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Purpose: We aimed to understand how integrating lean principles with human factors can 9 

contribute to a more productive, satisfied, and motivated workforce. Additionally, the paper 10 

investigated the roles of employee empowerment, continuous improvement, and organizational 11 

support in creating a human-centered lean manufacturing environment. 12 

Design/methodology/approach: The authors conducted a detailed analysis of the literature. 13 

This theoretical analysis enabled to preparation of a comprehensive and detailed examination 14 

using a survey questionnaire, providing in-depth insights into the research statements. This data 15 

was extended due to the participant observation which allowed to immerse in the day-to-day 16 

activities of the workers. 17 

Findings: Lean Manufacturing positively impacted the humanization of work, with effective 18 

team cooperation and communication boosting productivity. However, some employees felt 19 

excluded from joint decision-making and feedback processes, which could harm motivation 20 

and organizational effectiveness. Enhancing training opportunities could help employees better 21 

adapt their skills to their tasks. 22 

Research limitations/implications: The limitation of the research is the pilot study which was 23 

conducted among 15 respondents from one company. In the future, it is planned to extend it to 24 

other production companies. 25 

Originality/value: The paper makes a contribution to the field by linking Lean Manufacturing 26 

and human aspects in a Polish work environment. Instead of exploring the traditional benefits 27 

of Lean Manufacturing in enhancing operational efficiency and reducing waste, we focused on 28 

its impact on the workforce, workplace culture, and employee engagement. 29 
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1. Introduction 1 

Nowadays, technological and information progress determines the new challenges that 2 

work faces, such as the need for continuous skill development, adaptation to rapidly changing 3 

environment, and managing the integration of advanced technologies into existing workflows 4 

(Guest et al., 2022). Despite the increase in the implementation of automation and robotics in 5 

production systems, human involvement remains vital because of their essential skills in 6 

supervising and managing these processes (Ahmed et al., 2022). Therefore, the well-being of 7 

employees becomes not only a moral duty but also a factor that provides benefits for the 8 

company (Ho, Kuvaas, 2020). Additionally, these advancements bring about new 9 

considerations for data security, remote collaboration, and maintaining a balance between 10 

automation and human oversight. In order to overcome all these challenges, new attitudes such 11 

as a human-centered approach can be introduced to companies. 12 

A human-centered approach, which prioritizes the well-being and satisfaction of employees, 13 

customers, and communities, is essential for building an efficiently operating enterprise.  14 

It enables the integration of the technical system and human capital in the organization.  15 

By its adoption, enterprises can create a positive work environment that not only drives 16 

employee engagement and motivation but enhances efficiency and productivity. It leads to 17 

sustainable growth and success for the organization. It can be noticed in Lean Manufacturing, 18 

which focuses on creating more value for customers with fewer resources. Lean principles 19 

emphasize the elimination of waste, continuous improvement, and optimizing processes to 20 

enhance efficiency and productivity. It may seem that its idea focuses solely on organizational 21 

and technical aspects, but that would be a mistake. The primary objective of Lean 22 

Manufacturing is to focus on people (Gaiardelli et al., 2019; Mrugalska, 2020). It assumes 23 

maximum utilization of the potential of workers and machinery but without overproduction or 24 

ordering too large quantities of raw materials that would require subsequent storage.  25 

From this perspective, it leads to enhanced employee satisfaction, reduced stress, and improved 26 

collaboration, ultimately resulting in a more motivated and productive workforce. Additionally, 27 

lean manufacturing emphasizes employee involvement and empowers workers to take 28 

ownership of their roles, encouraging innovation and a proactive approach to problem-solving. 29 

Reducing waste, including those relating to the non-exploitation of human potential, is the key 30 

to improving the efficiency of processes. The analysis of the human role in the context of Lean 31 

Manufacturing allows to identify areas that may affect the productivity of work and the 32 

elimination of unwanted inconveniences of the work environment (Bouranta et al., 2022). 33 

In this paper we analyzed the human aspect in the concept of Lean Manufacturing in  34 

a production enterprise. We did not explore traditionally if Lean Manufacturing enhances 35 

operational efficiency and reduces waste but we emphasized its impact on the workforce, 36 

workplace culture, and employee engagement. By examining the integration of lean principles 37 
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with human factors, we aimed to understand how lean practices can contribute to the creation 1 

of a more productive, satisfied, and motivated workforce. Furthermore, the paper investigated 2 

the roles of employee empowerment, continuous improvement, and organizational support in 3 

fostering a human-centered lean manufacturing environment. It allowed to highlight the 4 

significance of the human element in the successful implementation of Lean Manufacturing. 5 

2. Human aspects in work environment 6 

Humanizing a work means understanding human nature and growing a culture that lets 7 

humans succeed while the organization can flourish in the same time. In the long run, 8 

humanizing work requires constant, continual, continuous attention, where it is implemented  9 

a system of principles and practical actions focused on the individual psychophysical 10 

capabilities of a worker (Kawecka-Endler, Mrugalska, 2014). For this aim, the activities are 11 

indicated and introduced into practice to eliminate or at least limit the negative impact of work 12 

on people by the work environment. Such a system offers working conditions that not only do 13 

not harm the physical and mental health of employees but also pay attention to improving the 14 

comfort and safety of work. Humanizing work is often visible in the implementation of modern 15 

forms of labor organization, the enrichment of its content, and the increase of employee 16 

participation as well as the flexibility of working time (Walczyna, 2012). 17 

Some authors claim that the human aspect of work can be easily distinguished in its 18 

technological elements (elimination of heavy and burdensome work, improvement of the 19 

comfort and safety of work, and the introduction of new, human-friendly forms of organization 20 

of work) and social (mainly increased employee participation and satisfaction of other 21 

employee needs, such as social or cultural) (Mikuła, 2009). It shows that the humanization of 22 

work is multifaceted. Furthermore, it is important to emphasize that improving the quality of 23 

life at work must be carried out from the perspective of every employee who enters the 24 

organization with all their needs, goals, values and limitations (Umair et al., 2023a; Umair  25 

et al., 2023b). Work environment significantly impacts the quality of human life and is reflected 26 

in other areas of personal life (Marquez et al., 2020). 27 

Humanizing work means making work and places of work more human-centered approach. 28 

To achieve this, the following actions must be taken (Venema, 2024): 29 

 recognize and treat employees as people, and only as resources, 30 

 put your people first, 31 

 believe and trust that people want to do good work, and you will achieve the best results 32 

if you get out of their way and trust that they will cope, 33 

 appreciate that people can only do their best when they feel safe from physical, 34 

emotional and mental hazard, 35 
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 understand reciprocity: trust breeds trust, and the opposite of trust is fear, and acting out 1 

fear breeds fear, 2 

 to manage does not mean to lead, you manage work and lead people, and only respect 3 

for leadership creates leaders, 4 

 treat your people as unique, individual human beings with unique, individual desires 5 

and needs who need unique, individual support to ensure you benefit from their best 6 

efforts, 7 

 adapt work and workplaces to people, and not the other way around, 8 

 understand that humanizing work is the first step towards accepting diversity, ensuring 9 

equality and social inclusion,  10 

 accept the fact that high performance and amazing results come not from measurement 11 

and management, but from enticing, encouraging, and appreciating, 12 

 understand human nature and the development of a culture that allows people to thrive 13 

so that the organization can prosper. 14 

3. The role of humans in the concept of Lean Manufacturing 15 

The concept of Lean Manufacturing efficiently utilizes a company's resources to improve 16 

production. While it may initially appear to focus primarily on the technological aspects of 17 

production, it significantly impacts its human resources (Trenkner, 2008). Within the 18 

framework of Lean Manufacturing, the human aspects are expressed through several key 19 

principles (Mikuła, 2009): 20 

 giving priority to people in the organization, 21 

 continuous improvement of production processes and reduction of waste, 22 

 development of employees and upgrading their qualifications, 23 

 teamwork and regular communication along with collegial decision-making, 24 

 joint planning of organizational activities by employees, 25 

 decentralization of control and information systems and transfer of responsibilities and 26 

powers to lower levels of the organization, 27 

 use of customer relations. 28 

These principles highlight how Lean Manufacturing not only optimizes technological and 29 

production processes but also places a strong emphasis on the human element, fostering a more 30 

inclusive, empowering, and efficient work environment. Additionally, employee training and 31 

skill development serve as boosters for unlocking the true potential of a Lean Manufacturing 32 

operation. If we create conditions for personal and professional development and leverage 33 

individual abilities employees will experience job satisfaction. Increasing skills is perceived as 34 

an investment in human capital that benefits both employees and employers (Pietras, 2015). 35 
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Teamwork plays a crucial role in Lean Manufacturing. Individuals inherently seek to be 1 

part of a social group, and workplace relationships are vital for achieving specific goals. 2 

Effective communication and collaborative decision-making help employees feel integral to the 3 

team and ensure their opinions are valued by the company. Joint planning of organizational 4 

activities humanizes work, enabling employees to influence the transformation of work 5 

processes and maintain control over their professional development (Sikora, 2013). 6 

Another human element in the concept of Lean Manufacturing is the decentralization of 7 

tasks. Employees are given greater autonomy and responsibility for decisions about their work, 8 

which provides them with a sense of control and influence over the implementation of 9 

production processes. The transfer of responsibility allows for the rapid detection and resolution 10 

of problems, fostering a sense of belonging and enhancing internal motivation and commitment 11 

to work. An example of this decentralization is the standardization of work, where employees 12 

are actively involved in developing labor standards and thus are motivated to continuously 13 

improve them. 14 

Standardization of work, as a tool for enhancing safety, quality, and productivity, creates 15 

opportunities for joint problem-solving and reliance on colleagues (Pawłowski et al., 2010). 16 

This collaborative approach fosters a dynamic work environment where employees actively 17 

engage in improving processes and supporting each other. One of the most significant 18 

advantages of Lean Manufacturing in ensuring employee satisfaction is its ability to avoid 19 

monotony. Monotony is detrimental to employees' health and learning abilities. Workers 20 

exposed to monotonous tasks experience a decline in intellectual abilities and skills over time, 21 

eventually becoming indifferent to their duties. An inadequate working environment can lead 22 

them to underperform, reducing both their productivity and well-being. Lean Manufacturing 23 

addresses this by enabling employees to continually develop their skills and knowledge, 24 

transforming them into agents of change within the workplace. These activities aim to facilitate 25 

work and ensure uninterrupted workflows. As a result, employees become more self-sufficient 26 

and capable of performing tasks across different positions, which increases their autonomy and 27 

fosters a proactive attitude (Selimović, 2022). 28 

The concept of Lean Manufacturing is focused on respect for people. Individuals are crucial 29 

in the implementation process; their behavior, thinking, and actions can provide a competitive 30 

advantage by reducing waste and streamlining processes. It is accurate to say that Lean is based 31 

on two fundamental principles: respect for people and continuous improvement. Balancing 32 

human factors and technical elements is essential to determine the suitability of Lean 33 

Manufacturing for implementation (Halling, 2020). 34 

  35 



312 B. Mrugalska, M. Kajewska 

4. Methods 1 

In order to collect information on the impact of the concept of Lean Manufacturing on 2 

human aspects, empirical research was carried out among employees in a selected production 3 

company. This company specializes in the production of assembly lines. It is localized in the 4 

Wielkopolska region. The research was performed in April-May 2023. It consisted of two parts: 5 

a survey questionnaire and a participant observation. The questionnaire consisted of  6 

17 statements: 7 

 feedback on workflow information, 8 

 communication, 9 

 opportunity to show your own initiatives and be creative, 10 

 search for solutions to improve work, 11 

 adapt work to employees' skills, 12 

 influence on the implementation of your work, 13 

 joint decision-making about workflow, 14 

 consultations or talks about problems, 15 

 influence of working conditions on the results, 16 

 performance of unnecessary activities, 17 

 monotony, 18 

 opportunity to use your own knowledge, capabilities and skills in practice, 19 

 extention of your skills by using the experience of colleagues, 20 

 a sense of belonging to a team, 21 

 employee awareness of their role in the production process, 22 

 possibility to participate in training and improve your qualifications, 23 

 safety at work. 24 

The 5-point Likert scale was used with five answer options, including a neutral option, to 25 

assess respondent's opinions. It was a pilot study as it involved only 15 employees of this 26 

company working on the assembly of the technology line. In the participant observation, one 27 

of the researchers was immersed in the day-to-day activities of the workers. This allowed her 28 

to gain firsthand experience due to engaging directly with the tasks and routines of the 29 

employees. 30 

In the analyzed production line there were employed only men. Thus, all the respondents 31 

invited to participate in the investigation were the same sex. However, it is essential to consider 32 

that the respondent group might influence the results, particularly in understanding perspectives 33 

on Lean Manufacturing's impact on the workforce, workplace culture, and employee 34 

engagement. The gender homogeneity could also affect the generalizability of the conclusions, 35 

necessitating a careful interpretation of the data and an awareness of potential biases in the 36 
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responses. Therefore, future research should aim to include a more diverse respondent pool to 1 

gain a comprehensive understanding of Lean Manufacturing's effects across different 2 

demographic groups. 3 

5. Results 4 

The age structure of the respondents was as follows: under 25 years – 13.3%,  5 

in the 25-35 years – 40%, in 36-45 years – 33.3%, 46-55 years – 6.7% and over 55 years of age 6 

– 6.7%. When analyzing the work experience, it should be noted that in each group there  7 

were 5 employees, i.e. 5 people employed over 1 year, 5-10 years and over 10 years.  8 

None of the respondents worked for less than 1 year. 9 

According to the questionnaire results, 80% of respondents felt that they were receiving or 10 

rather receiving feedback on the progress and results of their work. Only 20% of respondents 11 

said that they were unlikely to get feedback about their work. In addition, all employees claimed 12 

that their relationships are based on mutual communication.  13 

The vast majority of respondents (approximately 87%) believed that they had the ability to 14 

demonstrate initiative in improving the workflow. 13.3% of respondents did not give  15 

an unambiguous answer to the question. In response to the question about finding solutions to 16 

improve work, respondents most often gave positive answers on this topic. Only 26.7% of 17 

respondents did not express their opinion, and the remaining 6.7% did not notice the steps taken 18 

to improve work processes. In the surveyed group of respondents 53.3% agreed that the job was 19 

adapted to their skills and capabilities, 26.7% also agreed with this statement. The remaining 20 

20% of respondents believed that the job was not adequately adapted to their capabilities.  21 

When assessing the impact of employees on their own work, all respondents found that they 22 

influenced decision-making. The majority of the team (i.e. 73.3) believed that decisions were 23 

taken by a team. However, it should be noted that 26.7% of respondents disagreed with this 24 

opinion. All respondents had the opportunity to discuss problems with their team or supervisor. 25 

73.3% of respondents explicitly agreed with the statement.  26 

In the next part of the survey, working conditions and their impact on work results were 27 

discussed. All respondents believed that working conditions in the company were conducive to 28 

the results achieved. However, it should be noted that the majority of respondents (i.e. 93.3%) 29 

believed that they were fulfilling responsibilities that contributed nothing to the end result of 30 

their work. Only 6.7% of respondents claimed that they were unlikely to do such activities 31 

during their working day. All respondents noted a lack of monotony in their work due to the 32 

ability to perform diverse activities during their shift. Bearing in mind the question about the 33 

use of knowledge in practice, all employees answered yes. The majority of respondents  34 

(i.e. 87%) strongly said that they had, or rather had, the ability to complement their skills by 35 



314 B. Mrugalska, M. Kajewska 

using the experience of their colleagues. In addition, as much as 93.3% of them had a sense of 1 

belonging to the team. However, it should be noted that 6.7% were unable to clearly define their 2 

position. The majority of employees (i.e. 86.7%) were aware of the importance of their role in 3 

the production process. However, 13.3% did not feel an important part of the production process 4 

and believed that without them the company could also the intended results. Some employees 5 

(33.3%) felt that they did not have many opportunities to improve their qualifications. However, 6 

the vast majority of employees noticed that they had the opportunity to attend training to 7 

improve their qualifications. 8 

In the case of safety assessment, more than half of the respondents considered that the 9 

employer cared about safety in the workplace. Only 18.2% disagree with this statement. 10 

6. Discussion 11 

The results of the questionnaire survey indicated that the concept of Lean Manufacturing 12 

positively affected the humanization of work. Effective team cooperation was one of the most 13 

crucial values for employees. It was especially visible when we focused on communication 14 

which was viewed positively by all respondents. Effective communication allowed to achieve 15 

the desired results increasing simultaneously productivity. In the analyzed case, employees 16 

worked as a team and effectively performed their tasks and goals. In addition, they had the 17 

opportunity to influence how their tasks were implemented. Nevertheless, joint decision-18 

making on workflow and feedback was not always viewed positively by all respondents. 19 

Research results showed that some team members felt excluded from the decision-making 20 

process. Such circumstances can have a negative impact on the willingness of employees to 21 

work and on the operation of the entire organization. Moreover, giving feedback was not always 22 

appropriate. However, this is an extremely important process, as it reduces errors and improves 23 

work efficiency. It would be worth paying attention to the possibilities of expanding your 24 

knowledge through training, which lack is sometimes noticed by respondents. It would make it 25 

easier for employees to adapt their skills to their tasks. 26 

Following the participant observation, it can be concluded that the interests of employees 27 

were a priority. Employees were treated with respect and their well-being was extremely 28 

important. Furthermore, they were not means of achieving the goals of the organization but 29 

were active participants in the organizational processes. There was an atmosphere of mutual 30 

trust in the organization. Employers knew that the employees were a key component of the 31 

production process and that the knowledge and skills of employees had a direct impact on the 32 

development of the organization. 33 

  34 
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In order to eliminate waste, workplaces were organized in such a way that unnecessary 1 

activities were eliminated. The assembly zone was designed so that employees did not have to 2 

move around the space more than necessary. Each employee was equipped with s a tool cart 3 

that allowed them to move the tools they needed. 4 

Continuous improvement is a complex and advanced process aimed at constantly searching 5 

for areas for improvement and optimization. During the observation, it was noted that the 6 

company was systematically introducing improvements. Employees had the opportunity to 7 

submit their ideas for improving processes and eliminating difficulties through a dedicated 8 

platform. The involvement of employees in improvement processes made them feel a valuable 9 

part of the organization.  10 

Recently, a competence matrix was developed and introduced into practice. Identifying the 11 

skills and competence levels of employees helped in managing employee development.  12 

One of the major losses in an organization was the non-exploitation of human potential. 13 

Identifying the abilities of each team member would enable the establishment of an individual 14 

development plan, including offering dedicated training programs and mentoring that would 15 

help to increase employee engagement and strengthen their relationships. 16 

An important element affecting humanizing work is communication between employees. 17 

Within the framework of the Lean concept, stand-up meetings were introduced, allowing 18 

regular exchange of information and experiences. The meetings had a short duration and  19 

a specific formula and were intended to convey brief information about the project currently 20 

underway. The introduction of this type of meeting allowed to improve team communication 21 

and significantly affected its effectiveness. In the analyzed enterprise, decentralization of 22 

responsibility as an element of humanization of work was applied. In addition, the introduction 23 

of work standardization allowed employees to perform specific tasks consistently, which 24 

minimized the risk of errors and possible delays. The setting of standards enabled employees 25 

to take over greater control over their activities, which gave them a sense of influence on the 26 

results of their work. Effective delegation of responsibilities during the assembly works let them 27 

to be carried out more efficiently without the need for repeated inquiries to the senior 28 

management. 29 

7. Summary 30 

In recent years, the approach to humanizing the workplace has changed significantly.  31 

At present, more attention is being paid to issues related to the humanization of work and the 32 

impact of the concept of Lean Manufacturing on its improvement. The results of the research 33 

showed that effective team cooperation and communication were highly valued by employees, 34 

contributing to increased productivity. Employees appreciated working as a team and having 35 
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the ability to influence task implementation. However, not all respondents viewed joint 1 

decision-making and feedback positively; some felt excluded from the decision-making 2 

process, which could negatively impact employee motivation and organizational operations. 3 

Additionally, feedback was sometimes deemed inappropriate. However, enhancing training 4 

opportunities could help employees better adapt their skills to their tasks. 5 
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