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Abstract  
The aim of our research is to design the concept of sustainability and to analyse the factors 
determining competitiveness and sustainability in business economics in manufacturing enterprises. 
Our research is based on the study of factors that determine current product and technological 
innovation in selected industries in the context of socially responsible business. The concept of 
sustainability concept should implement the current research results of the involved academics in the 
educational process. At present it is necessary to update and innovate the teaching in subjects 
Business Economics and Manufacturing Process and in the study programs Business Economics, 
resp. in related fields (Human Resource Management) in connection with the current global societal 
challenges for better readiness of university graduates for labour market needs not only in the Czech 
Republic or in EU countries. 

In our contribution, we focused on support and innovation in the pedagogical process by addressing 
current trends in the global aspects of socially responsible entrepreneurship by proposing a concept of 
sustainability in manufacturing processes, product and technological innovations in selected industrial 
sectors. Based on our research, we have designed specific product and technological innovations that 
we incorporate into innovative content learning materials for students under the subject Business 
Economics and Manufacturing Process. We assume that by transferring the current research results 
of academic staff, we will support the content innovation of the above-mentioned subjects and will help 
to achieve a more targeted profiling of students within the given study programs. 
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1 INTRODUCTION   
The concept of sustainability in teaching subjects focused on business economy, production process, 
innovation management and investment management should be conceived on the principles of 
promoting creativity in the educational process. The creativity of the concept of sustainability in the 
teaching of subjects focused on the business economy implies the development and creation of 
creativity among the teachers - teachers themselves [1, 9, 16, 23]. 

Creativity plays a very important and essential role in the life of every person, without which the 
evolution of society cannot be imagined [10]. Creativity contributes significantly to the innovation 
process, important in the industrial sector in manufacturing processes, and thus affects business 
economics [9, 11, 16].  

The teacher can be considered as one of the decisive factors influencing the development of students' 
creativity in school conditions. The primary condition, however, is that the teacher himself knows what 
creativity is because it is not possible to develop something he does not understand enough [5, 6]. 
Based on this knowledge, it is important to note that it is very important for teachers to learn the 
primary knowledge about creativity, its feasible development in school at all levels of the educational 
process [7, 8, 9, 14]. 

However, to a large extent we can attribute the success of developing creativity to students in the 
teacher's personality and creativity. There are differences between creative and less creative teachers 
in the characteristics: perceptual abilities; intellectual and emotional characteristics; motivational and 
value maturity; socialization of personality; life style [13, 23]. 
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Some authors talks about several types of teachers we meet in teaching practice [1, 2, 6-10, 13, 14]. 
One part of teachers accept new ideas, experiment, try to understand new measures in the realm2, of 
change of pedagogical reality, but on the other hand, teachers who are closed by a new idea do not 
want to change anything and do not accept opinions other than themselves. Not only does the teacher 
have a great influence on the development of the student's creativity, the environment, the particular 
environmental conditions - schools, research and practical centres, where an innovative educational 
process takes place - is equally important [2, 4, 7, 8, 10, 23]. 

The teacher creates conditions that help in the harmonization and creative development of personality 
development and in the psychological regulation of students not only in the context of cognitive but 
also socio-emotional development. All this affects the demands on the content of the teacher's 
competences, which are still higher. The teacher should be open to new ideas, ideas and reflect on his 
/ her own educational activity. Self-diagnosis, which is closely related to the concept of self-reflection, 
can be considered a very important help in both professional and personal improvement [8, 12, 13]. 

The growing pressure on developing creative and innovative, as well as critical skills, implies that 
traditional teaching approaches, based on direct instructions or lecturing, are no longer adequate. 
They are replaced by models more focused on pupils and students, the models based on the learner's 
active involvement in the process of reflection and interpretation of the educational content.  
The learning process happens together with other creatively changing social procedures and habits 
an environment that supports the creativity is a vital condition for quality learning and development of 
innovation. The overall aim must be promoting the creativity for all people as a driving force of 
innovation, as a factor in the development of personal, occupational, entrepreneurial and social skills 
[5, 6, 14, 16, 19]. 

The present economic education is a process that allows students to gain system of knowledge of the 
economic and related disciplines and economic practice and associated cognitive and practical 
knowledge and skills. New, modern and rational innovative teaching of economic subjects also means 
developing a learning culture, strengthening the overall connectivity of theory with practice, so that the 
very learning becomes more attractive [10, 11, 16,  21]. 

One of the possible solutions to this whole-society problem is to introduce elements of content 
innovation into suitably chosen methods of the educational process [2, 4, 5]. At the same time, 
implement the transfer of research results into the pedagogical process by participating the students 
themselves by participating in the current research in the field of product innovations in production 
processes and demonstrate the elements of creativity in their conceptual solution [11, 16, 21]. 

In our research, we focused on the issue of designing the concept of sustainability in the business 
economy from the perspective of knowing the main factors that determine the success of the concept 
[16, 17, 18]. We believe that the current and properly implemented innovative educational process of 
economically oriented subjects at universities (Business Economics, Manufacturing Process, 
Innovation and Investment Management) could make the development of new, creative ideas 
conditional on contributing to addressing socially responsible entrepreneurship and sustainability in 
the economies of manufacturing enterprises. 

2 METHODOLOGY 
As part of the draft concept of sustainability in the business economy - as part of the educational 
process implemented in the bachelor's degree we proceeded methodically as follows: 

• 1. Based on existing current knowledge (several authors, but also on the basis of their own 
longer-term research), we have specified the factors that primarily affect product innovations 
applicable in sustainable production processes. 

• 2. We focused on the content innovation of the educational process in teaching subjects: 
Business Economics and Production Process by transferring research results in product, 
technological innovations for sustainable manufacturing processes for selected areas of 
industry: innovative composite materials prepared by expanding the range of classic materials 
to special types.  We supported the content innovation of the curriculum in these subjects by 
using project teaching, cooperative educational forms of teaching, and also problem teaching to 
support critical thinking. We have engaged students in the bachelor's study to address selected 
issues related to the preparation of aspects supporting the effective introduction of new 
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products into sustainable production processes to better link the acquired theoretical knowledge 
with practice needs. 

• 3. In the final part of our research, we verified the effectiveness of the proposed concept of 
sustainability in the teaching of the Business economy and in the subject of the Manufacturing 
process by means of a survey of students taught using methods of interference statistics. 
Interference statistics, which is currently one of the advanced mathematical and statistical 
methods for the evaluation of empirical research in practice implemented innovative methods in 
the teaching of economic subjects at universities. By using interference statistics, teachers of 
economic subjects can evaluate the respondents (students) response to the innovation of 
content and forms of creative education. 185 students of the bachelor study program Business 
Economics participated in the survey. These students assessed the importance of creativity as 
the most important factor affecting product innovation in sustainable production processes. 

In order to evaluate respondents' answers from the questionnaire survey, we used the interference 
statistical method. Inference statistics allows us to verify the relationships defined in the hypothesis 
based on statistical coefficients and indicators. 

• Firstly, for the existence of a statistical relationship, we used chi-square value. If the value  
of by us calculated chi square is higher than the critical value of statistical tables to look up 
depending on the degree of freedom then there is a statistical dependence. However, this figure 
does not indicate the mutual strength between variables. 

• The second step is finding strength of interdependence. This force will be acknowledged by  
a contingency factor. If the coefficient of contingency takes the value 0.000 - 0. 299, the power 
is weak, the value of 0.300 to 0.499 is interpreted as moderately strong dependence and higher 
value of 0.500 is interpreted as a strong statistical dependence. 

• The third step is the value of significance, the ideal value is 0.000, for critical significance 0.5  
it is 0.005. 

Given the amount and breadth of the results obtained in our research, we only show some results in 
this article. 

3 RESULTS 
As part of the interpretation of the results of our research, we will present the most important findings 
by methodological processing. In the first part of the research, we paid attention to specifying the most 
important factors in the process of product innovation in sustainable production processes. 

At the same time, in order to achieve the interconnection of research and teaching practice, we also 
included students of bachelor study programs (Business Economics) in the research of factors 
conductive to the process of innovation in industrial production enterprises. 

Based on our findings, we can conclude that among the most important factors influencing primary 
product innovations in sustainable manufacturing processes include [7, 8, 16]: 

• Creativity: with factor flexibility, fluency, originality, constructiveness, systemization, 
implementation, combination, transformation. 

• Invention: both positive and negative, which we further categorize according to: direction of 
action, comparability of knowledge, place of action, according to originality. Invention is also 
closely related to innovation. 

The effects of technological innovation using inventiveness and creativity are [16, 17, 18, 21]: 
- production quality improvement 
- reduce production costs 
- increase work safety 
- improving the environmental performance of production. 
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Major innovations are the product innovations where significant improvements can be reflected in 
technical specifications and new materials, that are significantly different from the original products, 
thus replacing the products and materials that are absent for the needs of different sectors of 
industry. Replacement of existing materials in the production of final products by new, forward-
looking materials contribute to preserving and increasing market in the concept of sustainability in 
the business economy [15, 17, 18, 21]. 

As part of the content innovation of teaching business enterprise subjects in the context of the 
proposal of the concept of sustainability of production processes and maintaining their 
competitiveness, we have included knowledge regarding the transfer of current research results to 
better link theoretical knowledge with practice. 

Research results in both product and technological innovations in industrial manufacturing 
processes present a range of possible applications in different industries, namely new products - 
special composite materials with polymer matrix [15, 16, 17, 18]. 

At present, the field of manufacturing of special composite materials is considered to be key in the 
view of new, safer, technically more environmentally friendly and economically more efficient 
applications for various industries (especially engineering, construction, automotive, chemical, 
rubber and textile) [3, 20, 22]. New types of materials for preparing composite materials with a wide 
range of functional properties and higher added value are currently being preferred, prepared by 
modifying and optimizing the manufacturing process from an existing assortment of fiber-forming 
polymers for automotive, civil engineering, woodworking, chemical and other sectors of industries 
[3, 11, 15 - 18]. 

Predictions in the development of chemical fibers in the world point to a further increase  
in the proportion of fibers with specific characteristics such as ultra-fine fibers, particularly beneficial 
for use in composite materials. New trends in fibers development are going towards widening the 
range of fibers from the classic types of fiber-forming polymers [18]. In fibers industry now 
increasing attention is paid to the polymeric system type "polymer-polymer", usable in composite 
materials. Polymer blends where a large number of mixtures with a wide range of performance can 
be prepared from a limited number of ingredients are becoming more important [3, 15, 20]. 
Preparation and diversifying fibers may also be based on intentional physical modification of 
polymeric systems in the preparation of specific fibers. This type of modification is possible to 
prepare fibers with improved functional characteristics [15, 17, 18]. 

In the framework of transfer of own results of academic workers who are trying to realize the content 
innovation of subjects Business Economics and Production Process for students of Bachelor study 
program Economics of Business have prepared model tasks (as a part of project, cooperative 
teaching with emphasis on solving given problem problems). It was a selected issue - innovation in 
the field of preparation of special composite materials [17, 18]. For students, we presented the issue 
of how to extend the range of classical fiber-forming components of polymer composite fiber 
materials (PP-polypropylene, PA6 - polyamide 6) by purposefully modifying thermodynamically 
intolerant systems using MAH (maleic anhydride) as an interfacial agent that allows the formation of 
fiber composites with improved physical mechanical and utility properties [16, 17, 18]. 

For students, we have assigned tasks related to the calculation of total costs (from the calculation of 
variable and fixed costs), which will vary depending on the composition of the prepared new variants 
of special fiber-forming polymer composites. These calculations were to be compared to the costs of 
traditional manufacturing processes for the preparation of classical PP and PA6 polymers. It is 
essential that innovative variants of special composites can be produced in technological equipment 
such as classical PP and PA6 polymers, while the optimal processing conditions (temperatures, 
rheological conditions of the spinning process) were specified by the research. 
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Table 1. A model example for calculating the total cost of a production process for the preparation  
of innovative variants of special composite materials as a task for students  

POLYMER 
MIXTURES 

CALCULATING THE TOTAL COST OF INNOVATIVE 
PRODUCTS 

The temperature of the spinning manufacturing 
process of preparation of composites 

260 °C 265 °C 270 °C 275 °C 
PP/PA6  90/10 

80/20 
xxx 
xxx 

xxx 
xxx 

xxx 
xxx 

xxx 
xxx 

PP/PA6M  90/10 
80/20 
70/30 
60/40 
50/50 

xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 

PP/PA6 /MAH      80/20/0 
80/19/1 
80/18/2 
80/17/3 
80/16/4 
80/15/5 

xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

Note: xxx - calculating the total cost of the production process of special composite materials 
as a task for students, Source: author 

In the last part of our research, we focused on testing the effectiveness of content innovations in the 
subject Process of Production and Business Economics as a result of the content transformation of 
the educational process of the mentioned subjects into a research sample of taught students of the 
bachelor study program Business Economics. In particular, we focused on assessing the most 
important factor that underpins product innovation and that is creativity. We conducted the evaluation 
of the questionnaire survey in this area using interference statistics. 

Inferential statistics allows us to verify the relationships defined in the hypothesis based on statistical 
coefficients and indicators. Firstly, the existence of a statistical relationship, we used chi-square value. 
If the value of by us calculated chi-square is higher than the critical value of statistical tables to look up 
depending on the degree of freedom then there is a statistical dependence [16, 17]. 

From the surveyed respondents' answers - students, we select the following answers of the students 
processed in Tables 2, 4, 6, 8 and the evaluation using the interference statistics in Table 3, 5, 7, 9. 

Table 2. Gender of students versus - “Creative is each idea from  
which there is a benefit or innovative solving”” 

Specification of the research sample “Creative is each idea from which there is a benefit or 
innovative solving” 

Total 

I disagree I agree 

gender 
interviewed girls 19 68 87 
questioned boys  22 76 98 

Total 41 144 185 
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Table 3: Chi-Square Test - for the given question 

Type of  
characteristics 

Value df Asymp. Sig.  
(2-sided) 

Exact Sig. 
(2-sided) 

Exact Sig.  
(1-sided) 

Pearson Chi-Square 1.133 1 0.287   
Continuity Correction 0.004 1 0.952   
Contingency Coefficient 0.078     
Fisher's Exact Test    0.470 0.470 
N of Valid Cases 0.185     

Note: df – degree of freedom, Sig. – Significance; Source:  author 

Interpretation: 
• The calculated value of chi-square is 1.113, the critical value depending on df = 1; is 3.84, which 

means that there is no statistical dependence. 

• Contingency coefficient takes the value of 0.078, which is interpreted as a weak degree of 
statistical dependence. 

• The significance is 0.078, which means that our findings apply of 95% probability, which means 
the level of significance is 0.5. 

• In addition, we made a further analysis, in this case we used a suitable Fisher´s test that did not 
confirm by its value the statistical dependence. 

Conclusion: 
• The calculated values allow us to assert that there is no statistically significant correlation 

between gender and the idea that creative idea of solved project is such of which there is a 
benefit. It is evident from the answer that the boys and girls in the same proportion agree with 
the postulates that the creative idea is the idea of which there is a benefit. 

Table 4. Gender versus -"The idea is creative only if it is new, applicable and useful” 

Specification of the research 
 sample 

The idea is creative only if it is new, applicable and useful Total 

I disagree I agree 

gender 
interviewed girls 31 56 87 
questioned boys 12 86 98 

Total 43 142 185 

Table 5. Chi-Square Tests - for the given question 

Type of  
characteristics Value df Asymp. Sig. (2-

sided) 
Exact Sig.  
(2-sided) 

Exact Sig.  
(1-sided) 

Pearson Chi-Square 41.949 1 0.000   
Continuity Correction 39.433 1 0.000   
Contingency Coefficient 0.430     
Fisher's Exact Test    0.000 0.000 
N of Valid Cases 0.185     

Note: df – degree of freedom, Sig. – Significance; Source:  author 

Interpretation: 
• The calculated chi square value is 41.949, the critical values depending on df = 1 was 3.84, 

which means that there is a statistical significance. 
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• Contingency coefficient takes the value of 0.430, which is interpreted as a moderate degree  
of statistical dependence. 

• The significance is 0.000 which means that our findings apply 95% probability, which means 
that the level of significance is 0.5. 

• In addition, we made a further analysis, in this case we used a suitable Fisher´s test that did not 
confirm by its value the statistical dependence. 

Conclusion: 
• The calculated values allow us to assert that there is a statistically significant correlation 

between gender and the idea that creative is the idea of which there is a benefit. It is evident 
from the answer that boys statistically significantly agree with the hypothesis that creative is the 
idea that is new and useful, helpful. 

Table 6. Gender versus – "How important is the creative environment for you in the educational process?” 

Specification of the research 
 sample 

How important is the creative environment for you in the 
educational process? 

Total 

rather small very high high none 

gender 
interviewed girls 16 29 37 5 87 

questioned boys 14 32 40 12 98 
Total 30 61 77 17 185 

Table 7. Chi-Square Tests - for the given question 

Type of  
characteristics 

Value df Asymp. Sig.  
(2-sided) 

Pearson Chi-Square 132.667 3 0.000 
Contingency Coefficient 0.646   
N of Valid Cases 0.185   

Note: df – degree of freedom, Sig. – Significance; Source:  author 

Interpretation: 
• The calculated value of chi-square is 132.667, critical value depending on df = 3 is 7.815, which 

means that there is a statistical dependence. 

• Contingency coefficient takes the value of 0.646, which is interpreted as a strong degree of 
statistical dependence. 

• The significance is 0.000 which means that our findings apply 95% probability, that is, the level 
of significance 0.5. 

Conclusion: 
• The calculated values allow us to assert that there is a statistically significant correlation 

between gender and the idea "How important is the creative environment for you in the 
educational process?” Answer is evident that the boys and girls in the same proportion agree 
with the hypothesis what importance you add to creativity in school, society. 

Table 8. Gender versus – "Creativity can be trained, enhanced for innovative solving new tasks” 

Specification of the research 
 sample 

Creativity can be trained, enhanced for 
innovative solving new tasks 

Total 

I disagree I agree 

gender interviewed girls 67 20 87 
questioned boys 75 23 98 

Total 142 43 185 
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Table 9. Chi-Square Tests - for the given question 

 Value df Asymp. Sig. (2-
sided) 

Exact Sig.  
(2-sided) 

Exact Sig.  
(1-sided) 

Pearson Chi-Square 145.800 1 0.000   
Continuity Correction 142.258 1 0.000   
Contingency Coefficient 0.664     
Fisher's Exact Test    0.000 0.000 
N of Valid Cases 0.185     

Interpretation: 
• The calculated value of chi-squared is 145.800, a critical value depending on df = 1 is 3.84, 

which means that there is a statistical dependence. 
• Contingency coefficient takes the value of 0.664, which is interpreted as the average degree of 

statistical dependence. 

• The significance is 0.000 which means that our findings apply 95% probability, that is, the level 
of significance 0.5. 

• In addition, we made a further analysis, in this case we used a suitable Fisher´s test that did not 
confirm by its value the statistical dependence. 

Conclusion: 
• The calculated values allow us to assert that there is a statistically significant correlation 

between gender and the idea that creativity can be trained, enhanced. Answer is evident that 
the boys and girls in the same proportion agree with the hypothesis that creativity that creativity 
can be trained, enhanced for innovative solving new tasks. 

Some of the selected outcomes [16] of the surveyed students' answers to the importance of creativity 
in content innovation in Business Economics and the Production Process have shown that they 
consider creativity skills for sustainable product innovation to be very important. It is clear from their 
answers that they promote content innovation in the teaching of these subjects, and they are also 
open to practicing techniques to improve creativity skills. 

4 CONCLUSIONS 
At present, in order to maintain a sustainable production process and achieve real business 
competitiveness, attention needs to be paid focused planning of product innovation. Solving this 
relatively complex problem is to focus attention on the manufacturing process that delivers market 
prospective products from new materials with minimal adaptation of technological processes and 
repeatable economically efficient and sustainable environmentally acceptable production. 

We believe that product innovations of new, forward-looking materials are a way of promoting strategic 
production management, and can significantly boost the unique position of a sustainable 
manufacturing company in a competitive environment. 

Adequate and up-to-date content innovations in the educational process of teaching Business 
Economics and the Subject of the Manufacturing Process should help better adaptability of students of 
the bachelor study program Economy of Business to Adapt to the labour market, using theoretical 
knowledge in conjunction with model examples of solving practical tasks that they can take study. 

The results of more extensive research have shown that the development of product and technological 
innovations and the achievement of competitiveness and sustainability in production processes is 
mainly due to the development of creativity that can be supported by innovative teaching. 

The subject of our interest was the development of creative abilities of students and their active 
involvement in selected problems of product innovation research in manufacturing processes of 
industrial enterprises. 
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The support of students' creative abilities was the subject of content innovation in the subjects of 
business economics, focusing on production processes. We have included other forms of teaching in 
the educational process than frontal or group teaching and have been replaced by their project 
teaching and solving problem tasks. 
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