
S I L E S I A N  U N I V E R S I T Y  O F  T E C H N O L O G Y  P U B L I S H I N G  H O U S E  

 

SCIENTIFIC PAPERS OF SILESIAN UNIVERSITY OF TECHNOLOGY 2021 

ORGANIZATION AND MANAGEMENT SERIES NO. 150 

http://dx.doi.org/10.29119/1641-3466.2021.150.21  http://managementpapers.polsl.pl/ 

IMPROVEMENT OF MAINTENANCE PROCESS IN A COAL MINE – 

CASE STUDY 

Dobrochna SZTAJERSKA1*, Marcin BOGDAŃSKI2 

1 Cavalry Captain Witold Pilecki State University of Malopolska in Oswiecim; 

dobrochna.sztajerska@dydaktyk.uczelniaoswiecim.edu.pl, ORCID: 0000-0002-8098-282X 
2 Polska Grupa Górnicza S.A., m.bogdanski@pgg.pl 

* Correspondence author 

Purpose: identification of possibilities of using quality management methods and tools to 

improve maintenance processes. 

Design/methodology/approach: the tools used were adjusted to the results of cognitive 

interview and maturity analysis of maintenance process carried out among representatives of 

various levels of the organization's management, based on an original tool. 

Findings: it was found that the level of maturity of the process is in the chaotic phase, despite 

the fact that the company implemented integrated management systems, quality management 

methods and tools are not systematically used in the process; it seems, however, the needs in 

this area are very large. 

Research limitations/implications: the study was conducted on the basis of only one process, 

in one workplace; only on the basis of own observations it can be concluded that other processes 

in this plant, as well as similar ones, will show similar deficiencies, which should, however,  

be subjected to a deeper analysis. 

Practical implications: it can be assumed that the research results presented in this paper,  

as well as the proposed practical solutions, may support not only the process under study,  

but also completely different processes; the study seems to indicate the need of educating the 

managers in the field of practical skills for improving the processes in the organizations. 

Originality/value: the study proposes the use of an original tool for measuring process maturity 

as an entrance to further steps, it also presents the possibility of using tools, the process of their 

implementation in an actual process, as well as barriers encountered. 

Keywords: process maturity, methods and tools of quality management, process improvement, 

maintenance. 

Category of the paper: research paper, case study. 
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1. Introduction 

It would not be very exploratory to say that the maintenance processes (MP) in large 

companies are one of the most crucial elements influencing their effectiveness. It seems, 

however, that there is still an insufficient support for these processes, an understanding of their 

actual meaning, as well as provision of adequate resources, including knowledge, competences 

and skills to those managing the maintenance processes. For several years, there have been 

numerous studies that point out that production plants currently devote a lot of attention to their 

MP (Zasadzień, 2016; Jasiulewicz-Kaczmarek, 2013; Gajdzik, 2010). However, one should 

consider what is the attention most often really paid to – investing in the process or looking for 

the guilty party – if the production does not go according to the plan. Hard coal mines are 

specific workplaces, according to the author, in many cases with an organizational culture 

remaining in the previous system and reactive to market needs. However, they provide great 

potential for the implementation of the quality management tools, because, despite of the 

implementation of the integrated management systems, the level of using the tools is low,  

and usually comes down to breaking open doors by process managers. The generation gap 

causes the mines to suffer from a lack of knowledge and competences among employees, plants 

collect more and more data that needs to be processed, and the turmoil around the environmental 

and economic aspects of coal mining makes many people's eyes turn to the mines. Therefore, 

it seems even more vital to take care for the maturity of the processes, which is manifested, 

generally speaking, in the degree of "control" (the scope in which the processes are defined, 

managed, flexible, measured and effective) over the processes taking place in the company 

(Grajewski, 2007), should be the center of the attention of the coal mining companies.  

Can a maintenance process maturity assessment help to plan effective and efficient methods 

and tools for process improvement? Based on the author's previous experience with the study 

of the maturity of the organization, it could be assumed that it would be an effective tool and, 

consequently, would allow to diagnose the strengths and weaknesses of the company, as well 

as to propose tools that could be used, both for organizational and substantive reasons. 

Therefore, the study was undertaken. Since it was conducted in the idiographic trend on the 

basis of one case, the formulation of the above research problems seemed to be sufficient to 

achieve the assumed goal. 
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2. Methods 

The study was divided into two part – introductory – a cognitive interview with the owner 

of the process, and a main part. The participants in the main part of the study were 53 managers 

from 4 levels of maintenance management in the mine being under study (level 4 – marked as 

the lowest level, while level 1 as the highest and represented by one person – the owner of the 

maintenance process in the examined plant). The most numerous group were level 3 managers 

(Σ = 32), then level 2 managers (Σ = 14) and level 4 managers (Σ = 6). Due to the specificity of 

the mining industry, no women took part in the study. 

 

Figure 1. The number of respondents depending on the level of process management. 

The researcher was interested in the level of maturity of the maintenance process, according 

to the managers at various levels. This was to identify strengths and weaknesses in order to 

propose methods and tools for improving quality management in the examined process. 

The study used the proprietary process maturity measurement questionnaire, which 

consisted of 49 statements divided into 7 areas – customer orientation, leadership, people 

involvement, process approach, improvement, decision making based on facts and relationship 

management. The Likert scale in the 5-point variant was used as the answer model, according 

to the pattern below: 

1 – I strongly disagree/the statement is completely inaccurate (M-1); 

2 – I disagree/the statement is rather inaccurate (M-2); 

3 – I partially agree/the statement is half correct (M-3); 

4 – I agree/the statement is rather accurate (M-4); 

5 – I strongly agree/the statement is completely accurate (M-5). 

The lower the examined person assessed a given statement, the lower the grade on the scale 

was marked. 
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Table 1. 

Maturity level scale 

Level Description 

M-1 For each principle, definitely no or not true (0-19% compliance). 

There is no objective evidence for the implementation of the measures. 

Lack of systematic action in the field of: 

1) customer focus of the MP 

2) enterprise leadership focused on managing the MP 

3) involving people in the implementation of the MP 

4) processes implemented to ensure the appropriate level of achieved results 

5) ways to improve the MP 

6) making decisions about the MP on the basis of facts 

7) managing relations with parties interested in the MP 

M-2 For each principle, no or false for most activities (20-39% compliance). 

There is little objective evidence for the implementation of the measures 

No systematic action in the above-mentioned range 

M-3 For each of the principles, no or false for some activities (40-59% of requirements fulfillment). 

There is objective evidence that the measures have been implemented 

Systematic operation of selected activities, mainly related to profits 

M-4 For each principle, yes or true for most activities (60-79% compliance). 

There is objective evidence that measures have been implemented for almost every activity 

Systematic operation in most activities related to the maintenance process 

M-5 For each principle, definitely yes or true for most or all of the activities (80-100% compliance). 

There is objective evidence that measures have been implemented for all activities 

Systematic action in all activities related to MP 

 

As a similar tool was previously used, but to study food safety management processes,  

this time the questionnaire was not tested. It was only consulted with a person familiar with the 

maintenance process, in order to eliminate such errors as inadequate language of the tool, 

incorrect knowledge assumption, suggestive statements, blurred concepts, etc. 

Cronbach's Alpha was used to assess the reliability of the questionnaire, or the repeatability 

of the study, for example a situation in which the research carried out with the same tool gives 

the same result each time. Cronbach's alpha for the total of 49 test items included in the 

questionnaire was 0.8931, which means that the questions in the maturity measuring tool are 

internally correlated – they measure the same construct. 

Due to the specifics of the sample – a large group of people working on various shifts and 

the choice of the questionnaire as a research tool, it was decided to use the CAWI technique. 

Sending the research tool was always preceded by a telephone or personal conversation with 

the examined person about the possibility of carrying out the research. This part was carried out 

by the owner of the maintenance process in the surveyed company. Diagnostic questionnaires 

were sent to the e-mail address provided by the examined person. The respondents filled in the 

spreadsheet on their own computer and sent it back via the "send" option. The main introduction 

of the participants of the study was the cover letter attached to the tool, which included the 

following content: 

  

                                                           
1 On a scale from 0 to 1, the closer to 1, the higher the consistency of the test items. 
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1) information about the person conducting the examination and the person supervising it; 

2) the purpose of the study; 

3) information about anonymity and voluntariness; 

4) instruction. 

The study was conducted in January 2020. The subjects had 7 days to complete the 

questionnaire. The adoption of such a time frame gave the opportunity to receive fully valuable 

questionnaires, and on the other hand, significantly accelerated the obtaining of results, which 

was important for the process owner. Adopting a longer period could cause the respondents to 

lose their motivation to complete the questionnaire or, for example, forget to complete it. 

Additionally, to prevent the above, 5 days after receiving the questionnaire, a reminder e-mail 

was sent. All of the people who declared participation in the study completed the questionnaire. 

It should be noted that completing the sheet was voluntary. Although the survey was 

anonymous for the person conducting the survey, due to the need to monitor the filling of the 

sheets, the e-mails were collected, but they were only used by the process owner to verify which 

of the people declaring participation had completed the sheet – both the researcher and the 

process owner did not compare the content of the questionnaires with those who filled it in. 

The purposeful selection of the population itself was dictated by the specifics of the study 

and the entire project. The study was not a sample of the population of the managers of various 

levels of the analyzed process, but all of them, it was to enable the identification of special 

variables influencing the maintenance process, which would be invisible in the study on the 

sample. The applied research technique, however, has certain drawbacks, which include,  

first of all, the inability to control whether the person completing the questionnaire devotes 

himself to it. A control question was used in the study to minimize this problem. Due to the 

advantages of the technique, taking into account the specificity of the study, for example,  

the relative ease of reaching all respondents and the relative speed of the study, such a solution 

was considered the best for this type of project. 

Quite complex questionnaires (as in this case) may cause an excessive burden on the 

respondent. This may lead to the inconsistency with the facts or to the so-called satisficing,  

that is, giving an answer that is "a satisfactory choice", therefore good enough for the 

respondent, but not necessarily consistent with the actual state. A preventive measure 

introduced for this threat was to conduct a cognitive interview with the owner of the 

maintenance process and to observe the process. 
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3. Results 

3.1. Introductory information from the study 

As mentioned, the study was conducted in stages, its general outline is presented in the 

study scheme presented in Figure 2. As also mentioned above, in order to avoid problems with 

the reliability of the study, in the first phase, an cognitive interview was conducted with the 

owner of the maintenance process, aimed at drawing attention to the areas in need of 

improvement. During the interview, the process was also confronted with the model of Crespo 

Márquez et al. (2009), presented at Figure 4, and areas for improvement were indicated.  

Then, a study was conducted using the MP process maturity assessment questionnaire, which 

technical details were described above. On the basis of the study, an analysis and evaluation 

were made, and conclusions were drawn regarding the maturity of the described process.  

An action plan was developed and a risk analysis for the planned activities was carried out, 

which was not included in this study due to its wide scope, making it impossible to be fully and 

clearly described here. 

 

Figure 2. A simplified diagram of the tests performed at the XYZ coal mine. 

For the sake of clarity of this description, the tools will be presented in relation to the 

identified area of improvement, and not collectively in the tool selection point, therefore 

regardless of whether the need to implement the tool resulted from the introductory part,  

the main part of the study, or both. 
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The cognitive interview2 with the process owner provided, among others, information on 

difficulties in carrying out tasks resulting from insufficient employee competences or the need 

to spend time solving problems that should be dealt with by employees of lower levels or other 

departments. One of the basic themes that emerged from the analysis was also the waste of time 

in the process. In order to identify the actual duration of activities carried out in practice,  

it was proposed to implement the Productivity Calculator at the workplace of the owner of the 

maintenance process (Figure 3). Several main categories were taken into account (apart from 

those shown in Figure 3, additionally – planned activities and waste3) and to each of them 

subcategories identified by the process owner were assigned. Twelve units of measurement 

(twelve hours) were planned. Within each of them, time was entered in minutes for a given 

category of activity. 

 

Figure 3. Part of the Workplace Productivity Calculator. 

Data was collected for one month and the results were averaged. The measurement showed 

that the average time devoted to basic tasks was 23.8 pct. of working time, which was the 

highest value, followed by administrative activities with an average rate of 19.1 pct., the least, 

because only 1.0 pct. Spent on “other”. Waste, on the other hand, was determined at the level 

of 8.3 pct. and the most important turned out to be the (unused) skills. After the analysis,  

the scopes of work activities of some employees were changed, which partially solved the 

problem, another tool for improvement in this area were the competence matrices described 

below. Interestingly, after the direct supervisor of the process owner returned to work, the waste 

increased to 20.4 pct. and the highest rate was related to overprocessing. On an hourly basis,  

it turns out that waste takes one day a month. In similar studies (Zasadzień, 2016), which also 

measured working time, but of maintenance workers with an unknown position and in a slightly 

                                                           
2 The interview was conducted using the paradigm proposed by Saldaña (2009). Information obtained from the 

process owner was encoded using three types of codes: descriptive, analytical and in vivo. 
3 11 categories of waste were referred to: transportation, inventory, motion, waiting, overprocessing, 

overproduction, defects, skills, inappropriate use of a computer/telephone, lack of employee involvement, 

inappropriate indicators. 
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more general way, it was calculated that ineffective working time is on average 14.6 pct.,  

which would be the average time after adding the before and after the return of the superior of 

the process owner. An oral request was made to shorten the wasteful activities and to carry 

some of them out electronically. Unfortunately, even despite documenting the losses in the 

process, it was not possible to convince the supervisor to change the form of carrying out some 

of the non-value adding activities (NVA). 

As mentioned above, during the interview with the process owner, the studied area was 

confronted with the maintenance model of Crespo Márquez et al. (2009) (Figure 4). The model 

consists of eight phases, first three of which relate to the effectiveness of the implemented 

process, the next two to its efficiency, phases six and seven relate to the evaluation of the 

maintenance process, and the last phase – to continuous improvement of the process. 

 

Figure 4. MP model. Adapted from Crespo Márquez et al., 2009. 

As it turned out, the examined process does not meet the requirements of the first phase, 

because at the planning stage, neither the process goals nor the key performance indicators 

(KPI)4 were defined. According to the words of the process owner, its management comes down 

to extinguishing fires, so it has a reactive dimension, which at the beginning could indicate the 

low maturity of the examined process. A critical to quality (CTQ) tree, related to the Voice of 

client (VoC) analysis and the Out of Control Action Plan (OPAC) were used as a process 

support tool in this area – both shown in Figures 5 and 6. 

                                                           
4 Assuming, as defined in ISO 9000: 2015, that there is no efficiency without effectiveness, then at this stage the 

comparison of the as is process with the model can be completed. 
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Figure 5. VoC-CTQ analysis example. 

Since the organization does not carry out any proactive activities related to the assessment 

of customer needs, such as, for example, discussion groups, the "customer voice" was 

determined on the basis of the most frequently reported oral complaints related to the duration 

of failure removal, etc. In order to alleviate customer concerns, the focus was primarily on the 

efficient diagnosis of failures, as well as corrective actions. For this purpose, the OPAC and the  

Non-conformity Card were implemented (Figure 7). 

Figure 6. An example of an implemented action plan. 

The action plan refers to defining actions in the event of an acceptable state being exceeded 

– "what will we do if ...". It allows to effectively deal with deviations and ensure stability when 

the conditions change. It also gives a chance to detect impending problems before they become 

them (Eckes, 2016). In the analyzed organization, high-risk decisions are most often taken,  

in the case of the analyzed process it is largely associated with financial losses. The cost of the 

downtime, depending on the technological line, per hour is tens of thousands of zlotys, so it is 

important to minimize the downtime. In the action plans, a team of higher supervisors built  

a flow diagram, referred to the indicator and its desired value, the method of measurement and 

control was determined, and a person responsible for a given step in the process was assigned. 

The necessary actions were also designed to respond to the threat of failure to complete a given 

step in the process at the assumed level. 
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It is important to take into account not only the effects of problems, but also their causes. 

Even the best-planned activities related to a potential threat that may occur in the process are 

subject to error, for example due to the residual risk. Only determining the causes and corrective 

actions gives a chance to eliminate nonconformities in the future. A major problem in the 

analysed company was the lack of a formalized system for collecting information on non-

compliances and their causes, therefore a Non-conformity Card was introduced, containing 

information on the situation, its causes, remedial and corrective actions. The Non-conformity 

Card is presented below (Figure 7) – due to the legibility of the record, the handwritten notes 

were transferred to the computer version and translated into English. 

 

Figure 7. Completed Non-conformity card. 

The card is filled in by a supervisory person and verified by a higher supervisory body.  

As can be seen in Figure 7, the card was not filled in fully in accordance with the requirements, 

e.g. corrective actions should refer to a deeper analysis (e.g. with a 5-why), carried out in search 

of the root cause, which, however, was not identified on the card. As it seems, the card also 

lacks information on the verification of non-compliance after time, and the supervisory remarks 

contain information on the analysis of causes and corrective actions, which, in principle,  

to a limited extent, were already described above. The records are also imprecise, there are no 

dates, employees being responsible, but it was the first tool built on the basis of verbal 

information on what should be included in the card and since then the card has been modified 

and enriched with the required information and analyses, which are also introduced into the 

presented below maintenance process management worksheet (Figure 10). 

On the basis of the Non-conformity Card, it is planned to perform an assessment of the root 

cause analysis. A three-phase analysis will be used for this purpose. 
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1. Generating ideas: 

a. method 635, 

b. Ishikawa diagram. 

2. Narrowing down the ideas: 

a. prioritizing causes, 

b. Pareto-Lorenz analysis. 

3. Selection: 

a. 5-why, 

b. regression analysis. 

As these are completely new tools for the process participants and require training, despite 

their importance in the improvement process, the root cause analysis was not planned to be 

implemented in the first place. The team is training in its implementation. 

3.2. Results of maturity study of maintenance process 

On the basis of the conducted research, areas requiring improvement were identified by the 

maturity assessment questionnaire. The assessment of the maturity of each of the seven 

surveyed areas was based on the weakest point. Figure 8 shows the average score of all 

respondents with the lowest grade they awarded. This is important because when conducting 

research on such a large research group, it should be determined whether the lowest grade is 

adequate to the actual level of the process or results, for example, from specific personality 

traits of the researched person (e.g. excessively critical, malcontents, etc.), which may possibly 

be verified by the number of specific, for example lowest, indications of a specific person and 

compared with the average indications. Of course, low grades may also be the result of the 

assessor's greater knowledge of specific issues, experience, comparisons with other 

departments, if known, etc. 

 

Figure 8. Results of the maintenance process maturity assessment. 
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Due to the fact that already in the first phase of the study – during an interview with the 

process owner – numerous areas for improvement were identified, it was decided that the 

implementation of the instruments would be justified in each of the areas. In the course of the 

improvement project, which is still pending, the focus was primarily on the areas with the 

lowest scores. When selecting the tools to be implemented, the so-called low-hanging fruit 

strategy was used, so such instruments were selected that would quickly show the effects of 

their implementation, and would also serve a large group of people. This was primarily to 

encourage the use of tools, which paradoxically, in the case of a process in which tools are not 

practically used, does not have to be easy at all, because it requires additional effort and 

overcoming the typical reluctance to change in the organization. In line with Adamiecki’s 

counteracting principle, it was decided to implement the tools successively on the basis of the 

improvement plan (Table 2). 

Table 2. 

Example of areas and tools within the improvement plan 

Improvement area Instrument 

Implemented 

Y/N 

Customer focus 

I plan, design, develop, deliver 

maintenance processes and support 

production to meet customer 

requirements 

CTQ, VoC Y 

Leadership 

TM creates and maintains common 

values, fairness and an ethical model of 

behavior at all levels of the organization 

Organizational culture analysis – assessment 

using a modified organizational culture maturity 

assessment form 

N 

Involvement of people 

In my organization, employee satisfaction 

is assessed, the results are presented and 

appropriate action is taken 

Semi-annual employee satisfaction assessment N 

Process approach 

The MP we carry out is well described 

(there are documents, we know what, 

when and how to do it, we have resources 

for it) and thanks to this we can achieve 

the main goal 

Flow charts Y 

Improvement 

It is ensured that people are competent to 

support and implement improvement 

projects 

Competency matrix Y 

Decisions based on facts 

KPIs are identified, measured and 

monitored as part of the MP (not just 

limited to achieving the output level) 

MP management worksheet, Kanban board 

 

OEE indicator 

Y 

 

N 

Relationship management 

Performance is measured and the 

information derived from it is shared with 

relevant stakeholders (e.g. suppliers, 

partners, customers, employees, etc.) to 

support improvement 

Presentation of indicators on the visual 

management board, e-mails to participants of 

other processes with current information on the 

effectiveness of the process 

N 
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Due to the need for a transparent presentation of the issues, only a part of the improvement 

plan and examples of the instruments proposed as part of the improvement of individual areas 

were presented. For the same reason, only some of the implemented process improvement 

instruments5 were presented below. 

Another implemented tool was the competency matrix. It was a response to repeatedly 

communicated problems with the lack of appropriate competencies among employees,  

also identified as part of the maturity assessment of the "Improvement" area and having a large 

impact on other areas. The competency matrix is a tool for mapping the required and desired 

competencies6 of a team. It is a grid that visualizes the required and available competencies in 

the team (Figure 9). First of all, it helps to assess the required competences. Secondly,  

the competency matrix provides insight into the competences available in the team and indicates 

the strengths and weaknesses of team members, which in turn gives an opportunity to use the 

strengths and eliminate weaknesses. In order to successfully implement the matrix, a team 

consisting of supervisory staff had to review the hard and soft competencies required to 

successfully complete the work. 

 

Figure 9. Competency matrix. 

  

                                                           
5 Broadly understood as tools, methods and techniques that can be used to improve a process. 
6 There are hard and soft competencies. The hard ones include, above all, industry knowledge or the use of 

specialized computer programs. As part of soft competences, there are personality traits and social skills, such 

as: conscientiousness, leadership skills, the ability to work under time pressure, teamwork, communication skills, 

etc. 
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The competency matrix helps to increase the performance in many ways. This is beneficial 

not only for the team, but also for the individual, company and internal and external clients,  

so it also supports the areas of "Customer focus" or "Relationship management". Thanks to the 

competency matrix, the team obtained a quick overview of both the competences that are 

present and those that are missing. The missing ones can of course be found by employing 

people with appropriate competences, but in reality of the surveyed company it is extremely 

difficult. Therefore, a mentoring system was introduced that allows other employees to train 

and support people with missing competences. Another important factor is the effective internal 

training system at the disposal of the organization, as well as the training system with the help 

of external companies cooperating with the surveyed company. Thanks to the matrix, the team 

is more aware of its weaknesses and can be especially careful so that the missing competences 

do not affect the performance. The competency matrix also gave employees individual insight 

into their own competencies and what they bring to work and what they lack. The process was 

strengthened by obtaining an overview of available competences and areas for improvement. 

These are areas where the process can invest its research and development budget in order to 

function better. In addition, competency matrices can help redistribute internal talent to where 

it is most needed. Not only is it said that employees lack competences, but you can see exactly 

which ones and what can be done about it. Customers also benefit from the implementation of 

the proposed tool, because they have a chance to receive a higher-quality process and it does 

not matter whether they are internal or external customers. 

Fact-based decision making is a systematic process that emphasizes collecting the right 

data, ensuring its quality, conducting non-judgmental analyzes to isolate insights, jointly 

weighing up the pros and cons of possible decisions, and selecting business decisions that are 

supported by analysis results instead of guesswork or just following ones hunch. In the process 

under study, as in the entire enterprise, many decisions were made in this informal way.  

In this area, the implementation of the instruments was relatively easy due to the high 

involvement of the process owner. The first tool that was ever created as part of the 

implementation of improvement instruments was the maintenance process management 

worsheet (Figure 10). 

The worksheet is constantly being expanded with new and more advanced functions and for 

the process owner it is the basic instrument for making many decisions, not only regarding the 

proper workload, but also bonuses or settlements for tasks performed by directly subordinate 

employees. The tool contains information necessary for the objective management of 

subordinate employees, including the orders issued and the level of their implementation,  

along with employee comments. It contains information on absenteeism, training and 

supervision assessment which translates into the level of bonuses granted. The spreadsheet is 

an exact answer to the needs of the process owner, and its cost is low as it was created internally 

using a popular spreadsheet. 



Improvement of maintenance process… 293 

 

Figure 10. Menu of the MP management worksheet. 

Another implemented instrument supporting decision-making based on facts was the 

Kanban board. This visual management tool is designed to help to visualize ones work, reduce 

work in progress and maximize efficiency. A simple three-column Kanban board was proposed, 

consisting of cards whose colors refer to individual employees directly reporting to the process 

owner and are pasted by them as the tasks and columns progress – "tasks", "in progress", 

"completed" (Figure 11). Since the employees of higher supervision perform many different 

activities, the part of them that relates directly to process improvement is included on the board. 

Kanban can be adapted to many environments, and the type of Kanban often determines 

whether the board is physical or digital. In this case, for easy tracking the progress of work by 

all participants of the improvement process and due to the importance of this process, the board 

was hung in the process owner's office in a place visible to all interested parties. One of the 

other advantages of a physical board is that it is "always on", easy to set up, easy to show to 

others, and is often a better way to communicate with specific teams. Additionally, any person 

entering the process owner's office may realize that there is also improvement as part of the 

process tasks, which may encourage other people to make a similar effort. Very often, process 

managers in mining enterprises have extensive knowledge of the practical side of task 

implementation, but little knowledge in terms of the extensive process management 

instruments. 
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Figure 11. Kanban board while assigning tasks and carrying them out. 

As Figure 11 shows, the board perfectly visualizes the workflow and tasks, and provides  

an overview of the workload. It is also a good tool for visualizing potential problems in the 

process. It is easy to see which and whose tasks are coming faster than they are leaving, work 

begins to pile up and the problem becomes visible to the entire team. This could be due to  

a temporary problem or a bottleneck in the process. Recognition of the problem and 

implementation of adequate measures gives a chance for the success of the entire maintenance 

process improvement project. 

4. Discussion 

The maturity level of the examined process was rated at 3.58 on average, which, according 

to the adopted criteria, should be classified as maturity level 3. This is consistent with other 

studies carried out in similar enterprises, although with different instruments (Łukasiński, 2016; 

Brzychczy, Kostka, 2018). However, when referring to the assessment according to the weakest 

point, the examined processes should be assessed at the first level of process maturity.  

As it seems, the discrepancy quite often results from the general nature of the research 

performed using the average, also the most frequently used five-point scale seems to be too 

general. Quite often, the assessment of maturity is carried out by individual people dealing with 

management systems in the organization and assessing the process or organization from their 

own perspective, therefore there is no objectivity, as evidenced by the own research quoted 

below. Nevertheless, it is of key importance to ensure data integrity through accurate and 

appropriate analysis of the data obtained. Inappropriate analysis, whether statistical or not, 
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distorts scientific findings, misleads the reader and may negatively affect the public perception 

of research at all (Shepard 2002). 

It seems that the implementation of improvement instruments in a mining company is not 

only possible, but even necessary. This is related, among others, to the large and constantly 

growing amount of data that should be analyzed and assessed in mining companies. Not without 

significance is the lack of these instruments, often resulting from the unacquaintance of the 

instruments, despite the fact that most, if not all, mining companies have integrated 

management systems, including a quality management system that requires the use of various 

types of improvement instruments. Especially the latter confirms that without equipping the 

people managing individual processes, as well as the entire system, with knowledge about 

modern concepts of process management or, more broadly, of a company, which in some 

industries or even sectors are mostly Lean Management and Lean Manufacturing, it will not be 

possible to improve processes. 

However, the requirement for introducing changes is taking into account Adamiecki’s 

counteracting principles. Other authors also point to the possibility and necessity of 

implementing improvement tools, as well as the need for their gradual and rational 

implementation in mining companies (Jasiński, Jasińska, Janik, 2017; Migza, Bogacz, 2015; 

Rozmus, 2011). The aforementioned Adamiecki’s principle says that the system to which 

changes are made will tend to return to its original state. This is related to the emotional block 

in the face of changes, which the members of a company build within themselves in fear that 

the upcoming change will somehow worsen their current situation (Centkowska, 2015; Eckes, 

2016). It is still visible in the surveyed company. 

The implemented project indicates a large area to be developed for people dealing with both 

the theory and practice of process improvement in the mining sector, especially in relation to 

hard coal mines. It is also related to the organizational culture of these enterprises. As it seems, 

it remained in the realities of the previous economic system and therefore blocks many 

improvement activities, which is also supported by the atmosphere around the industry itself, 

as well as the current market situation, which is definitely not conducive to changes and forces 

the adoption of rather directive attitudes towards management (Rakowska, 2011; Huczek, 

2015). An interesting issue for further research would be the analysis of the organizational 

culture of mining companies and its impact on the possibility of implementing modern 

management methods, techniques and tools. 

When implementing improvement tools, it is also important to select them in such a way to 

adequately match them to the examined process, including the competences or personalities of 

the employees who would use them. As the instrumentation is very rich, it is rarely possible to 

implement it without cooperation with a person with extensive knowledge of methods, 

techniques and tools for improvement. During the implementation of the project, it took a lot 

of time to present the instruments, which also entailed the need for the owner of the process and 

the supervisors to reach for the literature on the subject. The selected instruments resulted from 
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the real needs of people involved in the improvement, which may be of great importance for 

the sustainability of the improvement project. The research stage – "as is" – and the selection 

of the appropriate assessment tool are also important. In the case of the implemented project,  

a proprietary tool was used, which also requires knowledge in the field of tool construction and 

their evaluation. Even if process managers use ready-made questionnaires, they must have 

knowledge about their existence, which could be derived from people dealing with management 

systems in the company, but, as already mentioned, they are rarely actually useful in this area. 

Own research carried out among 60 employees of various plants with implemented 

management systems, mainly (66.7 pct.) the quality management system according to  

ISO 9001, showed that all respondents expect people who carry out tasks within this process to 

have a more practical approach to the system. Cooperation in the field of quality improvement 

is expected by 83.3 pct. and 50 pct. of the respondents would like less checking and more 

improvement, help in the application of tools and introduction of tools based on the needs 

identified, e.g. during audits. At the same time, one third of the respondents also stated that 

people who implement and maintain processes related to management systems do not 

contribute to the organization. Taking into account the already mentioned fact that there is  

an integrated management system in the examined company, it can be concluded that the ones 

in charge of it could be described in a similar way, and the process implemented by them could 

be described as ineffective. It seems interesting to investigate the reasons for such a situation 

and the possibilities of changing it. Does it result from the lack of proper preparation of people 

dealing with management systems in the company, a lack of understanding of the ideas of these 

systems or treating them as a necessary evil related to the image, and not a source of 

improvement? 

As it seems, this study confirms that the assessment of the maturity of the maintenance 

process can help in planning effective and efficient methods and tools for improving this 

process, because it was possible to diagnose the strengths, weaknesses of the company,  

and to propose applicable and content-related instruments. 

5. Summary 

Maturity assessment studies are useful as an input to the improvement process.  

While maturity models and related assessment methods do not directly address business 

outcomes and benefits, it is possible to move from one maturity level to the next without having 

to demonstrate progress. However, they allow to identify the strengths and weaknesses of the 

company and plan appropriate actions. However, these types of projects are time-consuming, 

require extensive knowledge in the field of improvement, and the implementation of  

a management system does not guarantee that the company will use improvement instruments 
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on a large scale. A great problem is the employees’ resistance to changes, unfamiliarity with 

improvement instruments or organizational culture that inhibits improvement activities.  

In the improvement project described in this study, instruments corresponding to the 

participants of the process with their scope, level of complexity and, above all, adequate to the 

identified area of improvement were used. The project started in 2019 and how many such 

ventures has become an integral part of the process under study. At this point, it is a kind of 

perpetual motion machine, because it is based on the low-hanging fruit strategy and as long as 

it is possible to use the strategy mechanisms, one can count that the improvement process will 

not stop. However, it should be noted that at some point it will become necessary to reach for 

more advanced and innovative improvement projects. Otherwise, it can be expected that the 

entire improvement process will stop, even though continuous improvement is a prerequisite 

for supporting quality management in ISO 9001 certification. It does not appear to be an over-

interpretation that highly efficient processes and flexible structures are the most important 

competitiveness factors for an organization. Successful organizations regularly test all 

processes and procedures. They challenge the status quo, actively search for ineffective 

activities, and develop unique solutions for more efficient operational processes. 

References 

1. Brzychczy, E., Kostka, D. (2018). Assessing Process Maturity of an Underground Mine:  

a Case Study. Inżynieria Mineralna, 20(2), 55-63. 

2. Centkowska, M. (2015). Podstawy teoretyczne oporu wobec zmian w organizacji. Zeszyty 

Naukowe Politechniki Śląskiej. Organizacja i Zarzadzanie, 77, 9-18. 

3. Crespo Márquez, A., Moreu de Léon, P., Gómez Fernándes, J.F, Parra Márquez, C., López 

Campos, M. (2009). The maintenance management framework: A Practical View to 

Maintenance Management. Journal of Quality in Maintenance Engineering, 15(2),  

167-178. 

4. Eckes, G. (2016). Rewolucja Six Sigma. Warszawa: MT Biznes. 

5. Gajdzik, B. (2010). Doskonalenie procesu utrzymania ruchu poprzez zaangażowanie 

pracownicze. Gospodarka Materiałowa i Logistyka, 11, 12-17. 

6. Grajewski, P. (2012). Procesowe zarządzanie organizacją. Warszawa: PWE. 

7. Huczek, M. (2015). Zarządzanie kryzysowe w firmie a role i umiejętności menedżerskie, 

Zarządzanie, 3, 13-22. 

8. ISO/Guide 73:2009 (en). Risk management — Vocabulary. https://www.iso.org/obp/ 

ui/#iso:std:iso:guide:73:ed-1:v1:en, 08.07.2020. 

https://www.iso.org/obp/ui/#iso:std:iso:guide:73:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:guide:73:ed-1:v1:en


298 D. Sztajerska, M. Bogdański 

9. Jasiński, M., Jasińska, E., Janik, S. (2017). Proces utrzymania ruchu maszyn dołowych  

w aspekcie wykorzystania energii elektrycznej. Wiadomości elektrotechniczne, 85(3),  

24-26. 

10. Jasiulewicz-Kaczmarek, M. (2013). Klienci i strony zainteresowane utrzymania ruchu.  

In: R. Knosala (ed.), Innowacje w zarzadzaniu i inżynierii produkcji (pp. 87-98). Opole: 

Oficyna Wydawnicza Polskiego Towarzystwa Zarządzania Produkcją. 

11. Laszczak, M. (2011). Intuicja w zarządzaniu. Zarządzanie. Teoria i Praktyka, 1(3), 77-96. 

12. Łukasiński, W. (2016). Zarządzanie jakością w wydobyciu i przetwórstwie kruszyw: ocena 

dojrzałości procesów. Przegląd Organizacji, 9, 11-17. 

13. Migza, M., Bogacz, P. (2015). Możliwość wykorzystania narzędzi Lean Management  

w przedsiębiorstwach sektora górnictwa podziemnego w Polsce. Przegląd Górniczy, 71(8), 

58-61. 

14. PN-ISO 31000:2018-08 (en). Zarządzanie ryzykiem – Wytyczne. Warszawa: PKN. 

15. Rakowska, A. (2011). Kryzysowe przywództwo, czyli kompetencje menedżerskie 

niezbędne w trudnych czasach. Organizacja i Zarządzanie: Kwartalnik Naukowy, 2(14),  

5-18. 

16. Rozmus, M., Winkler, T., Jaszczyk, Ł., Michalak, D., Lesisz, R. (2011). Narzędzia 

wspomagające utrzymanie ruchu maszyn górniczych. Mechanik, 84, 819-827. 

17. Saldaña, J. (2009). The coding manual for qualitative researchers. Thousand Oaks: Sage. 

18. Shepard, R.J. (2002). Ethics in exercise science research. Sports Med, 32(3), 169-183. 

19. Zasadzień, M. (2016). Przykład wykorzystania narzędzi zarządzania jakością  

w doskonaleniu procesów utrzymania ruchu. Systemy Wspomagania w Inżynierii Produkcji, 

4(16), 180-87. 

http://yadda.icm.edu.pl/baztech/contributor/e95ee543667cca3edff66dcd127c07c6
http://yadda.icm.edu.pl/baztech/contributor/c140697c6425a4e68d312dabe8778168
javascript:void(0)
javascript:void(0)
http://bazekon.icm.edu.pl/bazekon/contributor/a052db63ea1c597a336b74ab1c534d16
http://bazekon.icm.edu.pl/bazekon/element/bwmeta1.element.ekon-element-issn-1899-6116
http://bazekon.icm.edu.pl/bazekon/element/bwmeta1.element.ekon-element-49b2ad7b-b519-3513-8093-d0a35cbd94e2

