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Abstract. The article presents a case study of the practical use of BOST surveys to identify the 
most important areas in the functioning of enterprise in perception of the company mission by their 
employees. This is an important element in the consciousness of the worker and is part of the 
delegation and self-organization to the lowest level. The research object is company from food 
industry. Some production workers of the company with the help of BOST questionnaire survey 
showed, which factors are the most important. Based on the survey results of carried out on the 
population of production workers, a series of importance areas for improvement was formulated. 
The aim of the analysis is to present which factors are the most important by building the 
significance sequences of obtained results. The results obtained for the type of small and medium-
sized enterprises overlap with the results of tests verified in other enterprises.  
Introduction 
Toyota Production System (TPS) is based on scientific principles and assumes that all separate 
elements work well for the benefit of the entirety [1]. The Toyota’s management style has its 
origins in textile industry. Management in reference to automotive industry has elements of an 
American management with consideration of a Japanese culture. Toyotarity is a concept that is 
legally protected by confirming the date. This document contains the following definition of 
Toyotarity: “Toyotarity is a field of scientific research dealing with human-machine relations and 
human and human taking into account the process approach, Japanese culture, particularly 
Toyota, oriented towards continuous improvement with the use of knowledge” [2]. The primary 
research tool of toyotarity is the BOST method. It presents Toyota management principles in the 
form of distinctive sets of issues, describing a particular principle, these sets are called areas. 
Survey and research method determined as BOST was formed as a result of author’s fascination 
in Toyota Motor Company [3]. This method describes Toyota’s management principles with its 
characteristic factors [4]. The presented questionnaire has a ranking scale. Respondents may assess 
the significance of a given factor by placing one of the numbers within the range of scale in an 
appropriate box. After the description of the main part of this method its further elements will be 
outlined briefly. The BOST method allows assessing the significance of factors describing the 14 
Toyota management principles [5]. Complement of carried out research there is interpretation of 
BOST questionnaire results. It lets better look on the enterprise by eyes of their workers. In the 
purpose to form an opinion it is essential to know the judgement of workers from different ranks 
in enterprise. BOST is survey where the questions are matched to judge enterprise and its 
immaterial stores are possible [6]. 
Methodology 
The research company is a medium-sized enterprise from the food industry located in south part 
of the Silesian region and operating in the industry since 1990. The company produces a wide 
range of food products, among the most important, are: concentrates, dinner accessories vinegar, 
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spices, sauces, juices and fruit preserves. The company currently employs over 100 employees. 
Company is competitive with foreign countries – exporting its products to many countries. An 
organizational structure of the company can determine as linear, flat. There are not a large number 
of managerial ranks what quicken the flow of information and the procedure of deciding. 
Production managers are responsible for the course of an entire production process and for creating 
and correct implementing of new ideas or the technology. New workers before working on full-
time must have an internal examination in the company. Thanks to this procedure the enterprise 
has the guarantee that a new worker will be performed tasks competently. The quality control is 
present at every stage of the production, having conceived from careful selection of sub-suppliers, 
through the control of materials delivered by them and sub-assemblies, the control of half-finished 
products processing in every phase, and on final goods finishing. It is supposed to assure that the 
product is safe and is characterized by good quality. The department manager may have 
supervision over a certain number of employees. The department employee has a strictly defined 
supervisor. Significant decisions are made by the owners who consider the beliefs and suggestions 
of the crew during the consideration. 

In selected enterprise the population of respondents was chosen, which consisted from 
production workers of the examined enterprise, having a contact with manufacturing process in 
the workplace [7]. Stability of the basic production process is crucial for continuous manufacture 
of the product consistent with the highest quality standards. The control of its particular elements 
and the awareness of their significance among employees is the key factor to optimization of the 
whole process. This article presents an analysis of the answers given to the question contained in 
the BOST questionnaire, referring to the roof of Toyota’s house – called mission of enterprises. 

Employees have answered the following question: “Which factor is the most important in your 
enterprise? Fill in the blanks with 1; 2; 3; 4; 5 (where 5 the most important factor)” (Table 1). 

 
Table 1. Questionnaire form 

JA  Quality 
KO  Cost 
CR  Execution time 
BP  Work safety 
MZ  Attitude of the crew 

 
Statement of responses obtained in studies that concerned the company mission is presented in 

Table 2. The presented results are part of a research BOST covering a range of issues relating to 
Toyota management principles which were carried out in a company from food industry. The 
questionnaire survey was carried out amongst 60% production workers. i.e. more than half of 
workers. Such a large research group of directly production workers will allow to precise 
identification the most important areas in the surveyed enterprise. 
 
Table 2. Roof of the Toyota house: evaluation structure (%) of factors importance for E1 area (it 

concerns production of food products) 

Evaluation Factor indication 
JA KO CR BP MZ 

1 0 10.0 13.3 20.0 56.6 
2 3.3 63.3 13.3 13.3 6.7 
3 677 6.7 40.0 16.7 30.0 
4 26.7 3.3 33.3 30.0 6.7 
5 63.3 16.7 0 20.0 0 
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On the basis of Table 2 was presented importance series of factors for individual evaluations. 
Summing up, a range of important factors in examined enterprise is following:  

For evaluation “1” the importance series is: MZ > BP > CR > KO > JA. It proves that the factor 
of attitude of the crew (MZ) has received the biggest number of rates “1” – 56.6% and takes the 
first place in the significance sequence for this rate. For evaluation “2” the importance series is: 
KO > BP > CR > MZ > JA. In the case of rate “3” the following significance sequence of analysed 
factors has been developed: CR > MZ > BP > JA > KO. For a rate “4” respondents declared that 
in the analysed enterprise the following significance sequence describing importance of factors: 
CR > BP > JA > MZ > KO. For a maximum rate “5” respondents declared that in the analysed 
enterprise the following significance sequence has been achieved: JA > BP > KO > (CR; MZ). 
The results of the study were detailed in the analysis. As is clear from the date presented in Table 
2 it can be concluded that the largest number of respondents (63.3%) indicated quality (JA) as the 
most important factor in a company. As a supplement, Fig.1 is presenting radar graphs made for 
evaluations of importance the research factors. 

 

 

 

 

 

 

 

Fig.1. Elements of the roof of the Toyota house. Circle graphs – structure of evaluations for: 
a) JA, b) KO, c) CR, d) BP, e) MZ, f) average – it concerns the enterprise producing food 

products (source: own study) 
 

On the basis of carried out analysis it was state, that quality (JA) is the most important factor 
for 63.3% respondents. Costs (KO), as well as attitude of the crew (MZ) are the most important 
only for 16.7% and 20% of respondent’s respondents.). From Fig.1f results that in the enterprise a 
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quality (JA) is the most important element - 30.0%. Work safety (BP) were on a next place 21.1% 
and farther execution time (CR) 19.5%. Factor attitude of the crew (MZ) turned out to be the least 
crucial factor 12.5%.  

Statistical Analysis of the Results from the BOST Questionnaire 
Making statistical analysis of studied area six statistical tools were used: arithmetic average, 

variance, standard deviation, the coefficient of variation, skewness and kurtosis. The aim of 
application of this statistical tool is to show distribution of evaluation for individual factors [8]. 

 

 

Fig.2. Elements of the roof of the Toyota house. Comparison: a) averages, b) variance, 
 c) standard deviation, d) coefficient of variation, e) skewness, f) kurtosis for factors in E1 

area (source: own study). 
 

The average level of the measurable feature was presented with the help of the average. 
Analyzing the result concerning average it was taken the conclusion that the majority of 
respondents judged the quality (JA) on the level 4.50. The smallest value of the average amounting 
1.87 fell for attitude of the crew (MZ). In case of variance there are small differences between 
factors. The highest level was achieved by the factor work safety (BP) 2.07, and the lowest – 0.60 
– by the factor quality (JA). On Fig.2c was determined a standard deviation. It described provided 
all examined individuals features are different from average. It results from them that work safety 
(BP) having the biggest standard deviation. The next analyzed statistical measure determining the 
area of the changeability being a difference between greatest and smallest value is coefficient of 
variation [9]. The biggest diversity it is possible to observe for attitude of the crew (MZ). It is 
providing about the nonconformity of polled workers in this topic. The analysis of skewness of the 
factor importance rates distribution describing roof the Toyota house management principle, 
comes down to the following facts that the greatest asymmetry force occurred for the distribution 
of importance rates for quality (JA) and amounted to -1.66. The distribution of rates for the rest of 
factors indicates weak and moderate skewness [10]. The last factor for analyzing is kurtosis. It 
determines the measure of distribution and concentrating the results in surroundings of the average 
[11]. It is possible to conclude that all factors are characterized by bigger flattening in the attitude 
to the normal distribution. For appropriate interpretation of results the following statement is 
necessary: We < 0 – distribution is characterized by lower than standard peakedness, We = 0 
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distribution is characterized by standard peakedness, We > 0 – distribution is characterized by 
peakedness higher than standard [12]. For the factor quality (JA) and cost (KO) kurtosis that is 
measure the concentration of the disintegration, is positive. For remaining factors kurtosis is 
negative, i.e. flatter, and value of individual factors are less concentrated, than at the normal 
distribution. This statistical tool confirm that distribution of results is logical and can be helpful 
for evaluation actual state in enterprises. 

The starting point for changes (improvement) is recording the existing condition. The present 
situation is known best by participants of the processes implemented in a given enterprise. Data 
obtained from BOST analysis allowed to know the opinions of the representative group of workers 
in the topic of functioning of the enterprises concerning the most important elements in the 
company [13]. Fig.3 show the structure of ratings of the importance of factors related to the 
construction of the roof of a Toyota house. Division of drawings into two parts (according to the 
structure of assessments - Fig.3a and according to the importance of factors– Fig.3b. 
 

 

Fig.3. Elements of the roof of the Toyota house. Comparison: a) structure of factor ratings,  
b) the importance of factors in rating scales (source: own study). 

 
Based on the analysis of Fig.3a, the statement was based that the distribution of ratings of the 

factors that were rated the highest is characterized by the concentration of the number of 
occurrences of a given rating on the right. It can therefore be concluded that the most important 
area of the company's activity among the elements of the roof of the Toyota house was considered 
by the respondents is quality (JA), as it received 63.3% of "5" ratings, i.e. the majority of 
employees rated this factor as the most important. None of the participants in the BOST study 
ranked quality as the least important aspect. It also shows that the cost (KO) received the most "2" 
ratings. 63.3% of the respondents identified it as the second most important area of the company's 
operation. The execution time (CR) factor can be described as a factor of medium importance from 
the point of view of the respondents, as it received the highest scores of "3" (40%) and "4" (33.3%), 
and no one considered it the most important factor (assessed "5" - 0%). The structure of work 
safety (BP) ratings is relatively uniform and ranges from 16.7% for a '3' to 30% for a '4'. The 
respondents considered the attitude of the crew (MZ) as the least important area of company 
activity, as evidenced by the highest number of "1" ratings – 56.7%. 
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Analysis Fig 3b revealed the following facts that the respondents most willingly gave a "1" 
rating to attitude of the crew (MZ) – 56.7%, considering it the least important area, while quality 
(JA) did not receive a single such rating. Employees considered the quality (JA) the most 
important, as evidenced by the largest number of "5" ratings given to this factor. 
Influence of Respondents' Features on Factor Importance Evaluation – Correlation Graphs 
To the purpose of a wider statistical analysis of respondent’s replies it was carried out correlation 
analysis [14]. On the base of Fig.4a it is possible to state that the gender is feature of respondents 
which is entering correlations cost (KO) and work safety (BP). Examining the relation between 
education of respondents we can notice that in this case she appeared correlation for work safety 
(BP) on all α level. 

Age has no significant impact on the assessment of any of the analyzed factors. Analyzing the 
correlation between the factors and job seniority it is possible to notice that this feature is entering 
correlation with the attitude of the crew (MZ) on all α level. In the case of the relation between the 
mobility and factors it was noticed that the mobility correlating with only one factor execution 
time (CR). This correlation is only on two α level. Analysis the relation between factors and the 
way of employment it was showed that the way the employment was entering correlations with 
only one factor cost (KO) on all α level. 
 

 

Fig.4. Correlation graphs for factors in E1 area depending on the respondents features:  
a) gender, b) education, c) age, d) job seniority, e) mobility, f) way of employment. It concerns 

the enterprise producing food products [own study]. 
 

The next stage of results analysis includes interpretation of graphs for voices distribution. Fig.5 
is presenting interpretation of evaluation for the factor quality (JA) depending on individual 
features of the respondent. 
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Fig.5. Roof of the Toyota house – the map of evaluation number for quality (JA) factors 
depending on the respondent’s feature: a) gender, b) education, c) age, d) job seniority, 

e) mobility, f) mode of the employment; it concerns the enterprise producing food products 
(source: own study). 

 
Analyzing the graph of the evaluation of the importance the factor quality (JA) depending on 

the respondent gender we notice that the most of men (10) granted this factor the evaluation "5" 
and 9 women granted the same evaluation. Analysing the respondents’ education, it is possible to 
state, that persons with the higher education on "5" gave 12 votes, on "4" 4 voices. Analysing 
replies from the work experience point of view of, the most often been a granted assessment "5" 
from persons with work experience 1-5 years The lowest evaluation for factor quality (JA) granted 
8 persons which researched enterprise is the first place of employment. The analysis of the 
dependence of grades on the mode of employment shows that 11 people employed on a regular 
basis, 4 employed on a transfer basis and 4 employed due to finances assess quality (JA) as the 
highest. 
Summary 
Surveyed studies have shown the effectiveness of the selection of specific factors in the purpose 
of determining a series of validity. The use of this knowledge will enable effective use of the 
company's resources in improving the indicated areas. As a result of the research work, it was 
found that the most important area requiring improvement is quality. It is an important element of 
research for small and medium enterprises. The results of research are consistent with the research 
carried out in other such enterprises. Innovative BOST questionnaire survey, which are an attempt 
to convert Toyota's management principles into questions was described. Data obtained from 
BOST analysis allowed to know the opinions of the representative group. Research was carried 
out amongst production workers of the company from food industry. It allowed detailing factors 
which in the greatest degree can contribute for improvement processes in the company and the 
ones which have this smallest contribution. The results of research are consistent with the research 
carried out in other such enterprises. The above fragment of analysis has revealed diversity in the 
significance of factors describing the roof of the Toyota house. In this way the usefulness of the 
presented BOST method has been proved for assessing a production process of goods of high-
quality requirements. In the respondents' opinion the proposed set of factors has been arranged in 
a way characteristic for the enterprise producing different type of groceries. The acquired 
significance sequence of factors describing this management principle is logical, thus confirming 
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the correctness of their selection and the research results can be used in another small and medium-
sized enterprises. Factor quality (JA) has been judged with the highest evaluation by men than by 
women. In the researched company a quality of products, as well as a tidiness in production sectors, 
and in the entire company. Functioning of the production system, although now is working 
perfectly, it is possible still to be improved. The quality of offered products can be improved 
through applying tools of the quality management. The practical use of BOST surveys gives the 
opportunity to benefit from the practical knowledge of employees at the company's production 
level. This may contribute to the identification of key areas for the functioning of the enterprise. 

Toyotarity aims at continuous improvement of quality [15]. It is a specifically Japanese 
approach, but it yields beneficial effects wherever the processing of challenging materials such as 
metals [16-18], alloys [19], and special coatings [20, 21] like DLC [22] is involved, significantly 
modifying the properties of surface layers [23]. Quality improvement is particularly desirable in 
areas with critical requirements, such as the military [24], structural welding [25], and construction 
[26, 27]. To effectively implement this approach, sophisticated design tools [28] and analytical 
tools [29] are necessary, which reduce the complexity of the problem and allow for an 
understanding of the structure of controlled factor relationships [30-32], including the use of non-
parametric methods [33-35]. Resampling techniques [36] enable the estimation of result 
uncertainties, even in the case of relatively small-scale measurements. 
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