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Abstract: Growing competition, clients’ requirements as well as advances in technology make modern 

industrial enterprises search for a way of achieving and maintaining strong position on the market. One 

of the principal and at the same time necessary conditions to achieve this aim is continuous development 

of all of the processes in order to fulfil various clients’ expectations. Enterprises make use of different 

concepts and management methods which in significant way upgrade ongoing processes by raising their 

efficiency. One of such is the concept of ‘lean’ production – Lean Manufacturing. Management according 

to Lean Management rules allows to produce more with the use of less resources – at the same time 

approaching the aim which is to deliver clients the exact product they want. The process of resources 

use limitation is not easy to perform however, the concept of Lean Manufacturing by the application of 

chosen tools allows successfully and effectively to introduce ‘lean’ model of management in an enterprise 

and undertaking following improvement activities in every of its field.  
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1. INTRODUCTION 

The aim of the paper is improvement of a production process in an enterprise with the use of 

chosen tools of Lean Manufacturing concept. The analysis was carried out in terms of 

identification of the most common problems that appear in a production process which 

influence the quality of the final product. Subsequently, particular activities were suggested in 

order to eliminate them. To analyse Kaizen workshops were used. By the means of Ishikawa 

diagram the main problems to be solved were defined as well as the reasons of their arising 

were searched. Afterwards, the classification of the reasons according to their influence on the 

problem was performed, then 5 Why analysis was carried out – that generated solutions which 

may contribute to the improvement of the production process in an enterprise. As a result of 

Kaizen workshops the solutions were suggested implementation of  which may improve the 

ongoing process in the organisation and eliminate defects. To examine the suggested 

solutions  the assessment matrix of speed and costs was applied as well as the matrix of 

effectiveness (degree of solution influence on problem) and the way of implementation (it is 

whether an enterprise may launch the solution itself or it has to outsource a different company). 

Applying the results of both matrixes a set of solutions is created according to their priority. As 

a research method a case study was chosen in regard of the usefulness of problems solving 

within processes management in enterprise as well as methods and tools used to make 

effective and sensible decisions (Piekkari and Welch, 2011). The source of the data was the 

information handed in by an enterprise and the observations and analysis of the ongoing 

process.  
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2. CONTINUOUS IMPROVEMENT OF PROCESSES  

The necessity of continuous improvement of an enterprise is a subsequence of permanent 

and dynamic changes in its surrounding as well as inside it. The key reason of organisation’s 

changes are changes in clients’ expectations and requirements regarding products and 

services as well as in conditions of competition among enterprises which change with time. 

The result of changing requirements is the complexity of products and their diversity. 

Simultaneously emerging markets, forms and scope of cooperation make companies to 

become more flexible and react quickly. Therefore, in the interest of every enterprise, the 

processes should be shaped and then improved in such a way so to eliminate operations and 

actions that do not add value to the organisation itself and to improve those actions and 

processes that add value to the organization and its clients. It is important to have not only 

efficient processes, but also to create such a relationship between them in order to best meet 

customer expectations and bring the desired economic effects to the organization.  

The basis for the different concepts of process management is the need to improve processes. 

Lack of activities related to improvement in the long term may lead to disturbances in the 

management system. Improvement and development of processes that follow changes in the 

organization's environment may occur in the form of radical or so-called evolutionary 

transformations. In the first case, we can talk about the restructuring (reengineering) of 

organizational processes. In the second case - evolutionary changes trigger process 

improvement, also known as improvement or optimization. Unlike restructuring, it only deals 

with the components of processes, is oriented towards the inside of the enterprise and 

intensely involves operational employees who are well aware of the state of the processes 

carried out in the organization. Its aim is to search for solutions in improving of processes 

(Nowosielski, 2014).  

Continuous improvement of processes is defined as a purposeful action, assuming systematic 

and continuous development of selected process parameters (time, cost, quality), in the 

interconnection of these parameters and improved processes. The interconnection of process 

parameters with simultaneous dependencies between processes allows to define the 

continuous process of improvement as optimization. This kind of improvement involves using 

the opportunities inherent in the company's potential and introducing changes that can bring 

the organization an improvement in the quality of its functioning. There are always ways to 

improve processes, which means that you need to constantly monitor their progress and 

continuously improve(Kaizen). The advantage of using continuous process improvement is 

the increase in productivity and process efficiency, including by reducing their duration, 

improving timeliness, quality and flexibility, reducing their operating costs (Nogalski, 2010). It 

should be noted that an important element of process improvement is also the work safe 

aspect - implemented improvements should include safe working conditions and reduce the 

number of potential accidents (Małysa, et al., 2017).  

Continuous improvement of processes is one of the essential principles of the concept of 

quality management. The improvement is usually based on a sequence of steps that relate to 

the measurement, analysis and improvement of products, processes or projects. The 

methodology of continuously repetitive process improvement is based on Deming cycle 

(PDCA) based on the analysis of the current state, designing changes and implementation. 

Continuous improvement of processes underlies many modern concepts and management 

methods, especially the concept of quality management (TQM), Lean Management and 

Toyota Production System (TPS). Processes can be improved by means of many solutions - 

among the most popular ones used by enterprises, we can distinguish: 5S method, Kaizen, 

Six Sigma, FMEA analysis, 5 Why analysis, Poka-Yoke (Urbaniak, 2010). 

 

3. THE CONCEPT OF LEAN MANUFACTURING 

The Lean Management concept plays an important role in improving processes in the 

organization. The term Lean Manufacturing (LM) is used for production processes.The term 
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"lean" in relation to manufacturing systems means slimming down production in terms of 

material resources needed, maintained stocks of finished goods and production in progress, 

and used production halls space. LM therefore describes production systems with a significant 

degree of "slimming" compared to traditional mass production systems (Wolniak, 2013).  

Toyota Production System is considered to be the first lean manufacturing system, where LM's 

roots are sought. TPS is oriented towards full customer satisfaction, constant search for better 

methods of improvement and teamwork. The use of this system begins with the analysis of 

the manufacturing process from the customer's point of view. When analyzing the needs and 

requirements of the client, the production stages that generate added value should be 

separated from those that do not increase it, i.e. for which the client does not want to pay, 

referred to as waste (Furman and Burchart-Korol, 2007). The following categories of waste 

are distinguished (Bendkowski and Matusek, 2013): overproduction, defects, stocks, improper 

implementation of processes, unnecessary transport, waiting, unnecessary movements. Lean 

production gives the opportunity to produce more and more, using less and less - less human 

effort, devices, time and space - while approaching the goal of providing customers with 

exactly what they want. This is possible thanks to the reorganization of all company activities: 

the order of design, administration and executive activities, the organization of material 

inventory, machine functions and human activities. The concept of Lean Manufacturing is 

focused on eliminating waste and consists of drawing up a map of activities increasing the 

value of the product and removing all activities that do not increase it. It is a method of 

improving the functioning of the company, which through continuous reduction of losses, 

optimizes the creation and flow of values throughout the production process (Liker, 2005). 

 

3.1. Lean Manufacturing tools 

The Lean Manufacturing concept offers many useful tools that allow effective and efficient 

implementation of the "lean" management model in an enterprise, as well as undertaking 

further improvement activities in each of its areas. A management system based on the Lean 

concept must be designed in such  a way that it takes into account the conditions inside and 

outside the functioning of the organization, while realizing its vision and mission. The choice 

of Lean tools depends on the conditions and know-how resources in the enterprise (Kubis, 

2005). The basic tools used to improve processes according to the LM concept are 

(Kuczyńska-Chałada and Furman, 2016): Value Stream Mapping (VSM), 5S method, Kaizen, 

SMED (Single Minute Exchange of Die) TPM (Total Productive Maintenance). As part of the 

Lean concept, quality management tools are often used to solve problems improve the 

productivity, limit wastage and streamline the processes that take place in an organisation 

(Skotnicka-Zasadzień et al., 2017). The most commonly used are: Ishikawa chart, 5 Why 

analysis, Pareto-Lorenzo chart. It should be noted that the methods and tools in the field of 

Lean Manufacturing require employees’ involvement and changes in their behaviour and daily 

work. 

 

3.2. Kaizen Workshops 

Kaizen workshops are an effective tool in solving problems, involving both management as 

well as serial employees. The conducted workshops eliminate the barrier between 

management and operators, through the equal participation of all employees of the company 

in work on the identified problem or streamlining the process. The most frequently used 

methodology in conducting Kaizen workshops when the problem is significant is the Ishikawa 

diagram, which generates possible causes of the problem. 

In the first stage the main problem that appeared in the process should be formulated and then 

the main reasons for its creation defined in five or six categories (man, machine, material, 

method, management, environment). Then detailed reasons are specified in each category 

and categorization of causes is performed due to their impact on the problem (category A 

means a large impact on the problem, category B – medium, category C – small). In the next 
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stage of the Kaizen workshops, 5 Why analysis is carried out for the causes that were given 

category A, generating solutions to the problem. To evaluate the proposed solutions, you can 

use the speed and implementation cost assessment matrix and the efficiency and 

implementation matrix – by overlapping the results of two matrices, a set of solutions ranked 

in priorities is created (Brainstorm Group). 

 

4. Streamlining the process using Kaizen workshops - case study 

 

4.1 Identification of problems in the process  

The analyzed enterprise produces industrial damping. On the basis of detailed observation of 

the activities carried out in the process, loss areas were identified. The main problem of the 

production process was the transmission of non-quality semi-finished products to the next 

stages of the process. During the analysis, all inconsistencies were identified (defects - the 

second category of waste according to the Lean concept), and then the ones that appeared 

most often were isolated. The analysis covered a period of three months (February - April 

2017). Due to the limited possibility of presenting all data, all inconsistencies were not 

presented at work. As a result of the analysis, two most frequently repeated non-conformities 

were identified: 

• uneven distribution of glue - in the analysed period in each of three months the non-

compliance appeared more than a hundred times (in February 105 times, in March 110 

times, in April 118 times), 

• uneven material placement (in February - 75 times, in March 80 times, in April 86 times). 

The total number of all identified non-compliances increased each month and at the end of the 

study period there were over 800. Kaizen workshops were carried out to solve the problem. 

 

4.2. Solution to the problem – Kaizen workshops 

According to the methodology of the Kaizen workshops, the first stage of the improvement 

consisted of developing Ishikawa chart for the most frequently identified problems (the results 

presented only for the first non-compliance). The analysis takes into account the causes of 

defects in five categories, i.e.: people, material, method, machine and management  (Fig. 1).  

 

 
Fig. 1. Ishikawa diagram for the analysed defect 
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Table 1 

5 Why analysis for the identified defect 

 
 

The next step was to categorize the causes of non-compliance due to the impact on the 

analyzed problem. For reasons that were given category A, the 5 Why analysis was conducted 

to indicate the root cause of the problem (Table 1).  

Based on the analysis of 5 Why, it can be concluded that the main causes of problems related 

to the two most frequent defects in the process were: lack of standards and lack  

of awareness on the part of the management. The analysed enterprise is a medium-sized 

organization in which the technical and organizational level requires significant improvement. 

The company does not apply Lean Manufacturing solutions that could improve the production 

process. Many mistakes are made at work – however, a detailed analysis has shown that this 

is not the cause lying directly on the side of the operators but resulting from the lack of 

procedures that would define operational activities. Lack of management awareness of the 

importance of using and following instructions is a serious business problem. Due to the need 

for savings, management does not systematically organize trainings for employees, which 

directly transfers to their skills and, as a result, incorrectly performed operations. Lack of 

procedures also has a negative impact on the technical condition of machines and the quality 

of work. 

 

4.3. Proposals and evaluation of solutions  

Based on Kaizen workshops, the following solutions were proposed (using brainstorming 

method), implementation of which can improve the process of organisation and eliminate 

defects:  

1. Preparation of instructions at workplaces using visual management (the so-called OPL, 

One Point Lesson), where with the use of images and short descriptions the proper 

performance of production activities is presented. The instructions should be placed in a 

visible place for the operator, should be followed by the operator and be a subject of 

regular control by the process leader.  
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2. Preparation of instructions related to the performance of activities in the framework of 

autonomous maintenance, e.g. cleaning, machine adjustment, visual inspection, etc. The 

correct performance of activities should be confirmed by the operator's signature (thanks 

to which the operator becomes responsible for the quality of the process). 

3. Development of procedures related to the service activities performed by the maintenance 

department, which will oblige employees to regularly inspect and preserve machines. This 

will affect the efficiency of machines and equipment and will ensure the continuity of the 

process. Instructions developed and approved by management will become standards for 

compliance by all employees. 

4. Conducting short trainings at work places (especially for new employees) by experienced 

employees or process leaders. Thanks to this, the management does not bear the costs 

associated with the organization of training during the change. 

5. Developing a matrix of competences allowing to monitor employees' skills. In the case of 

high employee turnover in the enterprise, the matrix is a helpful tool for casting jobs 

requiring specific skills.  

In order to evaluate the proposed solutions, a matrix for assessing the speed and 

implementation costs as well as the efficiency matrix (the degree of impact of the solution on 

the problem) and the method of implementation (i.e. whether the organization implements the 

solution independently or outsource it to an external entity was used). By imposing the results 

of two matrixes on one another, a set of solutions ranked in priorities arises. Firstly, a solution 

is implemented that: has a big impact on the problem, can be implemented quickly (e.g. within 

1 month), the organization can implement it itself, its costs are low. Fig. 2a-b is the number 1 

for the preparation of instructions, number 2 – the solution for conducting training, number 3 – 

development of the competence matrix. 

 

 
Fig. 2. The solution implementation matrix 

 

Based on the developed matrix, it can be stated that the priority for the organization is the 

implementation of solution No. 2 and No. 3. Both solutions can be quickly introduced without 

incurring any costs. It is enough to involve employees who undertake this task. Next is the 

implementation of solution No. 1 (preparation of instructions). It is not a difficult task to 

accomplish as well as it does not require any financial outlays, which is of great importance to 

the organization. However, it requires a longer time (about 6 months) because it concerns the 

performance of technological and service activities as well as activities performed by 

maintenance staff. All proposed solutions have a big impact on the problem, and therefore 

should be accepted by management and implemented. It is important to fully involve the entire 

crew, because without the participation of employees, it will not be possible to improve the 

process.  
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5. CONCLUSION 

As a result of Kaizen workshops, it was found that the main reasons for the inconsistencies 

are: lack of standards and lack of awareness on the part of superiors. Several solutions have 

been proposed, implementation of which may improve the process in the organization and 

eliminate defects, i.e.: development of instructions that (approved, followed and monitored) 

will become the standard necessary for the proper realisation of the process; developing a 

matrix of competences as an effective tool for monitoring and improving employees' skills as 

well as conducting short trainings for operators by experienced employees. The proposed 

solutions were evaluated using the implementation matrix. On the basis of this, they were 

ranked as priorities in terms of their implementation order. To eliminate problems, the company 

should focus on developing a matrix of competences and organizing trainings, and then on 

introducing standards. An important step in the process of changes in the analysed 

organization should also be an increase in commitment of the management, which does not 

see problems but seeks savings. 
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