital transformation process. Company 1 employees associated it with a strict
company standard that it was required to follow. “No, there is no potential to be creative. All
the activities are prescribed in the company manual and must be followed in accordance”
and “The processes are prescribed in detail by the company’s standards, which are
compulsory to follow. There is no or only low potential for creativity.” Company 2
employees have similar limitations on creativity:

We have limits on how the product is supposed to be and we don’t have much room for creativity
unless it is discussed with management. Instead, we follow the standards defined by the customer

and “Being part of the system, it is important to be focused. However, it is hard to be
creative.”
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5.1.6.2 Discretionary effort. According to Permana et al. (2021), employees with a high
engagement are likely to give more discretionary effort at work. The high engagement also
impacts higher productivity, profitability, customer service, reduced turnover and safety
incidents. There is no positive evidence in either company for the potential opportunity to
work harder with the digital transformation process. A Company 1 employee believes that
there is no potential for employees to work harder without a risk to their health. Another
employee believes that a factory employee defines the level of effort to put in while
performing the work himself. It cannot and should not be influenced by the robots or the
advanced technologies offered by CNC machines. In Company 2, one of the employees
believes that they can be more efficient, because many things have been designed for that.
Such as “the shop-floor system we use from Lighthouse. It counts the items from production
to know the exact number of items we produced.” “Not sure if we can work harder with
technologies, but we are definitely more efficient. And the potential to make it even more
efficient is there.” Another employee emphasized the lack of stability associated with digital
transformation – “It’s still a bit unstable. A new way of working. We need more hard-
working people to make the production stable, many little things together to make it work.”

5.1.6.3 Turnover intention. According to Choi et al. (2020), the Industry 4.0 rises concerns
of labor forces being replaced by technology – job changes by advanced technologies, such
as artificial intelligence and the internet of things. Physical labor as well as intellectual labor
will be replaced by technologies. Some fear is associated with the job due to the digital
transformation process on the plant. Company 1 employees have a little fear of competition.
Another employee does not fear that the increasing popularity of technologies will make
them lose their jobs. “Robots cannot replace the people.” In Company 2, one of the employees
asserted the competitive advantage of robots – “Robots don’t get sick.” However, the
employee said that the big fear was only at the beginning. Now, fewer people are able to
perform more work, and the company has an increased number of orders. Two people are
able to do a task that was assigned to six people earlier. Another employee has a bigger fear
in comparison to her colleague:

Oh, I fear it. I believe I’m from the generation that is adaptive to the technologies. Nevertheless,
they are beginning to surpass me. Now, you have to know the system and processes before you
even start working.

5.1.6.4 Proactivity According to Zangiacomi et al. (2020), proactivity in digital
transformation requires to foresee a proactive involvement of human resources. The ability
in perceiving the path towards digital transformation is also in the adoption of proactive
approach in defining the resources, processes and procedures involved in the process. There
is no clear evidence in either company for the potential or opportunity to predict problems
and challenges at the workplace with the digital automation process. Company 1 employees
believe that most problems stem from the daily routines. Most of them are caused by human
mistakes; no robots can predict them. “Robots aim to help humans in completing the tasks in
a quicker and safer way.” In Company 2, there is doubt about predictions:

Robots can stop working, and we can’t predict it. We have counting parts, when it gets close to change
the tools. When twelve thousand pieces are produced, the tools have to be changed. Otherwise, it will
cause defects. The machine makes an alarm when the change is needed. Before it was not possible to
predict mistakes until one can notice defects in the products, one employee says.

Another employee shared:

If people trained, yet it is possible. However, in our plant we have senior employees that have
been employed by the factory since they were 17 years old. They might feel some resistance to
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technologies, taking into consideration their experience of 40 years. In a complex system on the
operative level, it can be hard to predict problems. However, some operators are very proactive.
When they see a potential problem, they mention it. But not when it comes to predictive operators.
It can be too technical.

5.1.7 Other employee behaviours.
5.1.7.1 Performance. According to Dutta et al. (2020), manufacturing sector requires rapid
implement of digital technologies to improve performance and remain competitive in the
dynamic market. The companies can improve the performance by defining the
organisational culture that supports their digital strategy. In that case, value activities can
be boosted through the business digitalization (Martínez-Caro et al., 2020). There was no
common opinion about the potential opportunity to work better with the adoption of digital
processes. One employee from Company 1 states that there are no extra opportunities to
work better with a progressive use of robots integrated into the work of CNC machines.
“Robots are the sign of future, but the work depends on the factory employee and personal
motivation.” However, another employee from the same company states that shop-floor
robots have improved safety by decreasing the risk of injury. Manual work leads to
tiredness, which also decreases with more robots. Company 2 also has a difference in
opinions. One of the employees observes a difference – “It is not fully automated yet, but the
collaboration with robots helps. Compared with 14 years ago, the performance is improved.”
Another employee says:

There is opportunity, but there are also job cuts. Machines bring an advantage, but we must
always involve the human side in the equation. Not well-trained employees and poor knowledge
of system management can lead to failure. Heavy lifting is done by 20 robots we have now.
Nevertheless, operators must know how to operate new machines to keep the operation on an
optimal level. That requires education, training and time to make them feel comfortable and deal
with new robots and CNC machines. We still have a long way to go to achieve that 4.0 that
everyone is talking about. We are not even close yet. We require human input and human
judgement to improve what we can until systems can take over the instinct of a person.

5.1.7.2 Adaptivity. There are different strategic frameworks that evaluate digital readiness
and help organizations transformation. It is important to deal with mindset change – critical
barrier to success in organizational change effort – with a focus on rapid adaptivity (Jones
et al., 2021). According to Siedler et al. (2021), adaptivity along with efficiency is an outcome
from new possibilities boosted by manufacturing digitalization. There was no common
opinion about the potential opportunity to easily adapt to the digital transformation process.
In Company 1, one employee states that all the challenges and new tasks are easy to adopt to
with the help of internal company policies and guidelines. Another employee shares that the
company’s standards are hard to learn quickly, so adapting can take up to two months.
However, robots can play a big help in this process. In Company 2, there is an opinion that
adaptability to digitalization changes from generation to generation. The Generation of 2000
[Millennials] will find it easy, those of 2015 [Generation Alpha] will find it unbelievably easy.
The rest will struggle. Another employee shared a challenge of past experience:

It was hard at the beginning. We had no time. We installed the new line and it was learning by
doing. We wanted more time to learn. After a while it became easier. It was in 2016 and it took one
year to learn. But the line was built in steps, the line was not completed, and we were not prepared
up to 2017.

5.1.7.3 Organizational citizenship. Singh et al. (2020) studied shop floor employees’
performance in the manufacturing industry experiencing technological disruption. The
results indicate that high-performance work system is positively associated with
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organizational citizenship behaviour. There was no common opinion about the potential
opportunity to encourage employees to form group and implement assignments together
during the digital transformation process. In Company 1, besides the scheduled meetings,
there are random meetings about quality from time to time. Yet employees have limited
opportunities to meet in groups besides the regularly scheduled meetings, lunch and two
coffee breaks each shift. There is no intensive communication. Instead, there is isolation
during work time. In Company 2, one of the employees stated that there is a lack of people
gathering because there are fewer people. Another employee had an opposing point of view:

Employees are often invited to join and participate in the implementation activities. They can try
and get to know the technologies. They give input on what can be better or if they need extra
training. When we set up a new line, we invited people who will work on the line to see the
equipment. At least one person from the team was invited into the project meetings before the
new equipment launched.

5.2 Soft management practices (lean and total quality management), employee behaviours
and digital waste
With RQ2 it was aimed to discover what soft factors and employee behaviours relate to
digital waste. The definition of digital waste proposed by Powell et al. (2018) was followed in
this study: any non-value-adding digital activity to personnel, materials, machines, methods
or measurements in LM companies influenced by digital technologies. Company 1 and
Company 2 have had a recent massive increase in CNC machines and robots, which are
digital technologies, and the adoption of those technologies is a digital activity. The
variables from Table 4 that are positively influenced by digital transformation are value-
adding, so they will not be investigated further for the digital waste detection due to their
positive influence. Attributes that are neutrally or negatively influenced by digitalization are
in focus in responding to RQ2.

5.2.1 Soft management practices (lean and total quality management) and digital waste.
5.2.1.1 Customer focus. There is no clear evidence that digital transformation has a non-
value-adding activity to methods or approaches to how customers are treated.
Communication with customers has a positive tendency – it is efficient and driven by high
competition. There were no negative reflections about digital transformation, yet there is no
positive feedback to show that the relationship with customers is strongly associated with
digital transformation. The relation of digital waste and customer focus requires further
investigation.

5.2.1.2 Customer involvement. The involvement of the customer in the control stage
diffuses control over all the related activities, including digital transformation. It could be
done indirectly or unintentionally, yet control remains part of the process. Consequently,
customer involvement in the digital transformation process would be rather perceived as a
potentially value-adding activity and prevent the obvious possibility of digital waste.

5.2.1.3 Reward and recognition. In both companies, there was no strong basis for the
personal evaluation of employees’ success and efficiency. There was also no practice of
giving individual rewards for personal achievements. With the adoption of digital
technologies, the situation has not changed. Yet the potential to evaluate progress in each
employee’s work is higher. It is easier to track which employee worked with a particular
robot or CNCmachine and how efficient that work was compared to that of other employees.
Tracking such information can be a value-adding activity to operations management for
strategic decision and detection of room for continuous improvement. It was concluded that
the lack of reward and recognition in the digital transformation process can potentially
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relate to digital waste as a non-value-adding digital activity to people in LM companies
influenced by digital technologies.

5.2.1.4 Quality policy and strategy. It is hard to reflect on whether digital waste is
connected to corporate policies and strategies focusing on quality in the digital
transformation stage. On one hand, strict policies are a fundamental part of the disciplines
and regulations that are easy to learn and implement in the challenging period of digital
transformation. On the other hand, employees are the key resources that can lead to
improvements based on their personal experiences and needs in a better working
environment. The fact that both companies are very strict about their policies, and that an
increasing number of CNC machines and robots have no influence on new policies and
strategies development, could be the result of high-quality policies and lack of a need
changes to them. The relation of digital waste and the quality policy and strategy factor
requires further investigation.

5.2.1.5 Training employees. The lack of cross-divisional job rotation limits the flexibility
of employees and increases the dependency on a particular specialist, who, for example, is
familiar with CNC machines or robot programming. In a critical situation, this can influence
the efficiency of the production process. Consequently, it was perceived the lack of employee
training factor (with a focus on cross-divisional job rotation) in digital transformation
process as a non-value-adding digital activity to people and methods in LM companies
influenced by digital technologies.

5.2.2 Employee behaviours and digital waste.
5.2.2.1 Creativity. Creativity is limited by prescribed rules and standards that are
compulsory to follow. Rejection of rules and standards could lead to chaos, so they are an
essential and non-negotiable aspect of the manufacturing production process. It was
assumed that there is no clear evidence of digital waste in creativity since the lack of
creativity in this circumstance can be a value-adding digital activity to methods and
measurements in LM companies influenced by digital technologies.

5.2.2.2 Discretionary effort. It is hard to reflect on whether digital waste is related to the
discretionary effort of employee behaviours in digital transformation. On one hand,
employees have the potential to be more efficient, yet they question their ability to work
harder without putting themselves at risk to their health. Lack of stability associated with
digital transformation is another argument that prevents extra hard work. The relation of
digital waste and discretionary effort behaviour requires further investigation.

5.2.2.3 Turnover intention. The presence of fear (of losing one’s job) in different forms
and stages of digital transformation exists. Some employees even compared themselves to
robots in positive and negative ways, recognising that robots never get sick unlike humans,
yet they cannot fully replace people. The fear of losing their jobs can be a driver for
employees to work harder and be more devoted to work. Meanwhile, the feeling of fear at
work can cause a negative influence on life-work balance behaviour and psychological
capital. It was assumed that there is a potential of digital waste in relation to turnover
intention since the fear of losing one’s job in the digital transformation process is more
likely, and this can be a non-value-adding digital activity to people in LM companies
influenced by digital technologies.

5.2.2.4 Proactivity. Some employees believe that robots are there to help to complete the
task (not to predict problems), which might justify the limited perception of robots’ potential
on the shop floor. Other employees share that they cannot predict when robots will stop
working and why. At the same time, positive examples include defects prediction with CNC
machines and the alarm system that indicates when tools need to be changed. Yet individual
proactivity of employees can still lead them to predict and prevent challenges in a
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production process. It was assumed that there is an actual potential to utilize robots and
CNCmachines so that shop-floor problems become more predictable. Ignoring that potential
is a non-value-adding digital activity to machines and methods in LM companies influenced
by digital technologies.

5.2.3 Other employee behaviours and digital waste. Performance, adaptivity and
organizational citizenship attributes were excluded from further analysis of their relation to
digital waste, because of nature of answers that are shared between positive and neutral. It
was assumed that digital transformation is mostly a value-adding activity in relation to
performance, adaptivity and organizational citizenship of employees. Consequently, it was
not suspected that further digital waste exists in relation to performance, adaptivity or
organizational citizenship attributes.

6. Conclusions
6.1 General
In this paper, we investigated 29 soft management practices (Lean and TQM) and employee
behaviours under the influence of digital transformation in LM plants. The top management
leadership, middle management involvement, employee education and corporate social
responsibility focus factors were observed as positively influenced factors in the digital
transformation process. Among employee behaviours, the positively related variables are
innovation, knowledge sharing, work-family balance, psychological capital, job satisfaction
and career commitment. The training employees’ factor was negatively influenced by digital
transformation. Creativity, discretionary effort, turnover intention and proactivity were also
negatively influenced attributes among employee behaviours in the process of digital
transformation. Some factors remained neutral, such as customer focus, customer
involvement, rewards and recognition, and quality policy and strategy. A number of soft
factor and employee behaviours remain undiscovered due to inconsistency of interview
responses and challenges in generalizing from those reflections.

It was also discovered what soft factor and employee behaviours relate to digital waste
as any non-value-adding digital activity to people, materials, machines, methods or
measurements in LM companies influenced by digital technologies (Powell et al., 2018). The
potential for digital waste was detected in the reward and recognition factor and training
employees’ factor among soft factors, as well as in turnover intention and proactivity
attributes among employee behaviours. It was detected no potential for digital waste in the
customer involvement soft factor or the creativity attribute of employee behaviours.
Attributes that need further investigation to discover their relation to digital waste include
customer focus, quality policy and strategy soft factors, and the discretionary effort
attribute of employee behaviours.

6.2 Theoretical contributions
There were several studies discussing the impact of digital transformation on soft lean
management practices, soft factors for TQM implementation, and employee behaviours.
The unique theoretical contribution of this study is an ability to review those important
variables all together and prioritize the focus of importance among them in the organization.
This study contributes to the discussion initiated by Georgiev and Ohtaki (2019) on
successful soft factors for TQM implementation. In addition, it adds to Gaiardelli et al.’s
(2019) discussion of soft lean management practices during digitalization. In this study, soft
factors were discussed in the context of digital transformation. The study also contributes to
the work of Van and Nafukho (2019) by supplementing the discussion of employee
behaviours. In this study, employee behaviours were discussed in the context of changes
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within the organization experincing the digital transformation. The study also contributes
to the work of Romero et al. (2019d) and Alieva and Haartman (2020) on digital waste, as
well the discussion of lean waste (Womack, 1990). Specifically, the study contributes to the
lean literature with a focus on lean waste (muda) and employees (people) – as one of the
pillars of lean. Discussion of digital waste is one of the major contributions of the study,
where it is expected to be considered as a part of muda in the context of digital
transformation.

6.3 Practical contributions
This study helps to guide practitioners through the digital transformation process. It can
help a management team identify what aspects of employee behaviours need to be
considered for successful digital transformation. Employees possible can experience
challenge to express their creativity or establish secure environment for the knowledge
sharing in a phase of digital changes within the company. It is a responsibility of
management to identify potentially vulnerable employee behaviours in organization and
establish the secure and smooth transition overcoming all the potential barriers related to
those behaviours. It guides the management team to prioritize soft management practices
(lean and TQM), to be considered during the digital transformation. For example, staff
evaluation practice might become one of the most relevant practices in the stage of digital
transformation within the company. It might lead towards objective assessment about the
speed, path, and approach of change. Quality policy and strategy is another practice that
might be prioritized for successful digital transformation, where the number of policies
could be reconsidered or replaced by new one due to different approach of managing tasks
in a new circumstance. Finally, the study motivates practitioners to be aware of digital
waste as a part of the lean waste during the process of digital transformation. Being aware
of digital waste implies careful consideration when integrating digital tools into otherwise
traditional lean management. Deliberate monitoring of digital tools usage can lead to their
sustainable and efficient utilization, that may protect from unwilling digital waste
generation. Consequently, it will protect practitioners from some of non-value-adding
activates and create the value instead of waste.

6.4 Limitation and further study
Further research could discuss hard lean management practices as well as physical work
environment characteristics proposed by Gaiardelli et al. (2019) in the context of digital
transformation. While our model discussed employee behaviours in the context of digital
transformation, future studies might be extended through the discussion of external
environments, job-related factors and employee-related factors (Van and Nafukho, 2019).
The study was limited by investigating only two companies. Due to the small number of
participants, it was hard to evaluate all the variables in a consistent way. In further studies,
it is suggested to increase the number of companies and people participating in interviews.
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