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FOREWORD 
 
Dear participants of the conference “International Days of Science 2019, Economics, Management, 
Innovation “, it is indeed a great pleasure to welcome you to the campus of the Moravian Business College 
Olomouc.  

This is the third year MVSO organizes the international scientific conference in Olomouc. 
Scientists from the Czech Republic, the Slovak Republic, Russia, Poland, Austria, England, Slovenia, and 
the Netherlands will join the conference and share the results of their research. As many as 31 
contributions including those by the keynote speakers will be presented at the conference.  

Furthermore, we are looking forward to presentations prepared by the keynote speakers, i.e., 
prof. Jan Mendling, Ph.D. (Vienna University of Economics and Business, Austria), Anna Swirska, Ph.D. 
(Siedlce University of Natural Sciences and Humanities, Poland) and assoc. prof. Alex Klein, Ph.D. 
(School of Economics, Keynes College, Kent Business school, England). 

You are also cordially invited to join our special sections thematically divided as follows: Spatial 
Economics, Public Economics, Business Economics, Economy of Small and Medium Enterprises, 
Regional Economic Development, Sustainable Development, Strategy Management, Innovation 
Management, Risk Management, Energy Management, Marketing, Methods of Decision-Making, Agent-
Modelling, Methods of Economic and ICT Modelling, ICT Development, ICT Innovation, Business Ethics, 
and CSR. 
This year a special section will be dedicated to Spationomy. The section will present the outcomes of the 
project SPATIONOMY: Spatial Exploration of Economic Data: methods of interdisciplinary analytics 2016-
1-CZ01-KA203-024040 that will be successfully completed.  
 
Another special section will be dedicated to corporate social responsibility of enterprises. It will also be 
dedicated to TAČR project which has been accepted this year, ÉTA 2, No. TL02000336: Corporate social 
responsibility Index. The aim of the project is CSR implementation as an important tool of sustainable 
development.  

I hope you enjoy the interesting presentations, subsequent fruitful discussions, and last but not 
least, social networking. 

I would also like to invite you to the next, 4th international conference “International Days of 
Science 2020“ which will be held in Olomouc in April 2020. 
 
On behalf of the scientific committee and the organizational team of the conference 
 
Kateřina Ivanová, 
Vice-rector for Science and Research 
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KEYNOTE SPEAKERS 
 

Prof. JAN MENDLING, Ph.D. 
Vienna Business of Economics and Business, Austria 
 
Prof. Dr. Mendling has published more than 250 research papers and articles, for 
example in ACM Transactions on Software Engineering and Methodology, 
IEEE Transaction on Software Engineering, Information Systems, Data and 
Knowledge Engineering and Decision Support Systems. His research interests 
are: Business Process Modeling, Business Process Management, Process 
Mining, Information Systems and Enterprise Architecture. He has won several 

Awards, for example Heinz Zemanek Award of the Austrian Computer Society for the best doctoral thesis 
in the period 2006–2007. He is a member of the editorial board of several Journals, for example 
Business Process Management Journal, International Journal of Information System Modeling and 
Design, Journal of Information Technology Theory and Application. 
He is currently lecturing at Vienna Business of Economics and Business. He also lectures as Guest 
Professor at Business of Liechtenstein, Guest Professor at Business of Ljubljana and Cologne 
international Summer School 2015. 
 
 

ANNA SWIRSKA, Ph.D. 
Business of Natural Sciences and Humanities in Siedlce, Poland 
 
The scientific interests concern: management of local government finance, 
financial support for local governments from the state budget and performance 
budgeting. Current research concerns issues connected to public finance 
management. She is conducting research on local government finance 
management, trying to define factors important for successful and effective 
management, as well as she is interested in social security system. Recently she 
has examined the influence of social security finance on the public expenditures 

and the condition of the state budget. 
 
 

Assoc. prof. ALEX KLEIN, Ph.D. 
School of Economics, Keynes College, Business of Kent, England 
 
Alexander Klein received his MA in 2002, and PhD in 2006 from CERGE-EI 
Prague. He was a post-doctoral research fellow at Jagiellonian Business, Krakow 
in 2006-2007 and the Business of Warwick in 2008-2010. He joined the Business 
of Kent in 2011, and is the Director of Graduate Studies, and Deputy Director of 
the Macroeconomics, Growth and History Centre (MaGHiC). He was awarded 
‘Docent’ at the Business of Economics in Prague in 2016.  His research crosses 
economic geography and economic history and focuses on the long-run evolution 

of regional inequalities in the United States and the Great Britain, as well as on agglomeration economies 
of current developing countries. His work was published in the leading scholarly journals including the 
Journal of Economic Geography, the Economic History Review, and Explorations in Economic History. 
He serves as an editor of a peer-reviewed journal Economic History of Developing Regions. 
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ABOUT FORMATION OF ENTREPRENEURIAL COMPETENCIES 
 

Asali Asaliev, Anastasia Zaytseva 

Plekhanov Russian University of Economics, (REU)  
Asaliev.AM@rea.ru, Zaytseva.AS@rea.ru 

Abstract 

Entrepreneurship, innovation and economic growth are logically related to each other through finding and 
seizing opportunities in the economic and social fields. The economic success of entrepreneurship is 
closely related to entrepreneurial culture, as well as entrepreneurial competencies. 
Along with such factors as the development of the entrepreneurship infrastructure, existing cultural norms, 
social standards and the dynamics of market development, the factor of acquiring entrepreneurial 
education has a rather strong influence on the development of entrepreneurship and entrepreneurial 
competencies. The article deals with the problems of building entrepreneurial competencies 
corresponding modern economy and market requirements. The objective of this research is searching for 
opportunities to develop entrepreneurial competencies based on the existing education system and the 
implementation of the Life-long Learning paradigm 

Key words: 

Entrepreneurship, competencies, entrepreneurial competencies, entrepreneurship training, 
entrepreneurial competencies building, Life-long Learning  

JEL: M21, O30 

1. Introduction 

A modern entrepreneur is an executive focused on strategic business development taking into 
account the factors of a changing external environment, business risks, and social responsibility to 
society, while focusing on improving the economic efficiency of a business. An entrepreneur is also a 
leader, an innovator, whose activity is aimed at the formation and enhancement of competitive 
advantages. Among entrepreneurs, there are more and more people who aspire to self-development 
through training, who use business knowledge acquired before them.  

In this regard, modern society faces the task not only to develop entrepreneurship as the basis for 
sustainable economic growth and population welfare, but also for building entrepreneurial competencies 
of individuals.  

It should be noted that in the modern world entrepreneurial competencies are necessary not only for 
businesspeople, but also for other employees, since they have to implement managerial functions at all 
levels of organizational activity, especially in terms of creating and bringing to market new products and 
services, research and development, exploration of new markets. 

2. Materials and methods 

The following methods have been selected by the authors as scientific tools for this study: theoretical 
methods (systematization, analysis and synthesis, concretization and generalization, comparative 
analysis, scientific abstraction, induction and deduction); empirical methods (collecting information, 
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monitoring, studying best practices); economic and statistical methods (identification of development 
trends, graphical and tabular methods).  

The research was based on analytical materials and developments from the Global Entrepreneurship 
Monitor, Institute for Prospective Technological Studies (European Commission).  

 The theoretical and methodological ground of this research is the works by both classics and 
contemporary representatives of scientific thought: J. Schumpeter, P. Drucker, K. Albrecht, S. Beugelsdijk 
and R. Maseland and others.  

Describing entrepreneurship J. Schumpeter (J. Schumpeter, 2007) noted that entrepreneurial activity 
requires aptitudes inherent in only a small group of people. Entrepreneurship requires a specific type of 
personality and behavior that is different from the rational behavior of an economic person. According to 
J. Schumpeter, the entrepreneur is a leader who is ready to break through the ordinary restrictions. 
Entrepreneurs are characterized by an independent desire to create (to conduct entrepreneurial activity) 
for the sake of the process itself.  

According to the Global Entrepreneurship Monitor (Global Report 2017/2018) study, almost 70% of 
the adult population in 54 countries believe that entrepreneurship is considered as an opportunity to 
improve the social status of an individual in society.  

However, it should be noted that the development of entrepreneurship is ambiguous; it is possible to 
identify a number of factors that have both a positive impact on the development of entrepreneurial activity 
entrepreneurial abilities, and negative ones.  

Figure 1 shows the most powerful influence on the development of entrepreneurship.  

Figure 1. Conditions for the development of entrepreneurial activity 

 

Source: Global Report 2017/2018,  https://www.gemconsortium.org 

https://www.gemconsortium.org/
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These figures demonstrate that along with such factors as the development of the entrepreneurship 
infrastructure, existing cultural and social norms, and the dynamics of market development, the factor of 
acquiring entrepreneurial education has a rather strong influence on the development of entrepreneurship 
and entrepreneurial competencies.  

Figure 2 shows an analytical data on the perception by the population aged 18 to 64 of the 
opportunities, prospects and problems of entrepreneurship (the study was conducted in 54 countries of 
the world).  

Figure 2. Development group averages for self-perceptions about entrepreneurship in 54 economies, GEM 2017 – 
percentage of population aged 18–64 years 

 

Source: Global Report 2017/2018,  https://www.gemconsortium.org 

 
In the Russian practice, one of the problems of entrepreneurship development is the low self-

consciousness of entrepreneurs. Entrepreneurs do not feel that they are a real socially significant force, 
and the desire to create a positive image of an entrepreneur does not have significant results [Bulatova, 
2015]. 

Entrepreneurship, innovation and economic growth are logically related to each other through finding 
and seizing opportunities in the economic and social fields [P. Drucker, 2010; L. Orlova, 2016]. The 
economic success of entrepreneurship is closely related to the entrepreneurial culture [S. Beugelsdijk & 
R. Maseland,2011], as well as entrepreneurial competencies [Entrepreneurship Competence: An 
Overview of Existing Concepts, Policies and Initiatives. Final Report, 2015].  

In its more confined sense, when a business is considered as an opportunity of profit-making, 
entrepreneurial competencies are viewed as the realization of the main business functions: planning and 
financial management. In a broader sense, with the expansion of areas and types of entrepreneurial 
activities (social entrepreneurship, cultural entrepreneurship, eco-entrepreneurship, etc.), the list of 
components describing entrepreneurial competencies is getting longer: creativity, opportunity 
identification, self-efficacy, self -confidence, communication, leadership, decision making, innovation, 
responsibility, collaboration, ideas generation, problem-solving, autonomy, negotiation and networking 
[Entrepreneurship Competence: An Overview of Existing Concepts, Policies and Initiatives. Final Report, 
2015]. Hence the task of forming a wide range of entrepreneurial competencies necessary for carrying 
out entrepreneurial activities aimed at obtaining not only economic, but also social, ecological and other 
types of effects.  

https://www.gemconsortium.org/
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Figure 3 presents a structural schema characterizing the entrepreneurial activity of a person and the 
main components of entrepreneurial competencies. 

Figure 3. Entrepreneurial competencies 

 

Source: Entrepreneurship Competence: An Overview of Existing Concepts, Policies and Initiatives. Final Report, 2015 

Based on the research conducted by Global Entrepreneurship Monitor, specialists made 
recommendations for government, business and education.  

For governments recommendations are reduced to the implementation of rules and regulations that 
contribute to the evolutionary development of the business environment (tax schemes that support the 
growth of small and medium-sized businesses, the lowering of bureaucratic barriers, the implementation 
of business development programs). 

For the business sector, the recommendations are aimed at the development of youth and women 
entrepreneurship, the use of digital technologies to create new products and services.  

For educational institutions, the recommendations consist in the need to develop programs for 
teaching entrepreneurship, the implementation of joint educational programs and practice trainings at 
business structures. The enrichment of academic disciplines with competencies necessary for exploring 
digital technologies, and the implementation of youth entrepreneurship programs.  

Institutions must put into practice the Life Long Learning (LLL) paradigm, which is focused on 
increasing human competencies according to the changing needs of the economy (Asaliev A.M.& 
Zabelina O., 2012).  

Thus, the objective of this study is to find new opportunities for the development of entrepreneurial 
competencies based on the existing education system. 
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3. Results 

3.1. Specific features of entrepreneurial competencies building in a digital economy 

At the current stage of socio-economic life of society, the general trends in the development of the 
economy and entrepreneurship are in close correlation with the development of information and cognitive 
technologies. Modern economy is seen as a new economic formation by many experts. Cognitive 
resources are becoming a major development factor in modern society. 

Figure 4 presents the features of the new digital order, reflecting the increasing role of knowledge in 
the development of entrepreneurship and economic systems.   

Figure 4.  Features of digital order 

 

Source: compiled by the authors 

Indeed, the competencies of a modern person must respond to the modern society needs, especially 
while applying digital technologies. However, the problems of training specialists with an appropriate 
qualification and the required competencies remain unsolved.  

The educational system of Russia long ago became aware of business education importance. But 
both quantitative and qualitative requirements for the business education system are increasing. This is 
due to a number of objective reasons: 
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1) The number of people who need knowledge not only in their professional field, but also in related 
fields is increasing; 

2) Multidisciplinary knowledge with a good level of basic competencies ensures a person a high level 
of his/her personal competitiveness; 

3) New areas of knowledge based on interdisciplinary interaction emerge. 
 Today, while acquiring and using competencies, we are faced with the following problems: 1) in 

business activity, not all knowledge, skills and abilities can be used; 2) knowledge is relevant for the 
current level of the economic system development; they need to be constantly updated and enhanced to 
ensure the necessary level of development; 3) the quality of knowledge is different, knowledge needs to 
be not only relevant, but also actual.  

3.2. The role of higher education institutions in building entrepreneurial competencies 

Answering the question “what should be done to ensure that the entrepreneurial competencies of a 
modern person are built on a systemic, scientific basis and oriented to the needs of the modern stage of 
development?” it is necessary to highlight the role of universities in this process, as well as to identify 
those transformations, the implementation of which will lead to more efficient use of cognitive resources.   

According to the Global Entrepreneurship Monitor, many people (especially young ones) prefer not 
to receive a university-level systematized education, but to acquire the skills necessary to start their own 
business and become a successful entrepreneur.  

For developing professional competencies, including entrepreneurial, a person needs a wide body 
of knowledge, not only scientific, but also socially determined (that is, including of common life). According 
to the concept of H. Gardner intelligences are multiple. A person has several key competencies - 
intelligences that exist in different proportions for different people [K. Albrecht, 2011]:   

1. Abstract intelligence: symbolic thinking, abilities in the field of mathematics and formal logic. 
2. Social intelligence: understanding social context and appropriate communication with people. 
3. Practical intelligence: common sense. 
4. Emotional intelligence: self-awareness and self-management. 
5. Aesthetic intelligence: a sense of form, ability in design, music, art and literature. 
6. Kinesthetic Intelligence: whole-body skills   
Thus, while developing entrepreneurial competencies, it is necessary to move from convergent 

thinking (narrowing the range of possibilities and finding one correct answer) to divergent one (forming 
complementary mental abilities associated with creative thinking, innovation, imagination and ingenuity).   

The implementation of the Life-long Learning paradigm is possible only on the basis of a scientific 
university platform. It is universities that not only form basic professional competencies, but also ensure 
their development and transformation into entrepreneurial abilities. This becomes possible through the 
implementation of business education programs.  

Specific features of implementing the Life-long Learning paradigm through the business education 
system are presented in Figure 5.  
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Figure 5. Basic principles and problems of developing business education system 

 

Source: compiled by the authors 

The fundamental principles of the business education system are the principles of andragogy, not 
pedagogy. An adult in the learning process plays a leading role. Adults, especially possessing a certain 
level of basic professional competencies, set specific goals for themselves, striving for independence, 
self-realization, and self-government. The fundamental principles of business education can be 
formulated by well-known Latin dicta: Natura incipit, ars dirigit, usus perficit (nature begins, art directs, 
experience improves); Docendo discimus (Men learn while they teach), Non scholae, sedvitae discimus 
(We do not learn for school, but for life). This is exactly what makes it possible to use cognitive resources 
in the most efficient way, to transform them into entrepreneurial competencies.  

Conclusion 

Addressing the formation of entrepreneurial competencies necessary for modern economic 
conditions, we should as well carry out qualitative relevant transformation of the learning process.  The 
transition from convergent thinking to divergent one, the expansion of the principles and objectives of the 
business education development will allow adding entrepreneurial competencies to the basic 
competences needed in the economy at the systemic level through the implementation of the “lifelong 
education” paradigm.  Business education,« enterprise education», meaning “process of equipping 
students (or graduates) with an enhanced capacity to generate ideas and the skills to make them happen”, 
should be transformed into «entrepreneurship education», which means “equips students with the 
additional knowledge, attributes and capabilities required to apply these abilities in the context of setting 
up a new venture or business”. 
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EUROPEAN REGIONS – DESIGN OF A COMPOSITE INDEX 

 

Karel Macků, Vít Pászto 

Department of Geoinformatics, Palacký Business Olomouc 
karel.macku@upol.cz, vit.paszto@gmail.com 

Abstract: 

The economic aspect is an essential part of perceiving the issue of quality of life and standard of living. 
Analysis of these aspects is part of many studies focusing on regional development and living standards. 
This article aims to propose a method for the evaluation of the economic development using available 
statistical data. The subject of the assessment is the European regions at the NUTS 2 administrative level. 
Five economic indicators are selected for the analysis, and their aggregation with the use of principal 
component analysis is examined. The resulting components are evaluated separately, followed by an 
experiment combining them into the one index. This result is supplemented with a classification describing 
the uncertainty of the detected values. The outputs are evaluated and visualised with emphasis on the 
geographical aspect. Finally, all the study steps and identified problems are critically discussed. This 
exemplary application of multidimensional statistics has proven to be a useful objective tool for designing 
a composite index, but the results need to be viewed critically, and subtler results correctly interpreted 
before further processing. 

Key words: 

Spationomy, multidimensional statistics, spatial analysis, quality of life 

JEL: C38, O1, I3 

1. Introduction 

One of the frequently discussed topics in connection with the development of society and the standard 
of living is the quality of life. The quality of life is a very complex topic, which can be approached from 
many points of view – medicine, psychology, economics or environmentalism. This presence of many 
attitudes caused the absence of a clear consensus on the definition of quality of life in long-term 
perspective (Andrews, 1986). Since the 1980s, this topic has been a great deal of attention for scientists, 
but also from non-academic institutions, such as government agencies or international institutions. The 
analysis of the quality of life is a subject of great importance in the design, application and evaluation of 
social and economic policies (Pena & Somarriba, 2008). Also, the European Union has devoted more 
attention to this topic since 2007, when the "Beyond the GDP – Measuring progress in changing world" 
initiative was launched. Its main idea is to shift the issue of quality of life beyond the single economic 
indicator – the Gross Domestic Product (Stiglitz, Sen, & Fitoussi, 2009). GDP has been considered as an 
appropriate and the only instrument for measuring the level of human society and well-being for a long 
time; the topic of quality of life has therefore been closely associated with only economic indicators. This 
approach has already been overcome, and many authors agree that the quality of life is necessary to be 
perceived as a complex that describes our life from many points of view. For different conceptual 
definitions of quality of life, see work of Liu (1976), Meeberg (1993) or Cummins (1997).  

Although the quality of life is currently understood as a subject that needs to be evaluated in 
a comprehensive way (not only as an economic issue), there is no doubt that the economic indicators 
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reflects on the overall living standard, and hence the quality of life. The economic indicators are part of 
almost all composite quality of life indexes or rating methodologies. The economic strength of the region 
influences the financial possibilities of every person living in the location, and then it can be transformed 
into elements that make the person satisfied – whether it is housing, personal property, the ability to travel 
or to pursue its interests. These ideas are formed in Sen’s concept of commodities and capabilities (Sen, 
1985). These possibilities of individual gains are likely to depend on the overall economic situation in the 
region where the person lives. It can be expected that if the region is economically strong, there will be 
an attractive and well-valued employment opportunities that will ensure the economic satisfaction of the 
individual and thereby increase his overall quality of life. In the case of a satisfied employee, there is 
a chance that he/she does his job well and thus contributes to the economic development of his/her region 
in the cycle. Simple relations between the satisfaction of the population and the basic economic indicators 
have already been examined within the author's research on quality of life (Macku, 2018). The next 
challenge is the elaboration of a detailed analysis of the economic aspects of quality of life. 

Regarding the research of complex themes, whether economic, social or other, the use of aggregated 
numerical indicators – indexes has been well-established. Generally, an index is a dimensionless 
measure that can contain complex information consisting of a number of input indicators. For this reason, 
it is appropriate to use index(es) for a comprehensive assessment of economic indicators. There are 
already indexes measuring the economic situation or development. The Index of Economic Well-being 
was designed in 1985 as a tool competing with GDP for economic development assessment. The index 
consists of 4 dimensions: Effective per capita consumption flows, Net societal accumulation of stocks of 
productive resources, Income distribution and Economic security. These dimensions include in total of 14 
indicators, such as income inequality, risk of unemployment or government spending per capita (Osberg, 
1985). The final index is obtained as a weighted sum of indicators. Its main drawback is the lack of 
standardised data for use outside the original area of interest (the index was designed for evaluation of 
the economic situation in Canada). Economic aspects play a role in a number of other indicators - the 
most well-known Human Development Index uses gross national income as one third of its composition 
(Salin, Nevin, & Lever, 2018), Regional Human Development Index (Hardeman & Dijkstra, 2014) takes 
into account net adjusted household income and employment rate; OECD Regional Wellbeing Initiative 
uses household disposable income per capita, employment and unemployment rates (OECD, 2016) and 
finally in the European initiative on quality of life, the dimension of Material and Living Condition is the first 
issue (EuroStat, 2015). 

The main issue of these particular indexes may be their applicability only to certain territories, where 
the necessary data is available. When applying to different area in another part of the world or at a more 
detailed level than a national level, such data may no longer be available. Then the idea of creation of 
own index from freely available objective statistical indicators is encouraged. Based on the above 
considerations, this article aims to propose an alternative process for the evaluation of the economic 
aspects of quality of life. The main objectives of this article are therefore: 

- to collect a dataset of simple economic indicators 

- to aggregate indicators into a composite index of economic development 

- to evaluate the regional dissimilarities from the geographical point of view 

2. Methods 

2.1. Data 

The data affects the success and result of the research and the availability of different dataset 
influences selection of indicators. In this paper, the intention is to analyze the economic development of 
the region on the basis of freely available objective statistical data. The required data should have as 
much spatial (i.e. administrative) detail as possible in order to be also used for a spatial evaluation of 
results. The geographical extent of this study is driven by the unit of analysis based on European NUTS 
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2 or NUTS 3 classficiation. Finally, due to the (un)availability of data, NUTS 2 was chosen. Based on the 
theoretical review of existing approaches and indexes in combination with the availability of statistical 
indicators in public databases, 5 indicators were selected for economic analysis: GDP per captia (at 
current prices in PPS), Net disposable household income (at current prices in PPS per capita), long-term 
emploeyment rate as a percentage of economically active population, 5-year average of growth rate of 
gross value added (average calcualted from precentage changes in previous years) and economic 
dependency index (calculated as a ratio of population in age 0-14 and population over 65 year to number 
of economically active population). 

There are two available main resources of pan-European statistical data: the Eurostat database and 
the OECD Regional Database. None of these is fully sufficient since the OECD database covers only 
OECD member countries, Eurostat Database provides data primarily for EU member countries plus some 
of the non-EU countries. Some of the indicators are not up-to-date. Although this paper is made at the 
beginning of 2019, the latest record for some indicators is from 2015. For this reason, the complete dataset 
is referenced to the year 2015. By combining the OECD and Eurostat data, most of the European regions 
are covered at the level of NUTS 2 units. The data is lacking for most of the Balkan countries, thus 
Montenegro, Macedonia, Albania, Serbia, Bosnia and Herzegovina, Kosovo have been dropped from the 
analysis. In Iceland and Switzerland, data about income in 2015 were not available; therefore, values from 
2013 were used. In Croatia and Norway, detailed regional data about growth rate is missing, and it was 
thus replaced with the national average. 

2.2. Composite index design 

For the design of the composite index of economic development, the principal component analysis 
(PCA) was used. It offers a way to build a synthetic index using objective and multidimensional statistics. 
The use of PCA as a data aggregation tool describes e.g. Li & Weng (2007), Lo & Faber (1997) and Ram 
(1982). Principal component analysis is one of the basic methods of multidimensional data processing for 
the extraction of variables (Jolliffe, 2002). It can reduce the dimension of the processed dataset and reveal 
new, hidden properties depending on input data (the so-called component), without losing more 
information from the input data. It works with the assumption that input data is somehow related and 
correlated, which also means a certain redundancy in the data. This is removed by the PCA, creating 
new, uncorrelated variables (components). With this feature, PCA can be an appropriate tool for 
aggregating multidimensional data into a one-dimensional index. The new component represents the 
newly constructed synthetic dimension, which does not arise from the decision of the author but results 
from mathematical procedures defined from the original data. The components are dimensionless, and 
their interpretation is possible at the level of the higher value = better score in the given dimension. 

Each component can be interpreted as a new, independent index. If components describe the same 
topic, but each focuses on its sub-section, its values can be processed by a simple arithmetic addition. 
The result is a composite index, which is based on a simple equation: 

𝐼𝐸𝐷 = ∑𝐹𝑖𝑊𝑖

𝑛

1

 

IED – value of new composite index of economic development 
Fi – component score 
Wi – component weight 
n – number of components 
i – component order 
 

In many cases of our study, there was a situation in which the value of the first component for 
a certain area/region (let’s call it region A) was high and the value of the second was low – then the 
resulting sum was an average. At the same time, average values of IDE value were calculated in different 
region (region B) but having both inputs around the average value. Therefore, it is clear that such region 
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A and B are not entirely comparable. For this reason, a simple classification was designed, considering 
1) the value of the calculated index, and 2) the variance of the input values of the two components. It was 
possible to identify regions whose index value is significantly influenced by the extensive difference 
between the individual components. The classification is summarised in the table below. For the low/high 
category determination, the value of the index of economic development and the value of difference 
between components in every region was compared with the median. The median value of index of 
economic development was 0.44, median of components difference was 0.28, the both scales were 
standardised to 0-1 interval. 

Table 1 Region types based on differences between components 

Type Index value Difference in components Description 

HH high high developed with uncertainty 
HL high low developed regions 
LH low high weak with uncertainty 
LL low low weak regions 

2.3. Spatial analysis & visualization 

Almost every phenomenon occurs in relation to geographical space. This fact is sometimes 
neglected, and the results of various analyses are often presented only in the form of tables and charts. 
By adding a spatial view of the subject, the analysis is enriched with a geographic aspect. Through the 
use of geospatial technologies, the result will be not only in the declaration "how" is the quality of life, but 
also "where" these values are. Spatial analysis can explore hidden patterns in the behaviour of the 
phenomenon and its spatial differentiation, identify spatial clusters of problematic areas or vice versa 
prosperous regions, or perform aggregation to higher administrative units. The great strength also lies in 
visualisation tools (e.g. epidemiological data visualisation (Marek, 2013)), which allow to display 
information much faster and more efficiently than, for example, using tables or word assessment. For that 
reason, the created index was related to the NUTS 2 units and visualised to support the final interpretation. 

In the last step, a spatial clustering (Hot Spot analysis) was evaluated in the area of interest. This 
analysis is an example of spatial statistics - a set of exploratory techniques for describing and modelling 
spatial distributions, patterns, processes and relationships (Bennett, Vale, & D’Acosta, 2017). Hot Spot 
analysis allows to spatially define (significant) areas with similar values (hot spots or cold spots), not 
according to the author's expert estimate, but on the basis of a statistical test evaluating spatial 
autocorrelation of the observed phenomenon. 

3. Results 

The composite index of economic development of the region was compiled by the PCA. Five input 
attributes were reduced to two components (the Kaiser criterion (Kaiser, 1961) determines that only those 
components whose eigenvalue is larger than 1 are considered for further work). These two components 
together explained 73% of the original data variance.  
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Figure 1 Visualisation of the first (a) and the second component (b) 

 
The nature of the components can be described as follows: GDP per captia, net disposable household 

income, long-term emploeyment rate, 5-year average of growth rate of gross value added contributes 
positively to the first component, the index of economic dependency has a negative influence on this 
component (which is logically correct since the higher values of the index mean greater economic and 
social burden). The first component generally describes the economic development on the basis of input 
indicators and could itself serve as an index of economic development. If the Kaiser criterion is taken into 
account, the second component should also be included in the analysis. Here, the average rate of growth 
contributes positively along with the employment rate; on the other hand, GDP and income have a 
negative loading. The component, therefore, describes regions that are rapidly developing (average 
growth rate), but they are worse in other economic indicators. Regions that are “strong” regarding GDP 
and income, even with average values of employment and development rates, will have the worst score 
here. This results in the question whether it is appropriate to evaluate the components separately or to 
aggregate the two components into a composite index. 

Separate components well describe the situation from two perspectives; the synthetic index brings a 
complex result, however harder to interpret – especially in case of shattered values due to the slightly 
contradictory nature of the components.  Each component explains a portion of the variance in the original 
data. This information can define its significance, which can be used as the weight for the final sum. The 
weights have been modified to make up 100%. The resulting index is thus obtained according to the 
equation in Chapter 2.2., with a weight of first component 0.72 and the weight of second component is 
0.28. 

The visualisation of individual components (Figure 1a, b) and composite index of economic 
development (Figure 2a) revealed spatial patterns of the phenomenon. The first component represents 
economically developed areas in line with the current overall perception of the situation in Europe: the 
high values are especially in central Europe – the southern part of Germany, part of Austria and 
Switzerland. Regions of Greece, Spain and southern Italy are on the opposite end of the ranking. On an 
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overall scale, the capital cities are generally distinguished, indicating that the capitals are always important 
economic centres. The visualisation of the second component brings greater contrasts. The border 
between the countries of the former Eastern Block and the rest of Europe is still well visible on this 
component.  

Figure 2 The composite index of economic development (a), result of Hot Spot analysis (b) 

 
 

Since the composite index of economic development is more affected by the first component, spatial 
visualisation is closer to the first component. There are three major economically strong regions, central 
Europe (south of Germany, Switzerland and Austria), western part of Scandinavia and the United 
Kingdom, with the strong influence of Inner London – West region, which is the business core of the whole 
United Kingdom. On the other hand, the worst-ranked areas are south-eastern Europe, Spain and 
southern Italy, regions that are known for economic problems, especially high unemployment. 

In the area of interest, we find several outliers – values that do not fit into the overall trend. Most 
visible are the Romanian regions Bucharest and Vest, and the Irish Southern and Eastern, which rank in 
the top ten in the total index score. In the case of Ireland, this result can be explained by very high GDP 
and average growth. Bucharest is the capital region, and it is understandable that the overall score is out 
of the low average around, the Vest region is strongly influenced by high-value economic growth. In the 
overall index, surprisingly good are the regions of northeastern Europe, as well as in Romania, the result 
is influenced by the second component. Hot Spot analysis (Figure 2b) has revealed several significant 
areas with high and low performance in the economic development index. These locations correspond to 
the verbal description as mentioned above. The advantage of the hot spot analysis lies in its ability to 
estimate the significance of the index value in the region in a geographical context (a defined surrounding 
area). Therefore, as a hot spot, only the places where high values are concentrated are delimited, rather 
than those where the high value occur at random (for example, high ranked regions in Poland alternating 
with average and low ranking) 
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The typology described in Table 1 (Chapter 2.2) divided the European regions into four groups (Figure 3), 
which can be considered as a confidence indicator of the calculated index. Regions labelled as high-low 
(developed regions) are high in both components and are most likely to be economically strong areas. 
Similarly, low-low (weak regions) is at the opposite end of the ranking, weak in both components. Regions 
classified as low-high (weak with uncertainty) or high-high (developed with uncertainty) need more 
attention, as there is a more significant difference between input components. Whole eastern Europe was 
classified into these types. For this reason, it is more appropriate to investigate these areas at a separate 
level of individual components and not only to follow the overall index.  

Figure 3 Classification of European regions based on difference between components 

 

4. Discussion and conclusion 

The analysis of the quality of life has great importance due to their implications in the political, 
economic and social matter. An example of the evaluation of individual aspects of quality of life is 
introduced in this paper, which deals with the regional analysis of economic indicators. The analysis has 
encountered some issues. 
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The entire authors’ research notes the lack of sufficient regional data. It is the advantage to have 
central databases (Eurostat, OECD) where statistics are freely available. Unfortunately, at the regional 
level, there are often missing values, and the up-to-dateness of data is unsatisfactory. When looking for 
alternative sources to substitute missing data, there is a problem of conceptual compatibility. In various 
sources, data is, for example, in other units, or the topic which data represents is differently defined. 
Unfortunately, at the regional level, there are often missing values, and the up-to-dateness of data is 
unsatisfactory. Caused by this data issues, at a deeper administrative level (NUTS 3) is not such an 
analysis possible. This issue has also been discussed with Eurostat representative; the problem is 
primarily the inability to force individual member states to provide high-quality data to the central database. 

Economists may have objections to the selection of indicators. This was strongly influenced by the 
offer of available data. The intention was rather to present the possibilities of aggregating data into indexes 
than to process accurate econometric analysis. 

There are many simple methods of data aggregation, like a simple arithmetics of standardized data. 
Simple approaches don’t catch the data character regarding e.g. its variance. The PCA itself has proven 
to be an useful data aggregation method, especially for its objectivity that seeks the most significant 
variance in input data. Using one component to describe one topic is an ideal situation. One component 
is usually easy to explain and interpret. However, if this component does not cover a sufficient variance 
of data, it is also necessary to consider other components (second, third etc.). Based on the experience 
from this article, the author recommends that each component should be evaluated separately. In the 
case where one thematic phenomenon, i.e. economic development, is analysed by PCA, component 
arithmetics as a method for obtaining the aggregate index is questionable. Since all input indicators are 
thematically and numerically correlated, the PCA's essence is looking for a difference between the new 
components, which may also result in a certain contradiction affecting the results. For this reason, it seems 
to be more appropriate to use the first component as a composite index and add more components to the 
index if each one represents the thematically different but homogeneous phenomena (e.g. economic 
development and environmental conditions). 

Adding the spatial aspect to the analysis enables to see relationships and spatial patterns in the 
results. The Hot Spot analysis reveals the most significant areas with high/low values of the composite 
index. Spatial visualisation is always helpful in terms of the easy delivery of the information. In the case 
of region’s classification based on components differences, trends within the regions of particular 
countries are visible. For this benefit of easy perception, the author recommends using a spatial approach 
to data visualization, whenever working with any space-located information. 

For further research, several topics and questions arose. There are other methods of index 
construction and it would be needed to analyse, how results of different approaches differ. The author 
believes, that there would be significant differences between in statistical aggregation methods. 
Subsequently, it would be necessary to verify the results. Currently, author negotiates with Eurostat on 
the matter of obtaining microdata on Material and Living Conditions in European regions. With such 
a data, the topic of subjective satisfaction with financial situation and development can be used as 
a reference data for the index validation. 
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Abstract: 

The paper focuses on behavioral management and economics. Authors used the questionnaire to find 
out if the respondents are susceptible to basic anchoring effects. The main goal of the paper is to prove 
that people are anchored especially if they don’t know they are anchored. Authors set two hypotheses in 
the beginning and the results say that the first hypothesis was rejected and the second one was confirmed. 
The authors predicted that basic anchoring effects can occur, whereby uninformative numerical anchors 
influence a judgment even when people are not asked to compare this number to the target value. The 
possible mechanisms of basic anchoring and the relation between these mechanisms and other 
processes of judgment and correction are discussed. 
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Consumer´s behavior, anchoring effect, decision paralysis, influencing of judgment, nescience of the 
anchoring. 
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1. Introduction: Behavioural economics and management  

In recent years, behavioral economics has gained considerable traction in many fields of study and 
also in the political, management and economic discourse. 

The discipline of behavioral economics challenges much conventional economic thought – which 
works on the basis that, overall, humans make rational decisions – by focusing instead on the ‘irrational’ 
cognitive biases that affect our decision making. These seemingly inbuilt biases mean that certain kinds 
of economic decision-making are predictably irrational. (Egan, 2017). Behavioral economics incorporates 
ideas from psychology, sociology, and neuroscience to better predict how individuals make long‐term 
decisions. Often the ideas adopted include present or inattention bias, both potentially leading to 
suboptimal outcomes. (French and Oreopoulos, 2017). Principles of behavioral economics are 
implemented in researches in praxis, e.g. home dinner vegetable (Leak et al., 2017).  

We learn of all-too-common issues of self-control and overconfidence vis-a-vis money, and how 
these irrationalities influence financial markets where rational choices are supposed to reign. Thaler 
(Thaler, 2016) builds on Nobel-prizewinning psychologist Daniel Kahneman´s prospect theory, the idea 
that people make decisions on the basis of quick judgments rather than a thorough assessment of the 
probable outcome. (Contestabile, 2015) 

Some authors (Oliver, 2015) attempt to bring a degree of intellectual clarity to the potentially 
important contribution that behavioural economics can make to public policy.  
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Knowledge of behavioural economics is widely used in marketing, authors (Parsons, Maclaran, and 
Chatzidakis, 2018) successfully link marketing theory with practice, locating marketing ideas and 
applications within wider global, social and economic contexts. Tversky and Kahneman did experiments 
and found out that people do not act only by logic thinking. Their behavior and decisions are influenced 
intuitive reaction and mental state (Tversky and Kahneman, 2016). These authors together with Thaler 
contributed to an establishment of two new fields of study, experimental economics, and behavioural 
economics. Both of them are on the border of psychology and economics. There are many new 
hypotheses in the science of behavioural economics and at the same time, the behavioural economics 
evaluates, how the results of the decision are influenced by decision process and external influences. The 
current research in this field of study is focused on two areas. In the first one, the research identifies and 
segments deviations from the rational choice theory. We can call them systematic failures in individual 
behaviour based on various mistakes in the decision-making process. The second area then deals with 
this distortion in practice and in the market environment (Wright and Ginsburg, 2012). 

We use knowledge from above-mentioned fields for a small questionnaire to find out and verify an 
anchoring effect. The anchoring is called also focalism and means a form of cognitive bias for an individual 
to rely too heavily on an initial piece of information offered when making decisions.  

The reason why the authors deal with this issue, it means whether the respondent must not know 
that he is anchored, is based on the basic conditions of behavior economics. In general, two conditions 
of anchoring effect are listed in specialized publications. They are the demand of comparison the judgment 
with the anchor and the nescience of the solved problem. The third condition, it means the nescience of 
the anchor, is not mentioned in specialized publications. 

2. Methods: The goal and the hypotheses 

The goal of the paper is to verify that if the respondents know they are anchored, their anchoring 
(suggestibility) is lower. Authors set the following hypotheses: 

H1: If respondents do not know they are anchored, more than 50 % of them can be influenced more.  

H2: The arithmetic mean of the anchored values is at least about 10 % higher than the arithmetic mean 
of the unanchored values. 

2.1. Questionnaire 

Data for the research was obtained through an online anonymous questionnaire survey that was 
realized during January this year. The questionnaire was sent to all students of the Moravian Business 
College Olomouc, except for foreign students. The questionnaire was therefore sent to 221 students. The 
authors wanted to achieve a high rate of return, so the questionnaire was created to take only about two 
minutes to complete. 

As mentioned above, the authors predicted that basic anchoring effects can occur, whereby 
uninformative numerical anchors influence a judgment even when people are not asked to compare this 
number to the target value. Assuming that the respondent compares this number to the target value 
eventually, but does not know about it. In order to achieve this, that respondents will compare these two 
values themselves without knowing that they compare, the authors had to make some specific measures.  

The most important measure is that the questionnaire was divided into two parts. The first part is 
focused on the anchoring effect and the authors admit that the respondents are anchored. The authors 
set the average amount of gift price in the last ten years. This amount is purposely exaggerated. The 
second part of questionnaire contents questions to finding out information about respondents decisions. 
There is the decision paralysis in the title, but the last question relates to the anchoring effect again. 
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By this measure, the authors reached the fact that in the first half of the questionnaire the 
respondent knows that he is anchored, but in the other, he does not know about it. 

There are not multiple choices in two key questions to get real values and increase the potential for 
detecting the actual deviation, therefore the actual impact of anchoring. 

2.2. How does the anchoring effect work? 

By definition, the anchoring effect is a heuristic where initial exposure to a number serves as 
a reference point. This number then influences later judgments about value. Simply stated, once an 
anchor is set, other judgments are made in reference to the anchor. Once the anchor has been 
established, we evaluate whether it’s high or low and then we adjust our estimate to that amount. This 
mental process finishes early because we are not sure of the real amount. Therefore, our estimation is 
not usually far from the anchor. We have a huge tendency to use small pieces of information that we are 
offered to trigger decisions and estimates. The authors (Strack and Mussweiler, 1997) showed that the 
strength of the anchor effect depends on the applicability of activated information. Other authors (Furnham 
and Boo, 2011) review 40 years research on this very robust finding which occurs with many different 
judgments. 

Basic anchoring occurs if people pay sufficient attention to the anchor value. Knowledgeable people 
are less susceptible to basic anchoring effects. Anchoring appears to operate unintentionally and 
nonconsciously in that it is difficult to avoid. 

Anchoring effect has widespread influence, including on professionals who are well-educated on the 
related topic (like real estate agents evaluating the value of houses). 

3. Paper results 

As mentioned above, the questionnaire was sent to 221 students. The completed questionnaire 
sent back 116 students. Thus, the rate of return was approximately 52.5% 

3.1. The main results 

The most important results, which confirmed or refuted the established hypotheses, showed that if 
the respondent knows that the survey deal with the anchoring, he is less inclinable to anchoring than he 
does not know. The answer to this question could be found in comparison the questionnaire answers 
number five and ten. 

The fifth question asked respondents about the average price of their Christmas presents. The 
authors have used as the anchor a fanciful average price of Christmas presents purchased in the Czech 
Republic over the past ten years. But the authors told the respondents that this part of the questionnaire 
anchors them. Therefore, the authors expected that respondents' answers would not be very different 
from real values. The anchor was determined at 1500-1700 CZK. The average price the respondents 
filled out was about CZK 799. 

The tenth question asked respondents about the approximate average price of their next Christmas 
gifts. However, now the authors told respondents that the second part of the questionnaire survey doesn’t 
deal with the anchoring. The authors told the respondents, that this part of questionnaire deal with the 
decisional paralysis (It was a lie). In fact, respondents were unconsciously still anchored to the anchor 
given in question five. It could be expected that if the respondents were not influenced by the fifth-question 
anchor, they would answer in the tenth reply approximately the same value as they stated in this fifth 
answer. The average price the respondents reported in this tenth reply was about CZK 920. The difference 
between these values was about CZK 121. It can be said that each respondent stated his average price 
in the second part of the questionnaire about CZK 121 higher than in the first part of the questionnaire. 
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The results show that when the respondents responded in the second part of the questionnaire they were 
influenced by the anchor from the first part of the questionnaire because they did not know in the second 
part of the questionnaire that they were anchored. 

Inspection of Figure 1 reveals that the larger anchor of the respondents actually occurred in the 
second part of the questionnaire, as the authors predicted. Was there so much difference in the anchoring 
process of both parts of the questionnaire to confirm both hypotheses? 

The first hypothesis was: If respondents do not know they are anchored, more than 50 % of them 
can be influenced more. 

In the second part of the questionnaire, where the respondents did not know they were anchored, 
43 respondents were anchored more than in the first part of the questionnaire (of total 116), i.e. about 
37.1%. The first hypothesis was therefore rejected. 

The second hypothesis was: The arithmetic mean of the anchored values is at least about 10 % 
higher than the arithmetic mean of the unanchored values. 

As mentioned above, each respondent reported in the second part of the questionnaire his average 
price about CZK 121 more than in the first part of the questionnaire. The original average price reported 
by respondents was about CZK 799. The arithmetic mean of the anchored price is higher about 15.14% 
than the arithmetic mean of the unanchored price. The second hypothesis was confirmed. 

All the above results and contexts are shown in Figure 1 below. 

3.2. Other important results 

The results of the research also demonstrate that the anchoring effect is influenced by different 
human factors differently. The human characteristics such as gender, suggestibility (suggestibility by 
advertisement by buying a Christmas gift) and the decisiveness (average time of selection of the present) 
have a significant impact on the outcome of the anchoring process.  

The results showed that 33.8 % of women were in the second part of the questionnaire more 
anchored than in the first part of the questionnaire (24 women of total 71). For men, this percentage was 
higher, namely 42.2 % (19 men of total 45). The nescience of the anchoring had greater influence for men 
than for women 

64.7 % of respondents who admitted their suggestibility by advertisement were more anchored in 
the second part of the questionnaire than in the first part of the questionnaire. Respondents who are not 
affected by advertising were only 32.3 % more anchored in the second part of the questionnaire than in 
the first part of the questionnaire, see Table 1. 

Table1: Interesting findings of the survey 

Examined characteristic Values 

Anchored Unanchored 

The influence of gender to 
anchoring 

33,8 % of 
women 

42,2 % of men 66,2 % of 
women 

57,8 % of men  

The influence of affected by 
advertisement to anchoring 

64,7 % of 
affected 

32,3 % of 
unaffected 

35,3 % of 
affected 

67,7 % of 
unaffected 
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 Figure 1: Comparison of response rates  

 
 

On the other hand, other surveyed factors and parameters haven’t an irrelevant influence on the 
outcome of the anchoring process. Some interesting findings of the survey are shown in Table 2 below. 

Table2: Other interesting findings of the survey 

Examined characteristic Values 

Gender 61 % of women 39 % of men 

Suggestibility by advertisement for buying the Christmas gift 15 % of yes 85 % of no 

Cash as a gift 21 % of yes 79 % of no 

Shopping type 59 % of store 41 % of e-shop 
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As is apparent from Figure 1, a modus of a random variable is 500 for the first part of the 
questionnaire (Christmas in 2018) and 1000 for the second part of the questionnaire (Christmas in 2019). 
The modus of the answers of both parts of the questionnaire is 1000. 

4. Discussion 

The main goal of the paper was to prove that respondents are anchored especially if they don’t know 
they are anchored. The authors predicted that basic anchoring effects can occur, whereby uninformative 
numerical anchors influence a judgment even when people are not asked to compare this number to the 
target value. Authors set two hypotheses in the beginning and the results say that the first hypothesis was 
rejected and the second one was confirmed.  

The results of the research provide further support for the anticipation that if respondents don’t know 
they are anchored they are more anchored. However, the fact that the first hypothesis was rejected and 
the second hypothesis was confirmed shows that the condition of the nescience of the anchoring is not 
as important as the authors predicted.  

As mentioned above, anchoring effect has widespread influence and the fact that respondents don’t 
know they are anchored has for this effect some impact. 

It is necessary to emphasize again that all the above results don’t concern pure the degree of 
anchoring, but the influence of the nescience of the anchoring to the anchoring process. 

Authors believe that this simple research will help initiate further research in this interesting field of 
behavior economics by using more specific questionnaire. Students, as the survey respondents, were 
elected because they are considered to be less influential population groups. In other surveys will be 
elected another group of respondents, ie the other categories of consumers. 
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Abstract: 

Competitiveness in industry is a multifaceted economic category. In terms of management it should 
be considered in strategic and tactical aspects. In the strategic aspect, competitiveness in industry is the 
ability of an economic entity of sustainable development in the market in the future. In the tactical aspect, 
competitiveness is determined by economic entity's position compared with its competitors under the 
current conditions of market. Thus, the main tasks of management of competitiveness in industry are: 
managing of sustainability of economic entities at the strategic level, and managing the existing position 
of economic entities at the tactical level. In both cases, use of various tools and methods as well as the 
distinctions in competitiveness factors and management conditions is assumed. 

In addition, competitiveness in industry can be considered by the levels of its occurrence: the 
competitiveness of products, enterprises, economic systems, industries, complexes, integrated 
structures, regions, clusters and countries. There is a close relationship and interdependence between all 
these levels: for one part, country, regional and industry competitiveness ultimately depends on the ability 
of specific enterprises to produce competitive products, and for the other part, the competitiveness of an 
enterprise depends on the state of the industry, national and global economies and markets, which is 
most pronounced in strategically important segments of the economy, in particular, in industry. 

The imposition of features of competitiveness management at a specific level sets a set of vectors 
of impact on competitiveness and determines the variability of management decisions. 
 
Objective: to systematize the tools and methods of managing competitiveness in industry by levels of its 
management in strategic and tactical aspects. 
 
Methods: analysis and synthesis, economic and statistical methods and models. 
 
Results: systematization of factors influencing competitiveness in strategic and tactical aspects, the 
choice of methods and tools by levels of competitiveness management. 
 
Discussion: Competitiveness at both the strategic and tactical levels is determined by competitive 
advantages, in the first case, they are designed advantages, in the second one they are existing 
advantages. As directions of further research, we consider finding ways of formation new competitive 
advantages by stepping up research and development aimed at modernization of the factors that 
determine competitive advantages. 
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1. Introduction 

The competitiveness of the Russian economy is not high enough - 43rd in the Global 
Competitiveness Index (GCI) in 2018 (Klaus Schwab, The Global Competitiveness Report 2017–2018, 
2018). In 2017-2018 Russia is on the 11th position in the ranking of developed economies of the world, 
leaving the top ten. Each country has its own economic policy, in which there are inherently both strengths 
and weaknesses. If the state is rich in minerals, then most often the economy is built on the export of 
resources that weakens the production component. This is typical for Russia. However, industry is the 
basis of the economy. Therefore, the low competitiveness of the country is a result of the deficiency of 
competitiveness in industry. The relevance of the study is to identify methods and tools for management 
of competitiveness in industry. 

Competitiveness in industry is a multifaceted economic category. In terms of management it should 
be considered in strategic and tactical aspects. In the strategic aspect, competitiveness in industry is the 
ability of an economic entity of sustainable development in the market in future. In the tactical aspect, 
competitiveness is determined by economic entity's position compared with its competitors in the current 
market situation. Thus, the main tasks of management of competitiveness in industry are: managing of 
the sustainability of economic entities at the strategic level, and managing of the existing position of 
economic entities at the tactical level. In both cases, use of various tools and methods as well as the 
distinctions in competitiveness factors and management conditions is assumed. 

In addition, competitiveness in industry can be considered by the levels of its occurrence: the 
competitiveness of products, enterprises, economic systems, industries, complexes, integrated 
structures, regions, clusters and countries. There is a close relationship and interdependence between all 
these levels: for one part, country, regional and industry competitiveness ultimately depends on the ability 
of specific enterprises to produce competitive products, and for the other part, the competitiveness of an 
enterprise depends on the state of the industry, national and global economies and markets, which is 
most pronounced in strategically important segments of the economy, in particular, in industry. 

The imposition of features of competitiveness management at a specific level sets a set of vectors 
of impact on competitiveness and determines the variability of management decisions. 

To determine the methods and tools for making management decisions in a complex process of 
managing competitiveness, we believe it is advisable to use a large range of methodological theories and 
approaches: the theory of competition and competitiveness; strategic management theory and 
development theory; general methodological approaches to management. 

As a result, the concept of management of competitiveness was obtained; the factors determining 
competitiveness in strategic and tactical aspects were systematized. 

Competitiveness at both the strategic and tactical levels is determined by competitive advantages, 
in the first case they are designed advantages, in the second one they are existing advantages. As 
directions of further research, we consider finding ways to formation new competitive advantages by 
stepping up research and development aimed at modernization of the factors that determine competitive 
advantages. 

Studies have been performed with reference to the shipbuilding industry of Russia. The choice of the 
industry is due to its strategic importance for the country's economy, the experience of Russian 
shipbuilding enterprises to bring competitive products to the world market, and prospects for the 
development of the industry in the context of active development of the Arctic (the Northern Sea Route). 
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2. Methodological approaches to the management of competitiveness in industry 

We believe it advisable to use a wide range of methodological theories and approaches to determine 
methods and tools for making management decisions in a complex process of management of 
competitiveness. We used the theory of competition and competitiveness of E.N. Vetrova (Vetrova, 2012), 
M. Best (Best, 2002), Y.V. Taranukha (Taranukha, 2015) etc. for clarification of the main categories of 
competitiveness. 
We used the strategic management theory and the development theory of I. Ansoff, R. M. Grant, M. Yu. 
Porter, A. J. Strickland, A. A. Thompson, G. P. Hamel, etc. to build a hierarchy of goals and tasks at 
various levels of management (Vetrova, 2012). We used general methodological approaches: resource 
approach, system approach and process approach, to build a concept of management of competitiveness. 
The systematization of the used theories and methodological approaches is presented in fig. 1. 

Figure 1. The concept of the study of competitiveness as an economic category and a control object  

 

3. Paper results 

3.1. Structuring of the competitiveness 

The author's structuring of the competitiveness for an industrial enterprise is based on the level 
approach and the revealed hierarchical nature of competitiveness both by objects and by entities of its 
assessment and by levels of management (fig. 1): 
1) by objects of competitiveness: nano - level, product, business process, micro-, meso- and macro- 
and global levels; 
2) by entities of competitiveness: consumer, manufacturer, supplier, investor and state; 
3) by levels of management: tactical and strategic competitiveness. 

 
Tactical competitiveness of the object is determined by its position compared with its competitors 

under the current market conditions. 
Strategic competitiveness is determined of the sustainable development of an economic system and 

the ability to remain on the market in changing factors of external and internal environment. 
Competitive advantage and competitiveness are closely interrelated and complementary concepts, 

the essential features of which are that competitive advantages are a factor condition of competition, while 
competitiveness is the level of success achieved in competitive struggle, provided with competitive 
advantages 
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In turn to strategic success and the strength of a competitive position depend on having a stable 
competitive advantage the duration of which is determined by the object's ability: to maintain and protect 
its competitive advantages, to win in competition and faster and more efficiently to generate new 
competitive advantages than competitors. At the same time, the later becomes great important in the 
conditions of market saturation and a significant excess of demand over supply. Solution of the problem 
of formation of sustainable competitive advantages is complicated by the level-base nature of the 
competitiveness of the SC (by object, entities and level of management), the complex nature of the 
advantages themselves and the features of global competition. 

Competitiveness is a set of competitive advantages, strategic competitiveness is a set of comparative 
and competitive advantages. Parameters of comparative and competitive advantages formulated by the 
author based on the refinement of results of research by Yu.V. Taranuhi (Taranukha, 2015) in terms of 
competitive advantages are presented in Table 1. 

Table 1 Parameters of comparative and competitive advantages 

Parameters Comparative advantages Competitive advantages 

Sources 
Parameters of resources and competencies, 
product, business processes, economic 
state’s policy 

Parameters of companies, business 
systems, demand and market 

Functions 
Ability to provide advantage for a long time 
due to available resources 

Ability to provide advantage at the 
expense of efficiency of using 
resources 

Properties 

Are the basis of competitive advantages Effectiveness (realized benefits) 

Relativity Relativity 

Connection to industry and region Connection to conditions and factors 

Strategic character Tactical character 

Ability to transfer into competitive advantage Degree of sustainability. 

Types of 
advantages 

Low cost (due to access to factors of 
production and / or technologies) 

Easily imitated 

Differentiation Hardly imitated 

Life cycle 
stages 

Research and development, formation, 
transition to competitive advantage / 
disappearance 

Formation, operation, disappearance 

Duration Long-term nature Short-term nature 

 
The life cycle is one of the main parameters of comparative and competitive advantages, because 

their implementation and sustainability depend on the nature of the life cycle’s passing and its duration. 
The sustainability of competitive advantages is the ability of the advantages to ensure the strategic 
competitiveness of the economic system under various environmental influences. 

3.2. Features of competitiveness in shipbuilding 

According to the authoritative business publication The Guardian, 3158 vessels with a total 
deadweight of 196.9 million tons were ordered worldwide in 2017 (Sulaimon Salau, 2018). This is an 
extremely low result. For comparison, the Russian United Shipbuilding Corporation (USC) cited data in 
its annual report for 2015 that at the end of 2015 the total number of orders for civilian ships in the world 
was 4,745 units. Their total deadweight was equal to 303.1 million tons (World shipbuilding market review, 
2015). 
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In recent years there has been a tendency to reduce the shipbuilding market not only in physical, but 
also in value indicators. At the end of 2016, the total export volume of shipbuilding products in the world 
amounted to $ 121.7 billion, which is 10% lower than in 2015 (The International Trade Statistics Yearbook, 
2017). 

Besides other sources speak about the downward the global shipbuilding market trend. In particular, 
AgS Monitoring Shipbuilding experts presented the dynamics of new orders for vessels with a deadweight 
of more than 20 thousand tons at the international conference on the shipbuilding market in Rotterdam 
October 21 - November 1, 2017 (Challenges and Developments in Global Shipbuilding Industry – brief 
overview of the current situation. AgS Monitoring Shipbuilding). The number of orders for ships of the 
group under review has been steadily falling during 2014–2016. Nevertheless, according to AgS 
Monitoring, the total volume of new orders for vessels with a deadweight of more than 20 thousand tons 
increased by mid-August 2017 compared to the end of 2016. However, the result was so low that German 
analysts were not in a hurry to talk about the emerging recovery of the market. On the contrary, they 
indicated that the concentration had greatly increased in the market compared to 2007. Compared to 
2007, the number of active shipyards decreased by 59% in 2017. In our opinion, this is an indicator 
confirming the continuing weakness of the market. 

Current structure of the world fleet corresponds to the configuration of global shipping, where are 
dominated by the transportation of oil, iron ore, coal, grain and containers. Accordingly, the need for 
maritime transport of goods is one of the most important factors directly affecting the state of the industry 
and the shipbuilding market. 

If we follow the further dynamics of maritime transport in comparison with the dynamics of the total 
tonnage of the global fleet, having taken 2010 as the base, we will see that the fleet tonnage growth rates 
significantly exceed the increase maritime transport (Fig. 2) 

Figure 2: Comparison of the growth of world fleet (% based on thousands of tons of deadweight) with the growth of 
international maritime transport (% based on million shipped tons) 

 
 

Thus, it is concluded that the volume of work per unit of the fleet has decreased, and hence the need 
for additional vessels has decreased. In addition, there is a tendency to increase the average tonnage of 
ships under construction, which reduces the demand for the construction of new ships. 

The main production is concentrated in Asia. Today, there are three countries that are the undisputed 
industry leaders: China, Japan and South Korea. The closest "pursuer" of the top three - the Philippines 
- is more than 10 times behind in terms of production. According to experts, the main competitive 
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advantage of Asian manufacturers are low prices maintained by ensuring of high continuous production 
flows and economies of scale (World shipbuilding market review, 2016).  

In general, if the volumes of shipments of new vessels in gross register tons are taken as the basis 
for the assessment, the total share of the three leading countries listed above was about 92% by the end 
of 2016. Among other countries Romania, Vietnam, Italy, Germany, the USA differ in more or less 
significant delivery of ship. Norway and Finland have a considerable share in selected segments of the 
market (Ships built by country of building, annual, 2018). 

The high concentration of production facilities and the centralization of management, and 
substantially directivity on the production of military equipment are specific of the Russian shipbuilding 
industry. 

As for the current production statistics, starting in 2014, the number of ships released per year has 
been reducing in Russia. At the same time, the decline in production volumes in the civil shipbuilding 
segment was higher than in the segment of war vessels, which reflects the existing priorities of state 
interest and state support. 

The most urgent tasks facing the Russian shipbuilding industry today are import substitution and 
expanding the range of products. For this purpose, the ambitious project for the construction of the 
shipbuilding complex "Star" in the Far East is being implemented. Successful completion of this project 
should significantly expand the capabilities of the entire domestic shipbuilding complex. 

In general, the industry now is practically under the direct control of the state, which is both its main 
customer and investor. Russian shipbuilding currently is characterized by an increasing tendency towards 
concentration of management and production. At the same time, the goal of consolidating the industry 
was initially chosen by the state and spelled out in the Shipbuilding Industry Development Strategy for the 
period until 2020 and for the future, adopted by the government in 2007. 

It must be said that the chosen course for concentration has been steadily implemented throughout 
the past ten years. At the same time, the possibility of direct management of the industry has an obvious 
priority for the state over the possible positive effect of competition in another case. In general, this reflects 
the fact that the main task for the industry is to satisfy the military needs of the state. It is obvious that the 
government did not see and does not see any other mechanisms for achieving its goals developed for the 
national defense system, except for direct management of the entire production complex. 

In addition to the previously mentioned state defense order, projects related to the construction of 
ships for ice navigation are priority areas of Russian shipbuilding, which is associated with extensive plans 
for the development of the Northern Sea Route, as well as with the production of special equipment for 
the development of oil and gas on the Arctic shelf. 

The existing potential of the domestic market for the development of shipbuilding in Russia is the 
rationale for the need to manage the competitiveness of the industry in question. Russia has almost 40 
thousand kilometers of coastline and 100 thousand kilometers of inland waterways. A significant share of 
the country's foreign trade is served by sea transport, and up to 25% of the world's hydrocarbon reserves 
are located on the Russian sea-shelf, including and in the Arctic. It can be concluded that the shipbuilding 
industry largely determines and will always determine the security of Russia in all fields of maritime 
activities, including defense, transport, food, energy and technology. 

We have formulated some methodological provisions, the use of which will determine the approaches 
to managing the competitiveness of products of national shipbuilding enterprises and will contribute to the 
realization of the shipbuilding potential in the Arctic. 

The competitiveness of a shipbuilding complex (SC) is an economic category and a control object 
characterizing the current (tactical) and potential (strategic) ability of an economic system under the 
influence of environmental factors to ensure: success in competition on existing and prospective 
segments of the market; achievements of goals: political - ensure the defense and development of the 
military-technical cooperation (MTC) at the macro and global levels, economic - increase of enterprise 
efficiency at micro-, meso- and macro- levels. 
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Figure 3: Competitiveness of the shipbuilding complex 

 

 
A lot of external and internal factors affect the competitiveness of the SC. Assessment of the 

competitiveness of the SC, depending on the level of decision: at the operational and tactical and strategic 
levels, is proposed. At the operational level, they are standard methods for assessing actual 
competitiveness, at the tactical level it is an analysis of the main economic and financial indicators, and 
at the strategic level it is an assessment of investment attractiveness. Assessment of competitiveness at 
various levels will allow identifying the factors, the impact of which will lead to an increase of the 
competitiveness of shipbuilding in Russia. 

4. Discussion 

There are three main trends in the global shipbuilding market: an increase in the size of vessels, 
specialization with a focus on green technologies, implying a systematic reduction of the environmental 
impact of the creation and operation of equipment. The main competitive advantage of the Asian 
manufacturers, of the leaders’ shipbuilding market, is low prices, which are maintained by ensuring high 
continuous production flows and economies of scale. The features of the shipbuilding industry in Russia, 
which showed insufficient use of its potential, were investigated. A study was made of the state, problems 
and prospects of development of shipbuilding enterprises in Russia in connection with participation in 
projects for the development of the Arctic. 

Methodological approaches to managing the competitiveness of SC have been developed, the 
content and place of strategic and tactical competitiveness in the overall competitiveness have been 
determined; the features of the formation of strategic competitiveness on the basis of the conceptual 
model of the life cycle of advantages have been defined. 

Organizational and technological factors underlie methodical approaches to increasing competitive 
advantages. Organizational factors include: potential needs in the domestic market (due to the current 
lack of equipment and a high degree of wear and tear of the available equipment) and further development 
of the leasing sales scheme and fuller use of the possibilities of import substitution. Technological factors 
include the use of the research potential of Russian enterprises, as well as the involvement of advanced 
foreign manufacturers with technologies necessary for the Russian industry of shipbuilding equipment.  
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Abstract: 

In recent years, healthy lifestyle has become an important factor for consumers in decision-making 
process regarding the purchase of food products. Consumers are more interested in the health aspects 
of products, searching more intensively functional food and superfoods. The beekeepers would like to 
attract new consumers by providing value-added products in a form of various flavoured honeys. In 
general, these products represent enriched honey with other healthy ingredients such as cocoa, ginger, 
nuts, cinnamon or other bee products. The purpose of the paper was to study perception and attitudes of 
Slovak consumers towards selected flavoured honey. The research was based on two questionnaire 
surveys, first was dealing with attitudes of honey consumers towards various types of flavoured honey. 
The second survey was focused on cocoa-enriched honey and its perception among young segment. 
Results showed that the most preferred were flavoured honey with the addition of nuts, followed by 
honeycomb, bee pollen, ginger and cinnamon. The least preferred were flavoured honey with addition of 
poppy, chilli and coconut. Cocoa-enriched honey obtained medium evaluation. Moreover, young segment 
has mostly positive attitudes towards this product. The majority of them would purchase it due to its taste 
and health aspect. In general, they would consume it when they want something sweet or in the morning 
as a spread. Respondents would prefer to purchase it in retail stores, from a beekeeper or in specialty 
shops. Respondents consider the optimal price for 250g package between 2 – 4 €. The product is mostly 
perceived as innovative, natural and as a healthier alternative to commercial chocolate spreads. In 
addition, the most frequent barrier of purchase was the fact that respondents do not like the taste (too 
sweet) or preference of normal honey. In conclusion, the current study provides useful information for 
Slovak beekeepers in terms of product positioning. 

Key words:  

value-added product, honey market, enriched honey, consumer research, Slovakia 

JEL: M31 

1. Introduction  

Perception is defined as a process of selecting, organizing and interpreting information and stimuli 
to create a meaningful sense about products around us. In general, perception in consumer behaviour is 
related to price, quality, perceived value, benefits, and convenience. Perception of quality and price are 
generally used as exogenous variables (Horská & Siringoringo, 2012). Price is supposed to be a rational 
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and decisive factor (Kubicová & Kádeková, 2011; Predanocyová et al., 2018) while the quality of food 
strongly depends on its sensory attributes (Nagyová et al., 2018). 
According to Berčík et al., (2016a) the purchasing behaviour at the point of sale is influenced by consumer 
perceptions, including the perception of store environment (Berčík et al., 2016b). Moreover, decisions of 
consumers in case of food products are influenced by various factors, including not only cultural, social, 
psychological but also personal variables. Some of them are changing under the influence of new trends 
– for instance the increasing importance of quality and product origin (Pierański et al., 2017; Géci et al., 
2017). Nevertheless, it should be stated that consumer’s perception of quality is more important than the 
quality itself (Mokrý et al., 2016). The quality, quantity and price level of goods chosen by consumers 
depends on individual level of income, however, it is necessary to highlight the importance of income in 
the family budget (Kubicová et al., 2013). In addition, consumers prefer to purchase mostly those food 
products which will fulfil their satisfaction (Golian et al., 2018). 

Honey is considered to be a valuable product according to its nutritional value. In general, it contains 
minerals, vitamins, enzymes, antibacterial and antioxidant substances (Martinovski & Gulevska, 2017; 
Šedík et al., 2018b). However, according to Hazuchová et al., (2018) if consumers are not attracted by 
honey type, brand or design, their attention is focused on information about the product itself. 
Furthermore, the consumer study in Slovakia conducted in 2017 revealed that the most important factors 
at honey purchase are the country of origin, taste and type of honey (Guziy et al., 2017). Another Slovak 
consumer research, which studied the perception of honey quality based on four sensory attributes (taste, 
aroma, colour and texture) identified that most honey consumers decide the honey quality according to 
its taste (Šedík et al., 2018a). 

2. Objective and Methodology 

The main objective of the paper was to study consumers’ perception of selected flavoured honey. 
The primary data were obtained by applying two questionnaire surveys. The first survey was conducted 
in the 2017/2018 and investigated preferences of 2 138 honey consumers towards various flavoured 
honeys. The second survey was conducted during spring 2018 and studied the perception of 257 young 
consumers (tab. 1) towards rapeseed honey flavoured with cocoa powder. Each respondent participated 
in product testing.  

Table 1 The profile of young respondents 

Gender Education 

male 43.97% secondary 73.15% 

female 56.03% university 26.85% 

Age Economic activity 

18 - 24 years 62.26% student 54.09% 

25 - 30 years 37.74% employed 45.91% 

Monthly income netto Place of residence 

up to 400 € 46.69% urban 47.47% 

401 - 600 € 20.63% rural 52.53% 

601 - 800 € 15.95% 
n = 257 more than 800 € 16.73% 

Source: own processing 

Obtained data were processed and analysed in SPSS ver. 25 and XLSTAT. 
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Applied statistical tests: 

• Friedman test 

• Nemenyi test 

• Pearson Chi-square test 

• Fisher’s Exact Test,  
 
Formulated hypothesis 

Hypothesis no. 1: There exist differences in evaluation between at least one pair of flavoured honey. 
 
Hypothesis no. 2: There exists dependence between place of residence and purchase intentions. 
 
Hypothesis no. 3: There exists dependence between the optimal price of cocoa-enriched honey and  

   respondents’ income per month. 

3. Paper results 

The results of the first questionnaire survey investigated consumers’ perception towards different 
flavoured honey. Respondents evaluated 9 types of flavoured honey using a 5-point scale (1- I would 
definitely try it; 5- I would definitely not try it). By applying the Friedman test, the first hypothesis was 
proved (p-value = .0001). It could be stated that there exist statistically significant differences in evaluation 
between at least one pair of flavoured honey. In order to observe between which pairs of flavoured honey 
do these differences exist, the Nemenyi test was applied. According to the results (Tab. 2), the statistically 
significant differences exist between all pairs besides honeycomb – pollen, ginger – cinnamon and chilli 
– poppy. 

Table 2: The results of Nemenyi test 

Sample Mean of ranks Mean Groups 

nuts 3.7 2.0 A           

honeycomb 4.1 2.2   B     
pollen 4.2 2.3   B     
ginger 4.6 2.5    C    
cinnamon 4.6 2.6    C    
cocoa 5.4 3.0     D   
coconut 5.8 3.2      E  
chilli 6.2 3.4       F 

poppy 6.2 3.4           F 

Source: own processing 

Statistical analysis showed that consumers perceive various flavoured honey in different ways. 
Figure 1 illustrates the evaluation of selected flavoured honey based on a 5-point scale. The most positive 
evaluation obtained honey with the addition of nuts, honeycomb, pollen, ginger and cinnamon. Honey 
with addition of poppy, chilli and coconut obtained the least positive evaluation. Honey enriched with 
cocoa was evaluated neutrally.  
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Figure 1: Consumer evaluation of selected flavoured honey 

Source: questionnaire survey, 2018 

The second survey examined the consumer behaviour of young segment towards honey with the 
addition of cocoa powder. All 257 respondents participated in sensory test of the product. The overall 
evaluation was positive. Regarding the purchasing intention, 148 respondents (58%) would purchase this 
product. The dominating motives were taste and health aspects while the main barriers of purchase were 
taste (unpleasant or too sweet) followed by the preference of normal honey or ordinary product. Moreover, 
the hypothesis 2 was not confirmed by applying Fisher’s Exact Test (p-value = 0.694), therefore it could 
be stated that there is no influence of the place of residence on purchase intentions of respondents. The 
majority of those who would purchase this product would prefer to consume it either when they have the 
desire to eat something sweet (38.5%) or in the morning (27.0%). The most frequent way of consumption 
would be in the form of spread (48.5%), direct consumption (25.8%) and as an ingredient (25.7%). The 
most preferred place of purchase would be retail stores, beekeeper or specialty shops. The majority of 
respondents consider the optimal price per 250 grams to be either from 2 to 3 € or from 3 to 4 € (Fig. 2). 
In addition, Pearson Chi-square test did not confirm the impact of respondents’ income and perception of 
optimal price (p-value = 0.229). 

Figure 2: Purchasing behaviour regarding cocoa-enriched honey 

 

Source: questionnaire survey, 2018 
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Honey with cocoa powder is perceived by young segment mostly as an innovative and natural 
product and is being considered a healthier alternative to various commercial chocolate spreads. Despite 
the increasing trend in functional food and superfood, only one third of respondents have heard about 
flavoured honey. 

4. Discussion 

Regarding the honey with additions (flavoured honey), there exist very few studies. Most of them 
deal with nutritional value, functional properties, biological and antioxidant activity. For example, study 
regarding the honey supplemented with bee bread and propolis (Kowalski and Makarewicz, 2017), linden 
honey with dried apricots (Ćetković et al., 2014), honey with additions of selected spices (Wilczyńska et 
al., 2017), linden and acacia honey with dried cherries (Vulić et al., 2015) and acacia honey with prunes 
(Tumbas et al., 2012). However, most of them examined only nutritional value, functional properties, 
biological and antioxidant activity.  

Consumer perception of these products has not been previously described in similar studies. 
A current study involves preliminary case study of young consumers (18 – 30 years) concerning the 
perception of cocoa-enriched honey, therefore the future studies on the current topic are required in order 
to validate results by a larger sample size comprising all age cohorts. 

5. Conclusion 

This paper has investigated consumer perception towards flavoured honey with selected additions 
and identified purchasing behaviour of cocoa-enriched honey presented as the case study. Research 
findings revealed that consumers evaluated flavoured honey with various additions differently but mostly 
positive. The most preferred were honey with additions of nuts and other bee products (honeycomb and 
bee pollen) followed by ginger and cinnamon. The least preferred was honey with the addition of poppy, 
chilli and coconut. In case of honey enriched with cocoa powder, the majority of young consumers 
perceived it as innovative, natural product and would purchase it. The most of them would consume it as 
a spread and would prefer to buy it in retail store, specialty shops or from a beekeeper. The optimal price 
per 250 grams would range from 2 to 4 €. Interestingly, most respondents consider this product a healthier 
alternative to commercial chocolate spreads. A managerial implication of these findings is the potential in 
providing important information for Slovak beekeepers towards product positioning and effective 
marketing strategies. 
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Abstract: 

The paper deals with education and development of Corporate Social Responsibility (CSR) which is the 
value concept in the area of business and public life. The specific issue is education of small and medium 
enterprises (SMEs), the CSR impacts of which are significant for the region. The aim of the paper is to 
present the functional model of the lifelong learning policy in the CSR area for the SMEs in the Czech 
Republic.  
The substance of the regional cooperation is expressed by the model Triple Helix based on the interaction 
of three subsystems (academic, entrepreneurial, and public administrative).  
Moravian Business College Olomouc applies the andragogical approach linking the university education 
with informal practical regional education. Using the Triple Helix model, we describe the educational 
process including the primary field longitudinal research conducted via double questionnaire investigation 
resulting in prediction of the impact of this education on both local and global development.  
By means of the Triple Helix model, this approach helps to interconnect education and regional 
development creating equal opportunities for SMEs and assisting sustainable manufacturing.  

Key words:  

Corporate social responsibility, small and medium-size enterprises, lifelong learning, triple helix model, 
Czech Republic. 

JEL: I21, M14, R58 

Introduction 

The aim of the paper is to describe the functional model of the lifelong learning policy in the area of 
Corporate Social Responsibility (CSR) of small and medium-sized enterprises (SMEs) in the Czech 
Republic at the level of a particular region.  The functional model of the lifelong learning policy in relation 
to CSR corresponds to the aims of the document Sustainable Development Goals (SDGs), which is 
presented as the United Nations development programme for the future 15 years (2015–2030), and is 
connected to the successful agenda of the Millennium Development Goals (MDGs). The SDGs document 
was adopted in September 2015 at the UN summit within the Agenda 2030 Transforming Our World: The 
2030 Agenda for Sustainable Development (UN-DESA, 2015). The aim of the team of authors is to 
demonstrate how their approach reflects and meets the objectives of the Agenda. The introduction of the 
paper defines the basic concepts (corporate social responsibility of organizations, small and medium-
sized enterprises, the acronym Triple Helix, Moravian Business College Olomouc) which constitute the 
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theoretical context of the Agenda of the lifelong learning policy in the area of CSR. The factual process, 
practical effects and importance of this type of lifelong learning are also explained with the help of these 
concepts.  

1. Corporate Social Responsibility (CSR) 

Corporate Social Responsibility (CSR) can be translated literally word by word. The keyword "corporate" 
denotes the concept of social responsibility in relation to companies and enterprises. Although CSR is 
most commonly associated with financial profit, market and competitive environment, it is possible to 
apply CSR to all the types of organizations, i.e., to non-profit organizations and state and public institutions 
(Pokorná, 2012). CSR has been treated in the USA literature since the 1950s.  It reached Europe later, 
in the 1990s, as an already well worked out and imported concept (Bernardová, 2016).  It is connected to 
the traditional culture of the genuine solidarity and depends on the requirements formulated in the form 
of business ethics (Ivanová & Bernardová, 2018). Currently, CSR is a part of the global concept of 
continuous sustainability declared by the UN (2015) programme in the development objectives for the 
next 15 years (2015-2030). 
Horizontally, the CSR issue is interpreted in the form of the three main areas of responsibility, i.e. the so-
called Triple Bottom Line. The first one, the economic line, can be dealt with as an entrepreneurship 
having its own economic area of activities and manifestations, such as transparency, anti-corruption 
programmes, preferences for community and regional suppliers.  The second one, the CSR social line, is 
interpreted as a respect for gender equality, crime reduction, integration of socially excluded groups 
typical for particular regions, etc.  The third on, the environmental line, lies in the area of ecological 
responsibility, such as waste separation, air purification and protection of natural resources in the region 
(Franc et al., 2006; Pokorná, 2009; Kašparová & Kunz, 2013; Dalíková, 2015). Thematically, the CSR 
concept is closely related to the issues of economics, management, ecology, human resources 
management, legal issues, public interests and business ethics (Garriga &Méle, 2004).   
From the perspective of the process taking place in practice, in the environment of specific organizations, 
CSR puts itself into effect on the axis of: values – ethical reflection – managerial decision making – specific 
activities – success of the organization (Pokorná, 2009). The theory also distinguishes the so-called 
internal dimension of CSR which is connected to the employees in the form of investment into the human 
resources development, health and safety at work, management of changes, and ecological management 
and the external dimension of CSR aimed at the external environment of the organization, specific region, 
trading partners, suppliers and consumers, area of human rights and global ecological issues (Den Hond 
et al., 2007; Pavlík & Bělčík, 2010).  
The adoption of obligations that go beyond the legal framework is a characteristic feature of CSR The 
members of Business Leaders Forum (the management authority of the Czech Republic) supporting CSR, 
use an unanimous definition “... voluntary commitment of enterprises to act responsibly in relation to the 
environment and society they work in” (Steinerová & Makovski, 2008). The same source expands the 
importance of CSR by its use in practice, i.e., the organisations that accepted CSR voluntarily establish 
high ethical standards, try to minimize negative impacts on the environment, cultivate good relationships 
with their employees and neighbouring organizations, and support the region in which they operate.   Such 
organizations are positive trends carriers. They help to change the environment as a whole, differ from 
the competitors, and become both a desired partner for organizations with similar views and an active 
employer.    
The European Union approaches the concept of CSR as the voluntary integration of social and ecological 
viewpoints into daily business operations and interactions.  In the year 2000, the European Council 
adopted the so-called Lisbon Strategy which was aimed to result in the fulfilment of the ambitious goal to 
make Europe the most competitive and dynamic knowledge-based economy capable of sustainable 
economic growth with more and better jobs and greater social cohesion.  CSR should have been one of 
the essential strategies, therefore, the next year, the European Commission published the Green Paper 
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on CSR concerning the CSR development in Europe (COM, 2001). In the discussion that followed at both 
national and community levels, the fundamental dispute was whether the CSR activities should be 
completely voluntary or, on the contrary, some of them should be recorded in legislation.  The European 
Commission has finally responded to the arguments for maintaining the voluntariness of promoting CSR 
in practice (Kašparová & Kunz, 2013). In the year 2010, the Lisbon Strategy was substituted by the Europe 
2020 Strategy whose main aim is both the sustainable growth and support of social and territorial 
integration.  In response, the European Commission published the Communication “A Renewed EU 
Strategy 2011-14 for CSR”.  The responsibility of enterprises for their impact on society was newly defined 
(COM, 2011; Kašparová & Kunz, 2013). Supplementary regulatory provisions are aimed at CSR 
implementation in management and practices of individual enterprises at the international and regional 
level.  
From the perspective of adults’ lifelong learning, the CSR concept can be the aim for responsible attitude 
and ethical approach of individuals (students, citizens) and managers (of enterprises) towards 
entrepreneurship and the society as well as the tool or means of the expansion of knowledge about CSR 
and making changes in attitudes of individual participants (students, managers) towards entrepreneurship 
and the society (Pokorná, 2012). It can also create the opportunity for the environment to be ready to 
educate not only students, but also its participants (individuals in manufacturing and non-profit 
organizations, municipal employees, and citizens).  

2. Small and medium-sized enterprises (SMEs) 

Small and medium-sized enterprises (SMEs) represent the majority of economically active entities in 
Europe and constitute the core of the EU economy; more than 95% of the total number of enterprises are 
SMEs (Ayyagari et al. 2011 in Edinburgh Group, 2012).  Thanks to their performance, in terms of the GDP 
creation, its share increased by 40% at the beginning of the millennium (Havlíček & Kašík, 2005).   SMEs 
are the most dynamically developing enterprises. In the year 2015, 23 million of them were created, which 
contributed 3,9 billion euros of value added to the economy and 90 million people were employed (Annual 
Report on European SMEs, 2015/2016). According to Wymengy (2012), SMEs create every second job 
position.  The growing economic importance of SMEs is also confirmed and emphasized by other authors 
(Džupina& Mišún, 2014; Mulović et al., 2015; Wickert, 2016).  
The definition of small and medium-sized enterprises is based on the recommendation of the European 
Commission, No. 1422/2003 (Eur-lex, 2003). The criteria of the employee number, annual turnover and 
annual balance sheet total play an important role in defining the size of an enterprise.  Micro enterprises, 
small enterprises and medium-sized enterprises can be distinguished within the category of small and 
medium-sized enterprises. Micro enterprises employ less than 10 persons and their annual turnover or 
annual balance sheet total do not exceed EUR 2 million. Small enterprises employ less than 50 persons 
and their annual turnover or annual balance sheet total do not exceed EUR 10 million. Medium-sized 
enterprises employ less than 250 persons and their annual turnover does not exceed EUR 50 million as 
well as their annual balance sheet total does not exceed EUR 43 million. The European Commission 
regularly monitors the practical impact of the definitions.  An independent study from the year 2013 came 
to the conclusion that there is no need to change the criteria (Eur-lex, 2016).  
SMEs play an important role in developing the endogenic potential of individual regions in the Czech 
Republic, since they are significantly related to the region both entrepreneurially and socially and 
constitute the regional entrepreneurial core (MPS, 2013). Only 0.2% of the total number of enterprises in 
the Czech Republic are represented by large corporations (Válová & Formánková, 2014).  
According to Vojík (2010), large enterprises are involved in the development of the regions to a lesser 
extent, yet they achieve benefits that are neither needed nor necessary in the region.  An enormous 
expansion of SMEs also has its difficulties: impetuous investments, unpreparedness for the European 
competitive environment, low managerial facilities, lack of marketing skills (Holátová et. al., 2014). 
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According to the Statistical Office of the Czech Republic (2018), by 31st December 2017, there are 
142,182 economic entities in total in the Olomouc region. Only 14,603 (10%) out of the total number of all 
the economic entities in the region state to have employees. If we take into consideration only those 
entities that have employees, the proportion of SMEs and other economically active entities is 99:1, see 
Chart 1. 

Chart 1: Proportion of SMEs in the Olomouc region (Own processing according to the data of the Czech Statistical Office, 
2018) 

 

 

The CSR concept originally emerged as a response to the negative impacts of large, typically multinational 
enterprises and so far this issue has been associated precisely with large enterprises (Jenkins, 2009). 
According to Hine and Preuss (2009), the differences in the approach to CSR of large enterprises and 
SMEs lie in the spheres of ownership, types of stakeholders, planning, management expertise, 
organization structure and focus, and the field of activities. According to Jun Ma (2012), the main 
differences lie in cultural influences, in particular, the difference between the formal organization and 
precisely established functions in large enterprises and non-formal and intuitive wholistic management in 
SMEs. According to Johnson et al. (2008), the further factor making the position of small and medium-
sized enterprises difficult is the fact that these kinds of enterprises operate mainly in one market area or 
in a limited number of areas, typically with a limited number of products or services and their managerial 
decisions are usually strongly influenced by experiences and personalities of the owners.   
According to Jenkins (2009) and Dalíková (2015), however, SMEs have natural preconditions for fulfilling 
the principles of social responsibility, they are more responsible compared to large enterprises by their 
very nature.  They are more closely connected to the local community and they are more responsible, 
since they carry the consequences of their activity and represent the local capital. The effects resulting 
from such entrepreneurship remain in the region or area.  SMEs are diverse in their characteristics. The 
differences lie in their size, history, branches and ownership, which leads to the different CSR strategies 
(Džupina & Mišún, 2014). CSR activities of SMEs are rather based on the feeling of solidarity, especially 
with the community and the region they operate in, than on the knowledge of CSR issues. They are often 
realized randomly, they are not always a part of SMEs’ strategy and they are not presented as CSR 
(Petříková et al., 2008; own investigation, 2016).   
 
  

SMEs
99%

Other
1%
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3. The Model of the Regional Development Triple Helix (TH) 

The TH model represents the participants of the economic and social development at the regional level 
as well as their way of cooperation necessary to achieve the required development. The Model of the 
Regional Development Triple Helix (TH) is based on the “penetrating communication” of three different 
subsystems: academic, entrepreneurial, and public-administrative. Enterprises’ involvement into the 
regional life and connection of their own activities with the activities of the regional institutions are essential 
for the development of individual regions (Etzkowitz & Leydesdorff, 2000) and, according to the authors 
of this theory, cooperation between these institutions is a prerequisite for the functioning of the knowledge-
based economy. The purpose of the Triple Helix (TH) concept is the description of communication 
channels between the individual institutions within the regional development. The authors present three 
models representing the way communication takes place between these three participants – see Figure 1. 

Figure 1: The Triple Helix Model (Etzkowitz & Leydesdorff, 2000, p.111) 

 

The TH Model represents the arrangement corresponding e.g. to former Eastern European socialism. 
The subsystem of entrepreneurial and academic spheres languish in the system controlled by the state. 
The communication is one sided and often corresponds to the fulfilment of specified orders. TH II 
represents a laissez-faire policy, in which each of the three participants is almost perfectly autonomous, 
yet at the same time isolated. It is difficult to discuss the ongoing communication in this model. According 
to the authors of the discussed concept (Etzkowitz & Leydesdorff 2000, p. 112), it is a reactive phase on 
the previous model, when the emancipation of knowledge/academic and entrepreneurial spheres occurs. 
Only the remaining TH III model can be perceived as optimal with regard to the ongoing communication 
between the individual participants and the regional development. In this model, it is possible to consider 
the development, in which the originally two-sided relations are gradually dissembling into the 
communication based on a versatile, or tree-sided cooperation.  The model is functional when the 
emancipation of knowledge/academic and entrepreneurial spheres and their three-sided cooperation 
occurs. 

4. Moravian Business College Olomouc (MVSO) 

Moravian Business College Olomouc (MVSO) is a private higher education institution founded in 2005 
located in Olomouc, the capital city of the Olomouc region in the Czech Republic.  The Olomouc region 
is located in the central part of Moravia and extends into its northern part. Its area, being one of the 
smallest, occupies the eighth place out of the 14 regions in the Czech Republic.  
Based on the TH model, the MVSO mission lies in the search of coexistence of the global and regional 
spheres of education (economics, management, ICT), offer of high-quality education reflecting the 
changing needs of the labour market, maximum applicability of the educational and research process in 
the market economy, support for career and personal growth of the graduates, values education, and 
CSR support (Corporate Social Responsibility).  The students have the opportunity to study under the 
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guidance of experienced specialists and to be engaged in the implementation of real-life projects. MVSO 
enables students’ interactional education in the form of solving current real-life problems and 
implementing the projects of the regional character.  The approach is based on the view that the students 
as future graduates in Business Economics and Management will also be future employers and 
employees in the Olomouc region.  
MVSO is a scientific and research organization.  Scholars and students are involved in a range of scientific 
and practically oriented projects.  The topics of the projects are based on the needs of the region and are 
aimed at interconnecting economy with the support of managerial decision making and business 
innovations.  Implementation and development of CSR and SMEs is one of the research excellences of 
MVSO.  

5. Methodology  

The main aim of the paper has been divided into three subcategories:  

5.1. Subcategory A  

The aim of the subcategory A is to demonstrate the formal and non-formal ways of education in the CSR 
concept at the regional Business College (MVSO) in Olomouc region.  The aim of the subcategory A has 
been developed into two survey questions:      1) Who are the participants (target groups) of the 
educational process? 2) What is the content, structure and internal logic of the educational process in 
relation to CSR at MVSO? The approach method is the description of the educational process and its 
comparison within the individual years. The method of data collection is the observation of the educational 
process. 

5.2. Subcategory B 

The aim of the subcategory B is to present the ways of evaluation of this type of education. The survey 
question is:   How is education evaluated? The approach method is the evaluation of the quality of the 
CSR project implementation by a committee in accordance with the specified criteria, primary field 
longitudinal research and quantitative analysis of the data obtained.  The method of data collection is a 
double questionnaire survey, the data are analysed via statistical processing by the online application 
Survey Monkey. 

5.3. Subcategory C 

The aim of the subcategory C is to determine the potential of this educational model for the regional 
development. The survey question is: How could the global knowledge (demand, need, aim...) of CSR 
be interconnected to the local development on the basis of the data obtained? Prediction is the approach 
method, the interpretation method is the deductive heuristic method with the help of the Triple Helix model 
application.  

6. Results 

6.1. Aim A 

Realising its mission, MVSO has started teaching CSR as an independent course in the form of project 
teaching since the year 2011. With the support of Visegrad funds, since 2015, the education has been 
realized in an innovative way linking the formal university education with the informal practical education. 
During the theoretical training, the students draw up their own project proposals of the CSR activities for 
SMEs in the form of written projects.  Afterwards, the students working in teams implement the chosen 
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projects in cooperation with SMEs in the Olomouc region. Through the projects implementation, the 
students gain the skills and experiences in CSR implementation, direct cooperation with SMEs, and 
communication with public administration in the region.   

6.2. Aim B 

The students administrate the implemented projects in the web environment of CSR Exchange, prepare 
the final project report and, afterwards, defend it in the form of a presentation in front of the MVSO 
committee.  The established criteria for defending the final report are as follows: the quality of the project 
processing – administration; the utility value of the project outcomes; the quality of making the project and 
its outcomes public; the quality of team collaboration – team members’ distribution; coping with changes 
during the implementation; (the SMEs’ views on the quality of collaboration with students are a part of the 
questionnaire).   The committee consists of MVSO teachers and experienced specialists (entrepreneurs, 
public institution representatives and consultants in the field of CSR). The committee looks for consensus 
for each criterion by means of the five-point scale and decides whether students have fulfilled all the 
criteria on the average. 
The students and cooperating SMEs fill in an electronic questionnaire after the project implementation. 
The aim of the questionnaire survey is to continuously investigate and evaluate the effectiveness of 
innovative education for the SMEs. The questionnaire survey is based on the assumption that innovative 
education fulfils the role of non-formal education in practice for both the SMEs and students, as well as 
that the cooperation between MVSO and SMEs is carried out successfully according to the TH model. 
Partial assumptions are as follows: with their project ideas, by cooperation with SMEs, students will gain 
the ability to demonstrate their knowledge, while cooperating with students on implementing the project 
the SMEs will understand the idea of CSR and accept it as realisable, while implementing the project 
students will understand the conditions and difficulty of CSR implementation in practice, the SMEs will 
continue implementing the CSR activities even after the termination of their cooperation with students. 
The questions in the questionnaires are different, except for the one similar question (Have you known 
the CSR concept before the project implementation with the students?).  Within this paper, the following 
questions (aimed at “lifelong learning as an opportunity for all” and “sustainable development of the 
region,” i.e., fulfilling the mission of the Leading Education 2030) have been chosen from the questionnaire 
for their statistical processing.   
 
Collective evaluation of the questionnaire by the students/SMEs: 
 

1 How did students approach SMEs for the CSR projects implementation? 

2 What do SMEs expect from the cooperation with students within the CSR projects? 

3 How did SMEs get involved in the CSR projects implementation? 

4 Are SMEs interested in further CSR activities after the termination of their cooperation with the 

students? 

 
Question 1: How did students approach SMEs for the CSR projects implementation? 
 

Chart 2 illustrates the answers to the question 1, see below.  The chart shows that the students’ families 
and friends are the key source of cooperation with SMEs.  The SMEs’ proactive approach is statistically 
insignificant (item: “The partner himself called for cooperation”). It is remarkable that in the year 2016, all 
the approached SMEs agreed to cooperate with the students. 
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Chart 2: The way students approached SMEs for the CSR projects implementation (Own processing; The respondents 
could select more answers, therefore the sum of the relative frequencies of the individual answers does not equal 100 %.) 

 

Question 2:  What do SMEs expect from the cooperation with students within the CSR projects? 
 
Chart 3 shows that the SMEs’ main expectation in relation to the CSR projects is “the common good and 
effort to help" combined with gaining publicity and the enterprise’s image improvement. The profit growth 
is the least expected benefit, which can be caused by the relatively little knowledge of the CSR concept.  

Chart 3: SMEs’ expectations from the cooperation with students within the CSR projects (Own processing; The 
respondents could select more answers, therefore the sum of the relative frequencies of the individual answers does not 

equal 100 %.) 

 

 
 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Family and friends Previous contacts
gained during
professional
experience

Current employer The partner accepted
an invitation for

cooperation

The partner himself
called for cooperation

2017 2016 2015

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Profit Improving the 
enterprise’s 
public image

Making the
enterprise

visible

Gaining
customer base

Improving the
inner

environment,
strengthen

human
resources

The common
good and effort

to help

Other

2017 2016 2015



52 
 

Question 3:  How did SMEs get involved in the CSR projects implementation?  
 
Chart 4 shows the forms of SMEs’ participation in the CSR projects proposed by the students. Most often 
SMEs were willing to “sacrifice”, in a good sense of the word, their employees’ time and own financial 
resources or products.  On the contrary, SMEs had a relatively small tendency to engage their own 
customer base in the project.  

Chart 4: The way SMEs got involved in the CSR projects implementation (Own processing; The respondents could 
select more answers, therefore the sum of the relative frequencies of the individual answers does not equal 100 %.) 

 

Question 4:  SMEs’ interest in further CSR activities. 

As shown in Chart 5, it is pleasant to find out that almost ⅔ of the respondents are interested in further 

CSR activities.   

Chart 5: SMEs’ interest in further CSR activities) Own processing; The respondents could select more answers, therefore 
the sum of the relative frequencies of the individual answers does not equal 100 %.) 
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The respondents had an opportunity to comment on the motives that lead them to the given answer 
(YES/NO/MAYBE).  Based on these verbal responses (phrases representing the respondents’ 
viewpoints), the main categories were later defined.  According to the respondents, the main reasons for 
further CSR activities lie in the following categories: “good thing”, “new opportunities” or “making the 
enterprise visible”.  In the case of SMEs are not certain about further CSR activities, they mostly mention 
the following categories: "another good idea", "enterprise stabilization". Finally, SMEs which did not show 
interest in the further development of CSR activities manifested their approach by the categories: “not 
fulfilled expectations” and "changes in the enterprise”.  

6.3. Aim C: Evaluation of the research results based on the Triple Helix model 

According to the TH model, the academic sector is the driving force in the creation of values of potentially 
available human capital. Creation of values in the academic sphere remains potential until its full 
realization and usage by the entrepreneurial sphere.  The main mission lies in information and knowledge 
production and transfer in cooperation with the entrepreneurial sphere.  Adults’ lifelong learning also fulfils 
the objective learning needs defined by the state interests and economic necessity.  Education of adults 
adapts individuals for the given system. It is the carrier of the social integrity and equal opportunities.  And 
last but, not least, it represents the social and cultural changes. (Beneš, 2008) The listed principles are 
used in teaching CSR at MVSO. This fact is illustrated by the results of our research, e.g.  more than 61 
% of company partners did not know the CSR concept and the idea of responsible business, but 87 % 
are interested in further CSR activities. 
In the TH model, the entrepreneurial sector is the driving force in wealth creation as well as the co-creator 
of human capital in cooperation with the academic sphere.  According to our research, 40 % of SMEs did 
not know the CSR concept before their cooperation with the students. On the other hand, according to 
our research, SMEs perform the CSR activities even without knowing the concept. Thanks to learning 
about CSR, they realize that by ignoring CSR, they lose new opportunities, including the opportunity of 
making publicity and stabilization.   
Public-administrative sphere is a supportive and empowering factor whose function lies in the 
redistribution of the values of the entrepreneurial-academic sphere. It creates the optimal conditions for 
both driving forces. (Kafková, 2013). Our research has not recorded any intervention or need for 
intervention of the regional public administration. If necessary, the public administration reacted on the 
specific requirements of the students during the projects implementation.  We see the role of the public 
administration in creating the functional model of the regional development in the form of assigning 
objectives for the CSR activities in the region, their communication directed towards the entrepreneurial 
sphere and the subsequent evaluation of the CSR achievements in the region.  

Discussion 

The fact that 61% SMEs are interested in further CSR activities, even though it means extra work and 
investment, can be regarded as the outcome connected to SDG4-Education 2030, particularly to the part 
III Implementation Modalities.   The result shows that Lifelong Learning in the field of CSR is a strategic 
approach leading to continuous sustainability and thus to the fulfilment of the global perspectives of 
Education 2030 at the local level. The reasons why SMEs want to carry on the CSR activities also indicate 
continuous sustainability, since the average reason for further cooperation “the common good and effort 
to help” is higher than 80% within the 3 years.  According to the way Herzberg presents the motivating 
theory (Bělohlávek et al., 2006), from the long-term view, self-presentation by means of making good is 
the right motivator and need, as it can be seen from Maslow’s hierarchy of needs (Bělohlávek et al., 2006). 
The value of time is nowadays (and perhaps has always been) very high.  The enterprises have been 
willing to invest in this value in the average of 70 % within the 3 years.   The time-shift is very important 
for education, since if it is seen as the future and transcendent future (Zimbardo, 2012), it has the ambition 
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to fulfil the lifelong learning as “...the success of all its 17 goals” outlined in the document The 2030 Agenda 
for Sustainable Development. If we focus more closely on the aims outlined in the documents, we can 
state that by means of the continuous process of formal and non-formal lifelong learning of the concept 
of CSR and its implementation, we create equal opportunities for the variety of activities of SMEs, take 
part in reduction of inequalities within the country, create the environment for the specific type of fairness 
within innovations and development, and help to create sustainable production.  In particular, we help to 
create an inclusive, resistant and sustainable region.  
According to the document SDG4-Education 2030, we fulfil goals of  “...quality education and 
promoting lifelong learning opportunities for all” by interconnecting all three constituents of the HT 
model, however, not all of them to the same extent (for complete functioning of the TH model in the 
regional development, it is necessary to change public administration attitude from reactive to pro-active), 
offer high-quality education to people from SMEs where the approach to education is not so good, and 
present CSR in the light of lifelong learning.  
According to the outcomes from the innovative CSR teaching, the model of communication and MVSO 
cooperation with SMEs within the region can be assigned to the TH II model, which is based on the 
participants’ autonomy when the emancipation of the knowledge/academic and entrepreneurial spheres 
occurs.  Intensive communication and at the same time the process of knowledge exchange between the 
academic and entrepreneurial spheres has the potential to quickly pass to the TH III model, i.e., mutual 
cooperation contributing to the regional development (see Figure 1).  However, the unclear role of the 
public administration and its reactive position within the whole model remains problematic.    

Conclusions 

Development of CSR at the regional level is possible for SMEs. Innovative education based on the 
combination of formal and non-formal ways of education at MVSO shows clear results. Three years of 
monitoring the outputs from the questionnaires show that the enterprises are passive in their approach to 
CSR, however, they want to do the good for the region, they contribute their own resources to CSR, but 
they do not spread the idea of CSR among their stakeholders further. The enterprises claim that they 
want to carry on the CSR activities, however, we have not had the evidence of that yet. The current 
methodology for monitoring the outputs of innovative education does not include this indicator. The 
innovative model of education has the potential to cover and activate all the components of the regional 
development according to the TH model. The cooperation of MVSO with the entrepreneurial sphere in the 
region is proven. The involvement of the public administration of the region is a challenge and an objective 
for further improvement of the presented model of education. At the same time, the intensive cooperation 
of MVSO students with SMEs during the CSR projects implementation shows that the process of mutual 
learning between them works in practice. The extension of this process by a further participant of the 
regional development – public administration has the potential of functioning as well. Yet, the methodology 
of implementing and monitoring the outputs of the cooperation process and mutual learning of all the three 
participants must have a different form than the presented innovative education does.  
The question is what the appropriate methodology for monitoring the cooperation among all three 
participants of TH is – at the level of monitoring the effects of the cooperation of the participants, the 
intensity of their cooperation, long-term outputs of their cooperation, changes in the regional development 
in the field of CSR, or more likely, changes in the regional development thanks to CSR. The role of the 
regional public administration can be suitable here. The area of monitoring regional indicators of the 
development, coordination of the cooperation of the participants of the TH model in the region, and the 
area of visibility of the cooperation outputs form the potential for the involvement of the regional public 
administration, which has not significantly been evidenced yet. 
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Abstract: 

Today's organizations are exposed to many cyber threats in their everyday activities. The insurance 
industry has also begun to react to the cyber attacks on sensitive corporate data. Insurance of information 
systems against cyber threats is a new area that still has many difficulty. This paper presents a possible 
approach to determination of an optimal amount of insurance value for an organization that reflects 
information systems and information security issues. Here are the defined parameters of the organization 
that can then determine the possible financial impacts and also the optimal level of insurance coverage. 
Here is also suggested the possible future use of this algorithm.  

Key words: 

parameter, information system, risk, threat, impact, financial damage 

JEL: L53, L86 

1. Introduction 

The issue of insurance information systems against the effects of cyber threats is currently relatively 
new trend, especially in the domestic market. When calculating the price of information system 
organization, which is important for determining the amount of insurance coverage, it is necessary to 
analyze, identify and measure selected parameters. Parameters are now an integral part of the company 
structure. Parameters are the concepts of organization areas that may be affected by cyber threats. These 
areas may also incur the greatest financial damage that may endanger the functioning of the information 
system and the entire organization (Leigh & Finkle 2014, Hofmann 2007). 

The parameters that are identified within the application of the proposed algorithm are mostly part of 
the information system. These are elements that directly create an information system (hardware, 
software, etc.). There are also proposed parameters that are not a direct part of an organization's 
information system but are very closely related to its function. These include, for example, the reputation 
of an organization, fines for misuse or loss of personal data etc. (Hofmann 2007, Bandyopadhyay et al. 
2009). 

This paper presents possible ways of evaluating these parameters and modeling the impact of 
selected cyber threats on these parameters. The outcome of this process is the estimation of possible 
damages, which should serve as a basis for designing an optimal level of insurance cover. The proposed 
algorithm is applied to a reference object that is a particular type of organization (Böhme 2010, Klíma et 
al. 2017). 
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2. Defined Parameters 

The following parameters are used to indicate potential damage to an organization's information 
environment. For each parameter, a method of its financial expression is proposed. 

Hardware 

The hardware area includes not only computers and their accessories, but also any technical 
equipment that is related to the organization's information system. The first one is the award option if the 
hardware has a cost of less than 40,000 CZK. 
 

a) Valuation at acquisition cost - in the case of assets acquired in return for payment (also 
included in the price are related costs - for example, transportation and installation, licenses 
and patents, exploration, geological and other work ... the cost of the purchase price may 
also include interest on the loan, definitely). 
 

b) The repurchase valuation award - the price at which the assets would be acquired at the 
time they are accounted for – tangible assets received by the donation, newly discovered and 
not yet recorded in the bookkeeping, the tangible assets deposit, provided that this deposit 
according to the Memorandum of Association is not otherwise assessed; tangible assets 
acquired free of charge on the basis of a finance lease; in cases where it is not possible to 
identify the actual costs of creating the property. 

 
c) Actual costs – tangible assets created by own business. These are direct costs incurred for 

production or other activity and indirect costs that are related to production or other activities 
(Pavlík 2018). 

 

Another possibility of evaluating hardware is based on its current residual value, which arises from the 
depreciation of long-term tangible assets with a price higher than CZK 40,000. For the purpose of 
measuring this type of asset, an accelerated depreciation method was chosen according to the formula: 
 
In the first year: 
 

  

 
In the following year:  
 

  

 
 
 
On = depreciation 
Pc = purchase price 
ZC = net book value 
K = coefficient in the first year 
k = coefficient valid in the coming years 
n = year of depreciation 
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Software 

For the purposes of this rsearch, the default price of software, current costs, or current software 
prices on the market will be used. This method is designed here because insurance institutions in most 
cases are not willing to pay the purchase price that was current on the day the software was purchased. 
This price tends to be higher than the current software price, so the lower cost of the software, the current 
price, and the acquisition cost, is taken into account (Pavlík 2018). 

Lost Turnover 

The following formula is designed to express lost turnover: 

 =  

Uz = last year turnover 
CVh = the price of a normal number of products made in one hour 
Hv = the number of hours when the products are not produced 

Fines 

 If this was the type of organization where the main business is the production, then there could 
be penalties for not doing a certain number of products in a given schedule. In the event of a breach of 
the information system function of the company, whose main function is to ensure the operation of 
production machines and production line, the required number of products would not be fulfilled at a given 
time unit, which would result in large losses of the company (Pavlík 2018, Chaisiri et al. 2015).  

 These fines can be awarded either by the headquarters of the firm if it is a failure of an information 
system at a branch of a firm, or a fine may also be imposed by the supplier of the material that comes 
from a potential product from its material and thus also from the profit. Another subject that can sanction 
an institution that does not meet certain requirements is the Office for Personal Data Protection. This 
issue is followed by the General Data Protection Regulation (GDPR). Sanctions can also be included in 
the category of fines by suppliers and customers. In some cases, fines may be imposed, for example, for 
failure to meet delivery dates, materials, services, etc. These penalties may be imposed by purchasers. 
Contractors may include, for example, fines for unprocessed products. Suppliers provide material to the 
organization, and if products from this material are not produced, potential supplier and manufacturer 
profits may be lost (Pavlík 2018, Chaisiri et al. 2015). 

 No predefined formula can be used to evaluate this category. The amount of fines is an individual 
matter and depends on supplier-customer relations. In the case of GDPR issues, the amount of fines is 
set in the range of 10,000,000 € to 20,000,000 € or 4 % of the total turnover of the company. According 
to current information from the Office for Personal Data Protection, fines will be awarded at the lowest 
threshold, therefore10,000,000 €. This amount of fines also includes the price of data that may be lost or 
misused due to a cyber threat (Pavlík 2018). 

Damage to Reputation 

 The good name of the organization (also called goodwill in economics) can be expressed 
financially through a mathematical apparatus. For its application, however, it is necessary to define what 
is called the good name of the organization and what can be included in this category (Pavlík 2018). 
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a) Staff qualification  

 
 

KBZ = qualifications of current employees 
Xi = monthly earnings from performances created by all employees of current employees 
Ni = the monthly cost of training and training for all employees 
 
 
b) Advertasing and Image 

 

 

 RI = advertising and image 
 PPK = average income per client 
 Nki = new clients per year 
 Zki = losing clients per year 
 Nir = advertising costs per year 
 n = the value of the observed period 
 
 
c) Perspective 

 
P = perspective 
Xi = total income from the calculated year 
Xip = total income from the previous year 
n = the value of the observed period 
 

The Cost of Reconstructing or Recovering Data 

 Data recovery and recovery costs can be defined as expeditiously spent recovery and recovery 
costs of hardware and software resources. Data loss can occur if the source or carrier on which the data 
is stored or backed up is disturbed. 
From the available statistical data, it is also possible to determine the average cost per lost or stolen data 
per person. This statistical value, which is stated in Ponemon study 2017, is USD 141 per person (CZK 
3,223 in Czech currency). This value can be used to determine the cost of data reconstruction (Pavlík 
2018).  
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The following formula can be used: 

 
NR = data reconstruction costs 
CD = cost of lost or stolen data not one person 
PD = the number of data items that can be lost or stolen 

Costs of Notifying Loss or Data Leakage 

 In the case of insurance cover, the costs of notifying loss or data to the supervisory authorities 
should also be taken into account. This category includes also informing other affected parties affected 
by the cybernetic incident, communication with these affected entities, etc. This issue is partly related to 
the maintenance of the good name of the organization (Pavlík 2018). 

 
 For the purpose of expressing this parameter, the following formula may be used: 
 

 

 =  

 

 
NU = the cost of notifying loss or data leakage 
MZ = the number of customers or other entities that may be affected by loss or data leakage 
HM = the hourly wage of employees who will be in contact with the entities concerned 
TU = the number of hours spent on contacting the affected entities 
 

3. Example of Use 

 Example: STEEL Ltd. company wants to insure its data in case of theft, loss or misuse. It is 
therefore necessary to carry out a general analysis of the organization to determine what type of cyber 
risks the organization is most vulnerable. For the purposes of applying other parts of the proposed 
algorithm, it is necessary to evaluate the defined parameters of the above formulas. The calculation is as 
follows: 
 

Hardware: 290 631 Euro 
Software: 32 769 Euro 
Lost turnover: 347 805 Euro 
Fines: 14 500 000 Euro 
Damage to reputation: 158 046 Euro 
The cost of reconstructing or recovering data: 689 043 Euro 
Costs of notifying loss or data leakage: 5 792 Euro  

 
Parameters of STEEL Ltd. are priced by the total amount: 16 024 086 Euro. 
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Methods 

 To determine the impact of cyber threats on the organization's information system, selected risk 
analysis methods were used. A scale of 1 to 5 was used to determine the significance of parametr that 
are considered here. The value 1 represents the least meaningful parameter and 5 the most important 
parameter.  

For the purpose of modeling cyber threats, 10 possible cyber threats have been identified that can 
cover cyber-threat insurance. These scenarios were determined on the basis of AIG insurance statistics. 
Parameters that may be affected by the impact of cyber-threatened risks were determined by the article 
author's research, which was conducted in thirteen organizations in Czech Republic. These organizations 
include both insurance companies, manufacturing companies and state institutions.  

 A risk matrix has been developed from the available data to illustrate the degree of cyber risk of 
the identified parameters. The final step was to create the following risk analysis table which illustrates 
the probability of a cyber threat to the asset and the impact of that threat on the parameter. These results 
were obtained on the basis of the following mathematical calculation. 
 
 

R = PI x T x H 
 
R………………….risk 
PI…………………probability 
T………………….value parameter 
H…………………parameter vulnerability 

Results 

 The aim of the analyses was to determine the vulnerability of individual factors to selected 
cybernetic threats. For this purpose, seven most common cyber threats with which organizations are 
threatened were selected. Within this research, seven parameters (areas) of the organization were also 
identified to which the implementation of some of the threats has a significant impact. This illustrates the 
vulnerability, the risk rating scale mentioned above was used. 

Table 1. Identify Organization Parameters and Determine Their Signifikance 

Parameter Parameter value 

Hardware (H) 3 

Software (S) 4 

Lost turnover (LT) 5 

Fines (F) 4 

Damage to reputation (DR) 5 

The cost of reconstructing or recovering data (CR) 3 

Costs of notifying loss or data leakage (CN) 2 

 
The following table lists potential cyber threats against which organizations may be insured. Here 

again, they are evaluated in terms of materiality. 
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Table 2. Identification of Selected Cyber Threats and Their Values 

 

Cyber threat Probability of the threat 

Ransomware 3 

Hacking 5 

Unauthorized access 2 

Malware 2 

Data leak due to employee negligence 5 

DDoS attack 2 

Pretending fraud 1 

Physical loss of data carrier 3 

Lightning strike 2 

System failure 1 

 
 
The following decimal scale is used for more accurate probability: 

Table 3. Decimal Scale Probability 

 

Probability of the threat Numerical expession 

1 
 

0 – 0,25 

2 
 

0,3 – 0,45 

3 
 

0,5 – 0,65 

4 
 

0,7 – 0,85 

5 
 

0,9 - 1 
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Table 4. Parameter Matrix, Threats and Impacts 

Vulnerability 
Matrix 

Parameter Hardware Software Lost 
Turnover 

Fines Damage to 
Reputation 

The Cost of 
Reconstructing 
or Recovering 
Data 

Costs of 
Notifying 
Loss or 
Data 
Leakage 

 Parameter 
Value 

3 4 5 4 5 3 2 

Cyber Threat Probability 
of the 
Threat 

       

Ransomware 4 5 4 3 4 5 3  

Hacking 4 4 5 4 4 5 2 3 

Pretending 
Fraud 

1        

Malware 3 5 4 3  3 4 3 

Data leak 
due to 
emploees 
negligence 

4    4 4 5 4 

DDoS attack 1 3 4   4   

Physical loss 
of data 
carrier 

3 4 5  3 3 5 4 

Lightining 
Strike 

2 2  2 1 1 1  

System 
Failure 

2 4  3 2 1 1  

Unauthorized 
Access 

3 2 4  2 2 1 1 
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Table 5. Vulnerability Matrix 

Vulnerability 
Matrix 

Parameter Hardware Software Lost 
Turnover 

Fines Damage to 
Reputation 

The Cost of 
Reconstructing 
or Recovering 
Data 

Costs of 
Notifying 
Loss or 
Data 
Leakage 

 Parameter 
Value 

3 4 5 4 5 3 2 

Cyber 
Threat 

Probability 
of the 
Threat 

       

Ransomwar
e 

4 60 64 60 64 100 36  

Hacking 4 64 80 80 64 100 24 24 

Pretending 
Fraud 

1        

Malware 3 45 48 45  45 36 18 

Data leak 
due to 
emploees 
negligence 

4    64 80 60 32 

DDoS 
attack 

1 9 16   20   

Physical 
loss of data 
carrier 

3 36 60  36 45 45 24 

Lightining 
Strike 

2 12  20 8 10 6  

System 
Failure 

2 24  30 16 10 6  

Unauthorize
d Access 

3 18 48  24 30 9 6 

Table 6. Risk Rating Scales 

 
The last step of the algorithm that is presented in this paper is to identify the cyber threat that may 

have the greatest impact on the organization's information environment. To determine this cyber threat, 
Saaty's method is used here. For its application, it is necessary to define the following criteria: 
  

Risk Value range Colour 

Low risk 1 to 30  

Moderate risk 31 to 65  

High risk 66 or more  
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Table 7. Saaty’s Criteria 

Number of points Descriptor 

1 The criteria are equally reciprocal 

3 The first criterion is slightly more significant than the other 

5 The first criterion is more important than the other 

7 The first criterion is more important than the other 

9 The first criterion is absolutely more significant than the other 

 
The following table compares selected cyber-threatening scenarios in which the vulnerability 

matrix presents the greatest risk in terms of impact and financial loss. The purpose of this analysis is to 
identify the most serious cyber threat that can have the greatest impact on the organization and its 
information system. 

Table 8. Comparing Cyber Threats Scenarios 

Cyber threat Ranso - 
mware 

Hacking Unautho -  
rized access 

Data leak due to 
employee 
negligence 

Average 

Ransom - 
ware 

 2 5 1 1.96 

Hacking   7 3 4.58 

Unautho -  
rized access 

   1/2 1.41 

Data leak due to 
employee 
negligence 

     

 
Based on the analysis of the Saaty method, it can be identified that the most serious threat that 

may have the greatest impact on the organization is intentional crime by a hacker (Pavlík 2018). The next 
step is to express the financial impact on the organization and its information system in the event of the 
cyber threat being implemented. For the purpose of reporting financial damages, a rating scale based on 
the vulnerability matrix that was outlined in the previous steps will be used. Financial damages are 
calculated here according to the following table. 

Table 9. Rating Scale for Financially Reporting the Impact of the Cyber Threat 

Threat severity rating Percentage of the total amount 

66 – 70 10 

71 – 76 20 

77- 82 30 

83 – 88 40 

89 - 94 50 

95 - 100 60 

101 - 106 70 

107 - 112 80 

113 - 118 90 

119 - 125 100 
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The table lists threat severity levels that are based on the most serious risk range listed in the vulnerability 
matrix table. The highest value that can be achieved is 66 and the highest that may be assigned to this 
risk category 125. The procedure for determining the degree of seriousness is as follows: 
 

a) In the vulnerability matrix, a threat is identified that has been identified as the most serious 
in Saaty's analysis. 

 
b) For this threat, the sum of all values that occur in the matrix (i.e., interaction of the 

parameter and the threat) is performed. 
 

c) The total sum is divided by the number of interactions. 
 

d) The value obtained by this mathematical operation is assigned a certain range of values in 
the table with the respective percentage. 

 
e) This percentage is calculated from the amount set at the beginning of the whole process, ie 

the organization's valuation. 
 

f) The resulting amount should cover the costs and financial damages that may be caused by 
this cyber threat. 

 
Calculation: 
 
The value of the cyber threat threat "deliberate crime committed by a hacker" is: 180 
The number of interactions (parameter x threat) is: 2 
 
The average value of the threat is: 180 / 2 = 86,70 
 
The table below shows that the damage that can be caused by this cyber threat should be 50%  of the 
total amount that represents the cost of the organization and its information system. 
 
In this case, this amount is: 16 024 086 * 0,40 = 6 409 634 Euro. 

4. Conclusion 

The purpose of this article was to introduce and apply an algorithm to determine potential financial 
damage that may be caused by selected cyber threats. The impact of these cyber threats on the 
organization's information environment, which is characterized by defined parameters, can be significant. 
The cost of renewing some parameters, which are important for the organization as a whole, can be a very 
challenging process in practice. Overall, the main result of this algorithm is to determine the possible 
financial damage that may be caused by the implementation of some of the cyber threats selected. 
Depending on the impact of the most likely cyber threat, an optimal level of insurance coverage should 
be set. (Krautsevich et al. 2011, Yan et al. 2015, Naghizadeh et al. 2014). 

Determining the amount of the insurance value is a key activity that should lead to the optimal setting 
of the insurance product.. As can be seen from current surveys and studies, there is still a lack of precision 
in the field of insurance to identify possible future damages to the organization. The algorithm presented 
here can help insurers to determine possible damage to each organization and thereby help to set the 
optimum level of insurance coverage. Algorithm use can also be for organizations themselves who want 
to be insured against cyber threats. Each organization can then find out the price of its information system 
and have the possibility of calculating possible financial damages (Klíma et al. 2017, Farman 2016). 
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In conclusion, we can say that the issue of the insurance of information systems against cyber risk 
is a trend that has become an increasingly important field due to the increasingly frequent cyber attacks. 
Our previous research shows that most companies and institutions are more focused on prevention rather 
than dealing with the consequences and harm arising from the implementation risks. On the one hand, it 
is good that prevention is considered one of the main pillars to prevent undesirable situations associated 
with the information system of the organization. On the other hand, you also need to reckon with the fact 
that prevention can be inadequate and can compromise the information system and information that is 
inserted into it. This area can be effectively resolved with the cyber insurance against risk, through which 
the organization can bridge the gap between the crisis caused by the disruption of the information system 
operations and restoring the balance that makes the information system stable and secure again (Pavlík 
2018, Böhme 2010). 
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Abstract: 

The article substantiates the relevance of the development of soft skills for bioeconomy for sustainable 
economic development. Based on the analysis of various points of view and opinions, the authors have 
made their own classification of approaches to the concept of “bioeconomy”. The article sets the goal of 
differentiating the skills and competencies most demanded by the future economy and their development 
in the system of master education in Russia. Theoretical methods of analysis and synthesis of information 
on the problem of training for bioeconomy, the method of analyzing statistical data and the soft skills 
model of the XXI century, the method of comparative analysis of educational standards of the Federal 
State Educational Standards of the Russian Federation 3 ++ master level are applied for current study. 
The results allowed to determine the main directions of development of key skills in the framework of 
master's training. 

Key words: 
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1. Introduction: The urgency of the development of bioeconomy in the world 

The modern economy is characterized by global transformation processes caused by the 
revolutionary changes in the natural sciences, primarily in biological science. This is explained by the fact 
that biology has reached the molecular and subcellular level due to the inter- and transdisciplinary 
approach of its development, according to which the synergistic effect is achieved through the active use 
of physics, chemistry, mathematics, cybernetics, information technology and economics. The 
interpenetration of biology and economics led to the emergence and intensive development of 
bioeconomy. 

Prerequisites for the development of  bioeconomy are: food shortages due to world population 
growth; the exhaustion of minerals and raw materials; environmental pollution; development of outer 
space; the approach of the Fourth Industrial Revolution and quantum computing, that change the human 
mental model and contribute to the formation of a new system of institutions (Schwab, K., & Davis, N., 
2018); the transformation of human life, biotechnology and the emergence of nano-medicine, leading to 
the enhancement  of the quality of life and lengthening of the human life span.  The fifth factor for economic 
growth and development of modern states is knowledge factor. Only knowledge-intensive countries by 
2030-2050 can become economically developed. These circumstances oblige modern society to use 
mechanisms of maintaining a balance between limited resource consumption and accumulation of waste 



71 
 

causing environmental damage (Akkanina N.V. & Romanyuk M.А, 2016). This problem is solved by a new 
paradigm - bioeconomy. The transition to a bioeconomy involves human use of natural potential and at 
the same time its preservation (protection) (Bioeconomica: problemy stanovleniya, 2019). 

Currently, there is no consensus in the global scientific community about the definition of bioeconomy 
or a green economy. The analysis of literary sources allows the authors to identify the following 
approaches to the definition of the concept of "bioeconomy": 1) scientific approach, according to which 
bioeconomy is understood as social science, integrating biological and economic disciplines (Akkanina, 
N.V., & Romanyuk, M.A., 2016); 2) process approach, defining bioeconomy as a process of sustainable 
production and conversion of biomass for food, medical, fiber and industrial products and energy; 3) 
understanding of bioeconomy as a particular type of activity, where basic materials, chemicals and energy 
are derived from renewable biological resources, animal and plant sources; 4) knowledgeable or 
transdisciplinary, characterizing bioeconomy as economy, which is based on three "pillars": a) usе of 
knowledge of gene and cellular processes to design and develop new products; b)  use of renewable 
biological sources and effective bioprocesses to stimulate "sustainable" production; c) integration of 
knowledge in the field of biotechnology and its application in various sectors (Bioeconomica: problemy 
stanovleniya, 2019); 5) systemic, defining bioeconomy, as the system of economic activities related to 
production, distribution and consumption of goods and services, resulting in increase of well-being of 
society in the long term, without exposing future generations to significant environmental risks or 
environmental deficit (Bobylev, S.N., Kiryushin, P.A., & Kudryavtseva, O.V., 2017); 6) symbiotic approach, 
suggesting bioeconomy is economy that brings together technology, markets, people, politics and actively 
establishes links between industries that have never dealt with each other before in the framework of new 
symbiotic relations, where one industry uses by-products of another. Most importantly, bioeconomy unites 
phenomena that have so far been incommensurate: business and sustainability; ecosystem services and 
industrial use; biomass and mass consumer products. The basis of sustainable economy of countries are 
effective industrial symbiosis, new raw materials, as well as processes on a biological basis. 

Thus, knowledge bioeconomy is at the center of development of countries, and demand for personnel 
for knowledge bioeconomy is continuously growing. In this study, the authors emphasize knowledgeable 
approach to bioeconomy, and therefore the purpose of this article is devoted to the analysis and 
development of core competences of personnel for bioeconomy. 

The purpose of this article is to analyze and differentiate the skills and competencies most in demand 
in the bioeconomy and develop them in the higher education system. In accordance to the goal, the article 
solves the following tasks: analysis of the approach to the definition of the concept of "bioeconomy" and 
the definition of its role in the economic system; classification and analysis of competencies in demand in 
the future; analysis of the four-layer model skills of the XXI century ; analysis of trends in education and 
identification of the specifics of Russian education; building a competency model of master's training for 
the development of bioeconomy. 

2. Methods: 

In this article, the authors use: a) theoretical methods of analysis and synthesis of information based 
on the review of the literature on problems of personnel training for bioeconomy; b) method of analysis of 
statistical data and  21st century soft skills model; c)  method of comparative analysis of educational 
standards of the Federal State Educational Standards of the Russian Federatioon 3 ++ level of master's 
programs. 

The authors’ response under this article takes into serious consideration the works of foreign authors 
(K. Schwab, N. Denis, B. Baweja, P. Donovan, M. Haefele, L. Siddiqi, S. Smiles), and Russian scientists 
(N. V. Akkanina, MA Romanyuk, D.N. Lyzhin, P.A. Kiryushin, Y.V. Naraikina, I.A. Dubovik, T.A. Ananyeva, 
V. Butenko, K. Polunin, E. Loshkareva, P. Luksha). Research findings of leading scholars and 
bioeconomy experts were examined, taking into account 21st century soft skills competence model. The 
official Rosstat website has been studied to analyze the share of people employed in the intellectual 
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sphere and in bioeconomy. The authors studied the educational standards of higher education of the new 
generation of the Federal State Educational Standards 3 ++ level master's programs. Comparative 
analysis has been carried out between universal competencies and 21st century soft skills model. 

3. Paper results: Development of core staff competences for knowledge bio-economy  

The development of knowledge bioeconomy is in close connection with the fourth industrial 
revolution. Globally, the fourth industrial revolution means accelerating decision-making and management 
at the micro and macro levels. In this regard, first of all, the key competencies of employees and human 
capital as a whole are reviewed. An increasingly important role in the market will be played by people who 
are able to work in conditions of uncertainty and perform complex analytical tasks that require non-routine 
actions and quick adaptation to the current situation. Most developed and developing countries, which 
show the highest levels of GDP growth and sustainable economic development, have more than 25% of 
high intellectual labor. In the UK, this rate is 45%, in Singapore - 34%, Germany and the United States 
have 29% and 24%, respectively (V. Butenko & K. Polunin, 2017, P.11-13). In Russia, a little over 10% 
of the population is employed in the bioeconomy sphere (Sait federalnoi sluzhbi gosudarstvennoy statistiki 
Rossii, 2019). 

The demand for this category of workers is constantly growing. Consequently, the changing global 
landscape of employment and lifestyle changes the demand structure for new individual and collective 
skills. 

3.1. Approaches to skills classification  

At present, several classifications of labor skills demanded in the future have been made in the 
reports of the World Economic Forum, Center for Curriculum Redesign, Partnership for 21st Century Skills 
and a number of other organizations. According to the World Economic Forum, the main skills in 2020 will 
be the following (Table 1) (K. Schwab & N. Davis), 2018. 

Table 1 - Demand for labor skills in 2020 

Labor Skills  Labor Skills 
Demand 

in 2020 г., % 

Share of jobs requiring skills family as 
part of their core skill set,  % 

2020 2015 

Cognitive Abilities 15 52 Less than 20 

System Skills 17 42 

Complex Problems Solving Skills  36 40 

Content Skills 10 40 Less than 25 

Production Skills 18 39 20 

Social Skills 19 37 Less than 25 

Resource Management Skills 13 36 

Technical Skills 12 33 

Physical Abilities 4 31 
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Even taking into account 5-year forecast horizon from 2015 to 2020, about 35% of the competencies 
in demand at that time have already changed, indicating a heightened pace of changes in the external 
environment and underlines the need for quick adaptation. 

Another group of economist scientists prepared in 2018 a report (Hamilton Project) in the field of 
recruitment, noting that recruitment managers in the United States are concerned about the lack of both 
hard skills, a mathematics and language good understanding, and soft skills like personal qualities and 
interpersonal skills. About a third of recruitment managers say that university graduates are not able to 
analyze data and do not have the skills to work with a team. Hamilton’s project links increased demand 
for well-developed soft skills with the future economic situation, arguing that people with developed 
cognitive abilities have a better chance of getting a proper job. (Otchet World Economic Forum: creativity 
will be one of the three main skills in work, 2019). 

According to Russian authors E. Loshkarev, P. Luksha, I. Ninenko, I. Smagin, D. Sudakov, the 
main future competences e will be: 1) concentration and management, 2) emotional and digital literacy, 
3) creative and environmental thinking, 4) cross-cultural interaction and 5) the ability to self-study 
(E. Loshkareva & P. Luksha, 2016). 

The focus of attention of modern researchers is on soft skills, and professional hard skills are coming 
to the background. The development perspective of personnel competencies is associated with 
a symbiosis of hard and soft skills. Most of the available models are aimed at developing hard skills, where 
the main competencies are professional and highly specialized skills, and soft skills are additional 
characteristics that contribute to the development of hard skills. These models can be represented as 
a two-layer “matryoshka”, where hard skills are inside, and soft outside (E. Loshkareva & P. Luksha, 
2016). These authors believe that such approach to the classification of skills has drawbacks, since: a) it 
does not allow objective assessment of soft skills due to the complexity of their measurement and control 
by the employer. These skills are associated with the development of personal deep-rooted attitudes, 
ability to self-development and the acquisition of certain character traits; b) such categorization limits the 
ability to assess the potential of each employee due to the obsolescence of the breakdown into soft and 
hard skills. For effective use of personnel assessment, it is advisable to use a more effective four-layer 
model of skills, which includes the following levels (Table 2). 

Table 2. Four Layer 21st Century Skills Model  

№ 21st Century Skills Content 

1 Context /Highly 
Specialized Skills 

Include, but are not limited to hard skills. These are skills that are 
developed and applied in a specific context. These can be professional 
skills (for example, programming in a specific language), physical skills 
(for example, driving a car) or social skills (for example, video blogging) 

2 Cross-Contextual / 
General Skills 

Skills that can be applied in broader areas of social or personal activities: 
reading, writing, time management, teamwork skills. 

3 Meta -Skills  Various modes of controlling objects in our mind or in the physical world, 
close to what are called “multiple intelligences” or “modalities of 
intelligence”, from logical-mathematical to bodily kinesthetic and 
interpersonal. 

4 Existential Skills Skills that can be universally applied throughout life and in different 
personal life contexts. They include the ability to set goals and achieve 
them (willpower), self-awareness / ability to self-reflection (awareness, 
metacognition), the ability to learn / unlearn / relearn (self-development). 
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"Matryoshka" of such skills is based on existential skills, since they determine the personal 
character, and meta-skills, which form the ability to operate with the outside and inner world. The next 
layer is formed by cross-context skills, on which any activity is based, and contextual skills, including most 
of the hard skills, are on the outer layer, since they can change in accordance with the tasks performed. 

These competencies also reflect the different life cycles of a person. Contextual skills (including 
hard skills in professional contexts) can be acquired through short training cycles, but they can also quickly 
become obsolete due to context changes. Cross-textual skills have a longer life cycle (years or even 
decades), but require a longer period of development. Meta-skills and existential skills have the longest 
life cycle, they are usually acquired in the early stages of human life and then rarely undergo changes. 
However, those who are able to rearrange their existential skills purposefully also change a wide range 
of aspects of their lives. That is why psychotherapy and spiritual practices have transforming effect even 
in a very mature person.  

3.2. Education System Trends  

In connection with the changing exterior, bioeconomy and the Fourth Industrial Revolution coming 
into force, the main part in the development of the country is played by human potential. To keep pace 
with the demands of our time and remain relevant, person must constantly learn and adapt to continuous 
changes in the external environment. Most higher and secondary vocational schools around the world 
produce specialists who have theoretical knowledge in a highly specialized environment with no practical 
experience. The system is aimed at standardized workflows, a work approach without creative potential, 
that is, performing routine tasks typical of the industrial world. At the Fourth Industrial Revolution routine 
tasks will be solved by robots and other automated programs, and the situational creative role in an ever-
changing work environment falls on a person. This situation requires the introduction of a new educational 
paradigm of integral education, which allows to reveal the full individual potential of each person and the 
collective potential of humanity (Y. Chechet, I. Frumin, 2017). 

Despite the common understanding of existing standard education problem, countries are in no 
hurry to implement new learning standards, which is associated with the complexity of the transition from 
one system to another and the length of preparation for it. According to Jarkko Hautemyaki, a professor 
at the University of Helsinki, it took 20 years of preparatory work to launch a new training program. 
Academic programs must first contain the new skills teaching demanded by the market within the 
traditional disciplines, and then gradually move from the content of a particular subject to the development 
of skills and personal qualities of students. Therefore, it is therefore appropriate to change the form of 
teaching disciplines first (Y. Chechet, I. Frumin, 2017). 

New forms of education have already been introduced in countries such as Canada, Finland, China, 
and the Republic of Korea. All of these countries seek to ensure that the goals of education are appropriate 
to the needs of their economies. Thus, Finnish researchers note the development of a long-term global 
trend in complex non-routine tasks and teamwork tasks, involving expert thinking and integrated 
communication. Chinese researchers have also added universal competencies in the overall learning 
context. In their opinion the success of gaining universal competences depends on the conditions, context 
and structure of training. In this regard, the structure of the updated curriculum in China is based on 
interdisciplinary concepts, themes, processes. Methods of teaching in key subjects are changing in the 
direction of practically oriented. For example, in learning a language, focus on such competencies as 
vocabulary development, perception and text generation, and the use of speech has been made. During 
history course empirical studies and analysis of historical evidence are carried out, and in technology 
learning training is built on projects and design-oriented teaching. 

Russian workers should focus on such skills as creativity, originality and initiative, analytical 
thinking and innovation, active learning and learning strategies, technology design and programming, 
critical thinking and analysis, emotional intelligence, complex problem-solving, leadership and social 
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influence, reasoning, problem-solving and ideation, systems analysis and evaluation to be competitive in 
the future. 

3.3. Specific Feature of Russian Education and Competence Model of Master's Training for 
Bioeconomy Development  

The Russian education system has a complex development history and has evolved a number of 
changes from the beginning of the twentieth century to the present. It went through such stages of its 
development as: 1. Mass education (before the 40s of the 20th century), the main task of which is “to 
teach how to read, write and count”; 2. Utilitarian and specialized vocational education (from the middle 
to the end of the 20th century), the purpose of which is to acquire the skills necessary in a particular 
profession; 3. The beginning of the XXI century. - Transdisciplinary and multivariate education, focused 
on the acquisition by students of both professional (hard) and soft skills. 

The Russian system of higher education in the conditions of the new economy is implementing the 
model of 21st century soft skills of the in parallel in two ways, which can be defined as: 1) competency-
based, involving the specification and development of universal competences; 2) organizational, focused 
on building a academic program based on the transdisciplinary principle. 

According to the first direction - the competence approach, in the system of the Russian second level 
of higher education (master’s programs) in all areas of training, the educational standards of the Federal 
State Educational Standards of the Russian Federation 3 ++ consistently come into force, which 
correspond to 21st century skills model. The following universal competencies are highlighted in the new 
educational standards, which universities are required to prepare regardless of the direction of master's 
training: systemic and critical thinking (the ability to critically analyze problem situations based on a system 
approach, to craft an action strategy); development and implementation of projects (the ability to manage 
the project at all stages of its life cycle); teamwork and leadership (the ability to organize and manage the 
work of the team, to develop a team strategy to achieve the goal); communication (ability to apply modern 
communication technologies, including in a foreign language(s), for academic and professional 
interaction); intercultural interaction (the ability to analyze and take into account the diversity of cultures 
in the process of intercultural interaction); self-organization and self-development (including health 
preservation) (Federalniy gosudarstvenniy obrazovatelniy standart vyshego obrazovaniya, 2017). 

In the second direction - the organizational approach to the introduction of 21st century soft skills in 
Russian higher education system in building master's programs, focus is placed on inter-faculty 
cooperation (transdisciplinary approach) and networking, where the university is a global platform for 
knowledge sharing. So, in the Moscow State University (MSU) in 2014 two inter-faculty programs were 
opened: at the Faculty of Biology together with the Faculty of Economics - “Bioengineering, Biotechnology 
and Bioeconomy”, and also at the Faculty of Economics together with the Faculty of Biology - 
“Management of Biotechnologies”. On the principles of networking in the same year, a master's program 
“Finance for Innovative Medicine” was created at the Institute of Master’s programs of St. Petersburg 
State University of Economics, involving several departments of the University (Economics, Finance and 
Management) and The Turner Scientific Research Institute For Children’s Orthopedics. 

From an innovation ecosystem development perspective, the distinctive and competitive advantages 
of inter-faculty programs built on the transdisciplinary principle and programs built on the principles of 
network interaction between business partners (educational system and innovative medical institution) 
are: a) achieving a symbiotic and synergistic effect as a result of mutual penetration knowledge of various 
fields of science and practice; b) possibility of creating and promoting high-tech and innovative 
developments, in the framework of which students are trained in various technologies of promotion and 
commercialization. The participants of this project are interdisciplinary teams consisting of specialists in 
natural sciences and humanitarian fields. 
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4. Discussion: Conclusions 

The authors of this article analyzed and differentiated the skills and competencies that are in demand 
in the bioeconomy, justified the expediency of their development in the system of higher education. 

The intensive development of a bioeconomy in sectors of the economy is also accompanied by the 
onset of the Fourth Industrial Revolution. Under these conditions, the traditional education-oriented 
training system is not able to meet the requirements for the competence-based model of personnel of the 
new time. The process of transition to a new educational model is a time consuming and lengthy process. 

To achieve the goal set in the article, the authors performed the following steps (tasks). 
1. The article reviewed the existing approaches to the definition of the concept of "bioeconomy", 

among which an important place in the article belongs to the knowledge approach. According to this 
approach, bioeconomics is understood as an economy that is based on three “pillars”: using knowledge 
of gene and cell processes to design and develop new products; the use of renewable biological sources 
and effective bioprocesses to stimulate "sustainable" production; integration of knowledge in the field of 
biotechnology and their application in various sectors. It should be noted that such an approach to 
bioeconomics substantiates the desirability of analyzing the skills and competencies that will be in demand 
in the future in the real economy. 

2. In the article, the authors conducted a study of various scientific schools that were engaged in 
research in the field of identifying new competencies (skills) demanded by the new time. All these 
researchers allegedly arrived at the same result. As the most sought after by 2020. Skills are the following: 
critical thinking, teamwork, communication, cognitive ability, ability to solve complex tasks, ability to 
project activities. This is due to the fact that in a new economy in the context of continuous automatization 
of processes and the introduction of robotics, a person has to be able to solve complex, non-routine tasks, 
make cognitive solutions, work in a team on a single project. 

3. The analysis of the educational systems of different countries, including Russia, was carried 
out in order to determine the soft skills that are basic in the economy of the future - bioeconomy. In the 
education system of China, Finland, the Republic of Korea and Canada, universal competencies, called 
soft skills, have already been introduced. 

The article highlights the main stages of the Russian education from the 40s of the 20th century 
to the present. The authors of the article justified that in the education system of Russia also questioned 
the priority of rigid competencies, which until recently were considered basic in the system of training 
highly specialized specialists. But since the beginning of the XXI century in Russia, as well as around the 
world, a turn has been made towards acquiring soft skills by students and trainees, since they are the 
most demanded new time. 

4. In the Russian higher education system, a number of new educational standards have been 
prepared at the master's level that meet the requirements of the new time. In our opinion, the development 
of soft skills should be implemented within the framework of two main areas: 1) a more profound 
competence-based approach and 2) an organizational, focused on building master's programs for the 
development of bioeconomy on the principles of transdisciplinarity, inter-faculty and inter-department 
cooperation and network interaction of business partners (creation of a single innovative platform of the 
educational environment and the knowledge-intensive organization). Thus, the system of vocational 
(formerly higher) education should not only develop professional competencies, but also encourage the 
individual to develop soft skills during off-hours, generate interest in self-learning and inculcate skills of 
communication, critical thinking and a desire to learn, since soft skills are a priority in new economic 
conditions. 
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Abstract 

Digital transformations in the field of entrepreneurship are gaining momentum. The philosophy of 
entrepreneurship, and business development depends on the way we perceive digitalization (as 
technology or as a new business model).  

This article presents the results of research on the business digitalization perspectives and problems 
caused by it. On the one hand, digital technologies are a basis for innovation and entrepreneurship 
development; on the other hand, they lead to market monopolization.  

The article deals with the problems of the digital economy as a new formation looking at it through 
the prism of doing business.  The objective of this research is to identify possible business growth areas 
by using digital technologies. 

The general scientific and special methods, such as semantic analysis techniques, retrospective 
analysis, and statistical survey methods, were chosen as the scientific tools for this study.  

As an issue to be debated, this study proposes a discussion of the digitalization opportunities and 
threats, with a view to neutralize the latter.  

Key words: 

Entrepreneurship, economic growth, digital economy, digital business technologies, self-
entrepreneurship. 
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1. Introduction 

Digital economy: information technologies or a new formation 
Digital transformations in the field of entrepreneurship are gaining momentum. The way we perceive 

digitalization (as technology or as a new business model), influences the philosophy of entrepreneurship, 
business development, and economic advance. 

Currently, in economic community there are several opinions about which advantages and 
disadvantages digitalization carries with it. The advantages of digital transformations are expressed in 
optimizing the business model of enterprises. The disadvantages of digital transformations are manifested 
in the redistribution of business value. 

The outlook for economic development based on digital technologies are rather a controversial issue 
that requires the consolidation of scientific and practical efforts of business, society, government, and 
informed decision-making in this area.   
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2. Materials and methods 

The general scientific and special methods, such as the semantic analysis techniques, the 
retrospective analysis, and statistical survey methods, were chosen as the scientific tools for this study.  

The information basis of the study is the statistics and analytical developments of the World 
Economic Forum, Higher School of Economics and of the Federal State Statistics Service of the Russian 
Federation.  
The theoretical and methodological ground of this research is the works by both classics and 
contemporary representatives of scientific thought. J. Stiglitz, C. Pissarides, K. Albrecht, Wennekers and 
Thurik and others, as well as methods of assessing information and digital technologies implementation 
in the economy.  

Wennekers S. and Thurik [Wennekers S.&Thurik R., 1999] identify two basic roles that 
entrepreneurship can have in promoting economic growth. The first role is establishing new firms and 
developing entrepreneurship as a whole. The second role concerns businesslike people, including the so-
called entrepreneurs and self-entrepreneurs who are engaged in entrepreneurship without establishing 
their own firms.  

J. Stiglitz [Stiglitz J., 2016] views information economics as a substitution for traditional economic 
theory, highlighting the role of information in achieving market efficiency. 

C. Pissarides [Pissarides C., 2000] considers the current state of the economy and the possibilities 
of its growth through the use of digital technologies in terms of the household incomes differentiation. 
According to him, digitalization exacerbates the problem of the household incomes differentiation in 
different countries, and contributes to the stratification of society depending on people’s income.  

The basis of the presented research was made up of key definitions and principles of the digital 
economy, digital management, and types of digital transformations in business.  
Digital economy is a set of markets and sectors, where the competitive actors, platforms and technologies 
interact; where competencies are formed necessary for the development of markets and industries; 
institutional environment (regulatory control, information infrastructure, personnel, information security). 

Among the basic principles of the digital economy we can name: transparency, openness and 
accessibility. Digital control is a quantitative management of the state and economy based on intellectual 
knowledge, logical-probabilistic models of systems risk, and specialized software. 

The major types of changes (digital transformations) in business, carried out through the use of 
digital technologies include the following: 

1. Implementation of small, low-risk initiatives. The revision and transformation of business 
processes hardly occur.  

2. Transformation of the enterprise operating model. Changes are associated with modification 
of business processes, organizational structure, and employee skills. 

3. Transformation of the business model. Modification of business philosophy. Changes of not 
only the product, but also relationships with customers and partners; employee competencies 
enhancement.  
Table 1 presents data on digital technologies which are currently used by the business sector.  
  



80 
 

Table 1. Digital technologies used by business 

  Broadband 
Internet 

Cloud 
services 

RFID-
technologies 

ERP-
systems 

E-sales using 
specialized forms 

posted on the website 

Entrepreneurship 
sector - total 

80.5 20.5 5.8 17.3 12.6 

Extraction of mineral 
resources 

88.8 17.7 10.3 24.5 7.3 

Manufacturing 91.3 23.2 8.7 22.1 19.3 

Generation and 
distribution of 
electric power, gas 
and water 

80.1 16.2 4.4 13.3 9.4 

Construction 85.0 21.6 5.6 8.1 9.7 

Wholesale and retail 
trade 

91.6 25.7 7.8 32.6 25.3 

Hotels and 
restaurants 

76.3 27.5 7.5 12.2 17.9 

Transport 72.9 16.5 6.2 14.4 9.8 

Communications 89.0 31.2 8.9 33.6 24.8 

Real Estate 
Operations 

69.9 16.9 3.2 7.3 5.1 

Source: Indicators of digital economy: 2018: Statistical Book/ G. I. Abdrakhmanova, K. O. Vishnevsky, G. L. Volkova, L.M. 
Hochberg et al.; National Researches University "Higher School of Economics".– M.: NRU HSE 

A great part of digital technologies are taken up with broadband Internet, while technologies per se 
(for example, RFID technologies) have remained underutilized.   Thus, the objective of this research is to 
identify possible business growth areas by using digital technologies. 

3. Results 

3.1. Advantages and prospects for economy and business digitalization  

 In 2015, the Digital Transformation Initiative program was developed as an initiative of the World 
Economic Forum (Switzerland, Davos), involving the expansion of digital and information technologies to 
ensure sustainable growth and the development of economic systems.  
 In industrial entrepreneurship, the establishment of a “production digital twin” is a promising area of 
business processes automation and optimization”. The adoption of this approach implies the digitization 
of the companies’ production chain, that is, the creation of a virtual twin of production units with regard to 
the equipment used, its location, taking into account the features of operations, etc. Such a digital twin 
ensures the ability to control the planned values of performance indicators (product mix plan, throughput, 
duration of the production cycle, costs) compared to the actual state of affairs. Digital production twin 
enables modeling the changes (improvements) and calculates their effect close to real.  In so doing, the 
number of options for analysis can be any, and the choice implemented at the production unit can be 
determined by the optimal combination of the necessary target values. It is important to keep the digital 
twin of production up to date through the implementation of direct communication with equipment, 
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production stations, redistribution, and fulfillment (non-fulfillment) facts. To solve this problem, the 
industrial “Internet of things” is used, which provides the connection of sensors, detectors and other data 
acquisition equipment with production management systems and a digital twin of the workshop. The area 
of production processes digitalization is the real maintenance of the product life cycle in operation. As 
well, based on the analysis of big data, it is possible to provide digital services to its customers (end 
products exploiters), which allow you to choose more efficient modes of operation, moving from 
maintenance basis to condition-based maintenance. A promising industry for implementing the concept 
of the digital twin is the aviation industry, where the effect of the digital twin is expressed not only in the 
form of cost reduction, but also in improving the quality and, what is most important, product reliability.   
 As an example of the applying new methods to attract customers, we can consider the hospitality 
industry. In this field, first internal business processes were automated.  Then, the functions of corporate 
information systems began to include not only planning, but also the management of material, labor, and 
financial resources (information systems of the ERP class). Currently information systems designed to 
automate the processes of interaction with customers and potential consumers of hotel services, conduct 
marketing activities are widely used (information systems of the CRM class). The development of Internet 
technologies has provided the sector with new opportunities for studying consumer preferences and 
promoting hotel services.  

Innovative information technologies, the impact of which is aimed to form positive emotions and 
holistic experiences of tourists, are focused not only on influencing potential consumers’ consciousness, 
but also on their subconscious mind.  Such innovations include, for example, the use of robots as hotel 
concierges, the delivery of goods using unmanned aerial vehicles, the use of devices with the function of 
virtual / augmented reality.  

Thus, the advantages of business activity digitalization lies in automating internal and external 
business processes, applying new methods to attract customers, and reducing decision-making time.  

3.2.  Problems and threats of digitalization  

 Along with the prospects and benefits of the universal application of digital technologies in business, 
it is necessary to highlight a number of problems and threats.  

For example, the Nobel laureate Christopher Pissarides squarely tells that “the main threats to the 

economy in the future will be the development of digital technologies, which will lead to an increase in 
inequality between countries, and robotization. Digital technology and computerization now even more 

emphasize inequality” [Pissarides C., 2017].  

Karl Albrecht [Albrecht K, 2011] also questions the importance of the universal application of digital 

technology, noting that intellectual work and data management are not the same thing. “Information is 

not learning, not wisdom, not common sense, not kindness, not a sense of humor, and not courage. If 
information were learning, you could become educated by memorizing the World Almanac. Information 
technologies do not always make people smarter, on the contrary, thanks to them; many responsibilities 

have become easy for people with limited mental abilities. Real intellectual workers are very rare”. 

Figure 1 depicts data on how workers with the highest skill level apply digital technology.  
  



82 
 

Figure 1:  The application of advanced digital technologies by highly qualified scientific personnel across the 
employment sectors, as a percentage of the number of candidates and doctors of science in the relevant 

employment sectors (2017) 

 
 

Source: Indicators of digital economy: 2018: Statistical Book/ G. I. Abdrakhmanova, K. O. Vishnevsky, G. L. Volkova, L.M. 
Hochberg et al .; National Researches University "Higher School of Economics" .– M.: NRU HSE, 2018 – 268 p. 

 In a consolidated manner, the lack of competent personnel who understand the transformation 
of business, as a rule, the limited timing of transformation, conservatism, and the redistribution of capital 
-are major problems faced by modern society, focused on universal digitalization.  

4. Paper results 

 Summing up the pros and cons of the economy digitalization, we should remember that from the 
point of view of the business structures development, digitalization has quite a few positive points. At the 
same time, flaws and threats should not be underestimated. It is the balance of positive and negative 
phenomena of digitalization that can become the basis for sustainable growth. Figure 2 shows the 
advantages and difficulties in implementing the digitization processes in business structures.  
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Figure 2: Advantages and difficulties in implementing digitalization processes 

 

Source: compiled by the authors 

Informatization has increased the price of indispensable, not amenable to formalization knowledge. 
The number of employees who need knowledge not only in their professional field, but also in related 
fields is increasing.  A person has to invest not only his/her professionalism but also be 100% devoted to 
his/her job.  The wage earner is replaced by worker-entrepreneur, who is concerned about his/her 
education, advanced training, medical insurance, etc. The concept of self-entrepreneur comes to the fore 
in the digital economy. Only constant improvement of one’s own competencies (including digital and 
entrepreneurial) workers, with all the opportunities that digitalization provides, can neutralize the main 
problem - income differentiation.   

As possible points of business growth through the use of digital technologies, it is possible to 
identify the following areas of strategic development for business structures: 

1. Customer service. Using communication channels (analytics tools, scoring, variability, 
adaptability, forecast) to attract and retain customers, and build a positive image;  

2. Partnering relationships. Applying the technique of non-standard solutions in business, 
carrying out applied research and searching for new business solutions based on collaboration. 
Considering partnering relationship as the basis for business scaling;  

3. Data enrichment and innovative technologies adoption. Modeling consumer behavior, 
processes, producing forecasts based on Big Data. Searching for and testing new business growth areas  

5. Implementing a personnel strategy, which consists in the constant improvement of the 
workers’ skills and forming competencies according to the digital economy needs?  

Thus, to ensure economic growth at the expense of modern digital technologies, business 
structures should maximize the benefits of digitalization and minimize the negative phenomena 
associated with the development of the information society.   

 
This study was financed by a grant from the Plekhanov Russia University of Economics 
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Abstract 

A modern industrial enterprise, like other elements of the economic system, is subject to changes caused 
by various factors. Innovation and information technology in all areas have become the main trends and 
the basis of digitalization. Digital transformation requires industrial enterprises, in turn, transition to new 
business models and improvement of all processes. As part of the study, the authors set the goal of finding 
opportunities for development in the conditions of digital transformation, when an industrial enterprise is 
a complex open dynamic adaptive type system operating in new formats, models and market conditions, 
infrastructure and network connections between process participants. One of these models can be the 
SMART production model. This article discusses approaches to the creation of SMART production of 
different sectoral nature and regional location, as elements of an industrial enterprise ecosystem. 
Objective: to justify the use of the ecosystem approach and the concept of smart production in the 
conditions of digital transformation of the environment of functioning of an industrial enterprise. Methods: 
methods of analysis and synthesis, ecosystem approach, methodology of factors analyse. Results: 
systematization of problems of digitalization of an industrial enterprise and determination of directions for 
their solution based on the concept of smart production in conditions of differentiation of sectoral and 
regional factors. 

Key words:  

Ecosystem, industrial enterprise, digitalization, Industry Comparison, SMART production.  

JEL: L11, L15, L65  

1. Introduction:  

Digital technologies are rapidly changing the standard forms and methods of doing business around 
the world, transforming industries, regions and entire countries. The changes concern both the form of 
economic activity and its content in the sectoral and regional contexts. As a result, economies switch from 
complexes, clusters and other forms of integration towards the establishing of ecosystems, each of which 
has certain specific features including in the sphere of digital transformation. However, progress in the 
field of digital technologies, their diffusion and impact on the economy and society have different rate both 
in the sectoral context and in terms of the regional digital infrastructure. The lag in the actual data receiving 
and processing, the inability to use the prepackaged digital resource, inevitably leads to a decrease in the 
performance of production and business systems, the risk of losing the previously won market share, and 
an increase in the economic underdevelopment. It is particularly difficult to overcome these problems in 
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the industrial sector of the economy. In this regard, the issues of analyzing the level of digital 
transformation of industrial enterprises, as the most challenging, and finding opportunities to improve it, 
are becoming topical. The objectives of the study are to clarify the approaches to identifying digital 
transformation of an industrial enterprise and its best practices, finding opportunities for an industrial 
enterprise development in the course of digital transformation through the SMART production analysis of 
enterprises in various sectors and industries, based on regional specificities. The object of the research 
is modern industrial enterprises, viewed as elaborate systems of open dynamic adaptive type, operating 
in new formats, models and market conditions, infrastructure and network connections between process 
participants. The article analyzes the problems of industrial enterprises’ digital transformation and 
proposes the use of an ecosystems approach and the SMART production concept for the industrial 
enterprises operations in a digital environment.  

2. Methods 

2.1. Literature review 

Digital transformation is defined as a process that is used to systemically restructure the economy, 
institutions and society (Brennen & Kreiss, 2016; Unruh & Kiron, 2017). The changes brought about by 
digitalization provide unforeseen opportunities and offer the possibility to create radically new products, 
services, and business models (Matzler et al, 2016). These innovations may lead to new forms of 
cooperation between companies or changes in customer/employee relations (Kiel et al., 2016, referring 
to Kagermann et al., 2013). As a result of this new integrated implementation of digital technologies, 
companies can succeed in optimizing resource utilization, cost cutting, increasing productivity and staff 
efficiency, optimizing supply chains, increasing customer’s loyalty and satisfaction: and these are just a 
few of these opportunities (Coupette, 2015; Kagermann et al.2015; Kaufmann, 2015; Loebbecke & Picot, 
2015). Digitalization, and then digital transformation, are the driving forces of changes, as they implement 
new Internet-based technologies (Unruh & Kiron, 2017). Unlike the process of converting analog 
information into digital data (Brennen & Kreiss, 2016), the definition “digitalization” through new 
technologies is used to describe any changes in the enterprise itself, its production processes, and 
business models, which in turn positively influence both the performance and efficiency of the entire 
business (Westerman et al., 2011). Some authors (Bloching et al., 2015) interpreted digital transformation 
as a continuous interaction of all business sectors and actors’ adaptation to the requirements of the digital 
economy, while others (Unruh & Kiron (2017)) defined it as a systemic restructuring of the economy, 
institutions and society through digital diffusion. Digitalization has evolved from a form of technical 
evolution into the phenomenon, which is able to influence any organization. The physical and digital 
worlds are increasingly converging and have to work hand in hand so that manufacturing companies can 
also become digital (for example Industry 4.0) (Linz et al. 2017). 
Currently, digital transformation and enterprise’s (organization’s) ecosystems as a theoretical concept are 

based on the following provisions:  
- development theories: cyclical development by N.D. Kondratiev, H. Mensch, innovation theory by 

J. Schumpeter, innovation theory of technological dynamics and economic growth 
(by C. Freeman; S.Yu. Glazyev, S. Kuznets, Yu.V. Yakovets) and others;  

- theories of industrial enterprise modernization: 
industry-4.0; the new industrial revolution “makers” by C. Anderson; the fourth industrial revolution 
by K. Schwab; the new (fifth) industrial revolution by P. Marsh. In addition, there are also concepts 
of: Industrial Internet; Connected Enterprise; SMART Manufacturing; Smart Factory; 
Manufacturing 4.0; Internet of Everything; Internet of Things for Manufacturing. 

- Ecosystem theories: theoriesof entrepreneurial ecosystems (Moore J.F, 2006; Teece D.J., 2007) 
the concept of research on innovation processes of ecosystems in the works by R. Adner, 
K. Fukuda and C. Watanabe, B. Mercan, D. Goktas, S. Durst. If foreign researchers laid the 
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foundations of the theory of business ecosystems, Russian scientists (K.S. Veselova, E.A., 
Mironova, N.M., Smirnova, V.V., Aleschenko, L. Kopeikina, I.N. Dubina & others) based on the 
findings of their foreign colleagues, expanded the scope of the ecosystem approach application, 
and took into account the spatial hierarchy of ecosystems, exploring the federal, regional, sectoral 
and other levels of its formation and functioning (Doroshenko S.V. & Shelomentsev A.G., 2017).  

2.2. Data Processing Methods  

For information processing, we used the methods of analysis and synthesis, statistical processing 
methods for two groups of information sources - official statistics and data from consulting reports. 

We have an initial set of data from the federal statistical observation of Russia “Information on the 
development and implication of cutting-edge production technologies”, data on the statistics of science 
and education in Russia, compiled by the FSBSI RI FRCEC, data from the Center for Strategic Research 
“Analysis of the most important structural characteristics of the manufacturing capacities of the 
manufacturing industry in Russia”; data from the Analytical Center for the Government of the Russian 
Federation, aggregated statistical information of the geographic information system for technoparks of the 
Ministry of Industry and Trade of Russia, data from organizations such as VINITI RAS (digital information 
resources of the modern innovation infrastructure), the Institute for Statistical Studies and Economics of 
Knowledge of HSE (statistics of science, technology, innovation, education information society and the 
digital economy, long-term forecasting (foresight), science and technology and innovation ITIC 
international cooperation in the scientific field), etc. 

At the same time, we carried out an analysis relying on the original data set of foreign sources such 
as the data of the Digital McKinsey expert group “On the state of digitalization in Russia”, data from the 
Information Technology and Innovation Fund (ITIF), the World Bank and the Bank for Reconstruction and 
Development.  

3. Paper results 

3.1. Formation of digital economy and digital transformation 

The evolutionary development of the economy has led to the emergence of new technologies and a 
vivid manifestation of innovations. Breakthrough technologies have created new opportunities for the 
development of industrial production as a basis for high-quality economic growth, for the formation of new 
industries and sectors of the economy. Later, not only the production technologies were updated, but also 
the principles and systems of industrial enterprises management, which take into account not only 
technological changes, but also the requirements of the external environment and changes in its 
qualitative, institutional and infrastructural structure. As a result, an industrial enterprise undergoes 
fundamental changes, which cover not only the entire production system, but also the infrastructure and 
the “environment”, forming the so-called ecosystem. According to some researchers (Kovalchuk Yu.A. & 
Stepnov I.M., 2017), information systems based on digitalization of not only production, but also society 
as a whole will become an integrator of breakthrough technologies, when industrial enterprises become 
just one of the platforms integrated into modern industrial development. The company itself will eventually 
move to the end-to-end digitization of all physical assets and their integration into the so-called digital 
ecosystem, which includes the partners of the company involved in the value chain. 
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Figure 1. Digital Transformation Tools (Rolandberger, 2016) 

  
 

In this case, the stage of the enterprise digitalization can be determined by the digital transformation 
tools (Figure 1) (The digital transformation of industry / www.rolandberger.com). In fact, the transition to 
the Industry 4.0 model includes changes in the labor relations, which, in turn, leads to a transition from 
the product model of company-to-company and company-to consumer interaction to the model of digital 
technological ecosystems and the interaction between them. The changes, which have become evident, 
lead to the evolutionary development of the business model of an enterprise (Table 1). 

Table 1 Comparison of industrial enterprise business models 

Classical business 
model of an enterprise 

“Digital” business model 
of an enterprise 

Enterprise - ecosystem 

Interaction with the client 
at “sales points and 
maintenance centers”. 
Low degree of process 
automation. Low degree 
of organization flexibility 
in adaptation to 
changes. Low degree of 
personalizing 

Digital sales and service 
channels. Digital end-to-
end processes. Platform 
and culture providing 
flexible adaptation to 
change. 
Use of advanced 
analytics 

A single “digital window” for product 
presentation and interaction with customers, 
suppliers, resellers, etc. 
On-line partner mode for clients. Openness to 
changes and willingness to adapt to a 
changing business environment. Platform for 
flexible integration with partners.  
Synergistic effect while using different 
products and services. Large client base and 
high customer confidence. 
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Functioning within the concept of "Industry 4.0" provides access to the next stage of integration of 
production, financial and other resources of companies present in the market.  

The problem is that it is easier to digitize services, trade, and the financial sector. As for industrial 
enterprises, we can speak of digital transformation and the possibility of shifting a significant number of 
processes to on-line (for example, technical support, accounting, agreement negotiation, transactions 
registration, logistic processes, and personnel training). 

According to McKinsey experts, the technologies that are the basis for Industry 4.0, which 
predetermine the digital transformation of enterprises, are grouped into four main clusters: 

1. technologies related to data, computing power and communications (big data, Internet of 
Things and machine-2-machine-technologies, “cloud” technologies); 

2. technologies related to this data analyzing (digitalization and automation of scientific work, 
advanced analytics); 

3. technologies related to human-computer interaction (new interfaces, virtual, augmented and 
mixed reality technologies);  

4. technologies associated with the transition from the digital world to the physical one (additive 
manufacturing technologies, for example, industrial 3D printing, robotics, new ways of generating and 
storing energy). 

The basic principles of "digital" management, both at the level of industrial enterprises and at the 
state level, are the following: data acquisition in real time; economic processes management on the basis 
of automated big data analysis; high speed of decision making, instant response to changes and 
interactive environment; orientation towards a specific user, customer life situations as a business process 
are getting closer thanks to mobile devices and the Internet of things; one-touch solutions; digital 
ecosystem is understood as a center of synergy among the state, business, and citizens. 

3.2. The reality and prospects for digital transformation of industrial enterprises 

Today's Russia with all the complexity of the conditions came close to the formation of a digital 
economy. However, the implementation of the Industry 4.0 concept on the basis of Russian enterprises 
is confronted with a number of systemic problems. The main is the unpreparedness of the production and 
information environment for the transition to modern network technologies of interaction and operations 
based on open platforms (Fig. 2). 

Figure 2 - Access to digital services in Russia and the EU, % (Rosstat, Eurimonitoring, 2016) 
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In terms of digitalization, the most important industries for Russia most of all lag behind the EU 
countries: the mining industry (-66%), the manufacturing industry (-53%) and transport (-56%) (Fig. 3), 
(McKinsey & Company, 2018). 

Figure 3 - The gap in digitalization level between Russia and the EU 

 

The share of Russia's digital economy in GDP is only 3.9%, which is 2-3 times lower than that of the 
leading countries. From 2011 to 2015, GDP increased by 7%, and the volume of the digital economy by 
59% - by 1.2 trillion rubles. Countries that demonstrate success in creating a digital economy are 
“successful” due to various factors. Germany pioneers in industrial technology. There, about 10% of the 
population is employed in high-tech industries, which is about two times more than in Russia (Avdeeva 
I.L., Golovina & T.A. & Parakhina, 2017). South Korea and Japan managed to create the largest digital 
companies based on traditional corporations (Samsung, LG, Toyota, Sony, Toshiba, SoftBank). China, 
where the share of the digital economy is comparable with the US, despite the fact that it belongs to 
developing countries, has been successful both in identifying and implementing promising digital 
solutions, and in developing its own export-oriented projects (Alibaba, Huawei). Especially quickly and 
efficiently, China implemented the “digitization” of a multi-million population that use on-line retail, on-line 
ecosystem capabilities and digital banking (Avdeeva, 2017). 

The degree of digitalization of national economies varies greatly in the world (methods of the EEF, 
Cornell University's Johnson Graduate School of Management and INSEAD business-school, the 
international index of the digital economy and society (I-DESI), etc.), however, a group of leaders in the 
development of the digital economy has already been formed, but Russia is not among the leaders by 
any of these indices (Revenko L.& Revenko N., 2017). For example, in accordance with the Digital 
Evolution Index (Chakravorti B. & Chaturvedi R.S., 2017), Russia occupies the 39th position. 

According to the report of the Center for Strategic Research “Analysis of the most important structural 
characteristics of the production capacities of the manufacturing industry in Russia”, the average age of 
refining capacity is 19 years, in metallurgy - 17 years, in chemical production - 14 years. Russian 
enterprises use few industrial robots to automate production. The density of production robotization at 
Russian enterprises is more than 20 times lower than the world average. In Russia, the share of numerical 
control tools is about 10%. The Russian industrial robots market share is currently only 0.25% of the 
global total, and its main consumers are China (27%), South Korea (15%), Japan (14%) and North 
America (about 14%). Also, the lag is observed in the number of numerical control tools (CNC): in Japan, 
more than 90% of machines belong to this class, in Germany and the USA - more than 70%, in China - 
about 30% 55, and in Russia in 2016 the share of numerical control tools was only 10% with a growth 
forecast of up to 33% by 2020. Russia's share in the total use of product lifecycle management systems 
(PLM) roughly corresponds to its share in global industrial production and is approximately 2%.  
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This indicator is significantly lower than that of the leading industrial countries, where the share of 
PLM use, as a rule, 1.5-5 times exceeds their share in the global industrial production. Despite 
investments in the equipment fleet upgrading over the past 15 years, Russian industrial enterprises 
demonstrate a low rate of processes digitalization. Even when Russian manufacturers use modern 
equipment with sensors, they often do not know how to use the data generated by this equipment to 
increase efficiency, on average only 1% of such data is used. 

However, despite the difficulties both in Russia and abroad, there are positive practices in the 
adoption and implementation of smart production elements as part of an industrial enterprise ecosystem. 
The experience of authors' participation in industry forums, interviews with the management of industrial 
enterprises in Russia, representatives of industrial development institutes, allowed us to accumulate 
information and analyze the successful experience of digital transformation and the accompanying 
problems. 

Smart production means an initiative that will revolutionize the production business strategy by 
transforming traditional manufacturing factories from “cost centers” into profitable innovation centers 
through the integration of industrial automation, the Internet of things and information technologies, 
including cloud services, 3D models, robotics and integration platforms (Tolkachev S. A., Mikhailova P. 
Yг. & Nartova, E. N., 2017). 

We can name some successful examples of the introduction of advanced industrial production 
technologies in the Russian engineering industry: in shipbuilding, the implementation of virtual production 
ideas (OJSC “SC Zvezdochka” as early as in 1978), in the aviation and atomic industry systems of 
computer design and product life cycle Management, PLM), a virtual design office; in the oil and gas 
industry — using 3D field modeling tools; and in mining, sensors and portable devices are actively used 
to help monitor the condition and location of equipment, the location of workers, the rate of gas pollution 
in mines, and to optimize the work of maintenance teams. The construction of nuclear power plants 
gradually introduces tools of multidimensional design and construction planning. At the Magnitogorsk 
Metallurgical Plant, the introduction of Yandex Data Factory advisory service, based on the principles of 
computer-assisted training, which allows optimizing the consumption of ferroalloys and additional 
components in steel production.  

3.3. Prospects and limits of the industrial enterprises transition to smart manufacturing  

An analysis of the number of organizations developing advanced production technologies in Russia 
as a whole over the past 17 years identifies almost doubled growth (Table 3), but the change in 
fundamentally new technologies for Russia is less than 13%. 

Table 3 The number of organizations that developed advanced production technologies (APT) in Russia (Science 
and Education Statistics, 2018) 

  2000 2005 2010 2012 2013 2014 2015 2016 2017 

Organizations developed 
APT – total  

324 314 438 492 539 510 555 608 585 

− new for Russia  - - - 447 490 468 509 562 533 

−  fundamentally new - - - 66 76 78 78 75 77 

Organizations that have 
developed PTP based on 
patented inventions  

- - - - 252 224 206 209 188 

 

Comparison of advanced production technologies by novelty and federal districts confirms the 
conclusion that most innovations are carried out at the expense of central districts both by the growth rate 
of the developed technologies and by their share (Table 4). 
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Table 4 Developed advanced production technologies by novelty and districts in Russia (Science and Education 
Statistics, 2018) 

District  
Technologies, total 

including 

new for Russia fundamentally new 

2015 2016 2017 2015 2016 2017 2015 2016 2017 

Total  1398 1534 1402 1223 1342 1212 175 192 190 

Central  517 538 480 480 468 422 37 70 58 

including Moscow 259 206 164 238 179 150 21 27 14 

Northwest 235 239 206 217 221 172 18 18 34 

South 63 76 79 37 70 71 26 6 8 

North Caucasus  23 15 23 19 14 20 4 1 3 

Volga 238 279 226 217 251 199 21 28 27 

Ural 204 254 236 168 210 195 36 44 41 

Siberian  92 107 124 68 88 110 24 19 14 

Far Eastern 26 26 28 17 20 23 9 6 5 

 

We used the analysis of official statistics and data from consulting reports and came to the following 
conclusions. Among the fundamental features of the industrial enterprises development in the 
environment of digital transformation we can highlight the following: high rate of change and the 
emergence of new business models; transformation of business processes of enterprises and industries; 
rationalization of expenditures relating to business processes; active development of digital platforms. 

Denoting the advantages of the industrial enterprises transition to the ecosystem, we should note 
the limits that accompany this process today. Among the main ones, we have identified the following: 
- Huge information flow, which is the basis of the fourth industrial revolution. As a result of the rapid 

increase in the number of sensors, embedded systems and “connected” devices, as well as the 
expansion of horizontal and vertical links within the value chains, a huge continuous data flow is 
formed. 

- The need to harmonize / integrate internal and external data that comes from multiple sources in 
different formats.  

- The need for experts and effective data analysis tools to achieve the desired results.  
- The need for reliable data security and finding an approach to managing data rights to build digital 

confidence.  
- The need to improve the applied IT technologies in order to create a hybrid IT environment integrating 

cloud and traditional models capable of managing processes based on customer-oriented 
decentralized microcontroller system instead of standard programmable logic controllers.  

- The need for unification of standards supporting SMS (Smart Manufacturing Systems), which vary 
today from information technology and communications to those that manage enterprises, including 
supply chain standards. Existing production standards are not enough to implement the concept of 
Industry 4.0, which will cause not only the need to develop regulatory documents, but also change 
technical standards and business architecture. 

- The problem of optimizing the cost of operating production and management systems in the context 
of a high energy-consumption of manufacturing. 

- The problem of choosing the instruments of Computer-Aided Process Control System, information 
systems, information and technological platforms; ensuring the transition to the level of computer-
control of local objects in real time.  

- The issues of barriers to ensuring cybersecurity are now increasingly studying, since the 
conventional methods of information security are not capable of properly protecting a digital network. 
Cyber risks increase significantly during the development and implementation of innovative 
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technologies, identifying the need to create adaptive mechanisms to ensure the cybersecurity of 
integrated networks of companies, transmitted and stored information. 

4. Discussion 

The problem statement of transition to the new technologies of organizing the economy and, in 
particular, its industrial sector deserves unconditional support. The designated vector of innovation 
development and “digitalization” assumes strategic importance. We outlined approaches to the definition 
of digital transformation, however, due to the diversity of its assessment methods, these approaches 
require further improvement in order to eliminate the ambiguity of measurements both at the enterprise 
level and in the economy.  

In this regard, it is worth paying attention to a number of points: 
Smart systems are intended to ensure the harmonization of a constant stream of changes, 

improvements, adaptations to new situation and market requirements in all areas (from the staff to the 
client). This requires a qualitatively new level of support for novel services and business models for 
manufacturers in different areas, with different business sizes, with an acceptable level of cost and 
implementation complexity. One of the areas of development should be the transition to hybrid 
productions (symbiosis of technologies and production processes, global computing systems and the 
media, built on new principles of intellectual hierarchies). This paper focuses on research in the industrial 
sector in Russia; its comparability with other countries is limited. In addition, it requires a broader 
quantitative verification of the state of digitalization of the industrial sector. In particular, future research 
may include quantitative methods for studying employees' opinions about digitalization of industry, 
comparing best practices, problems and prospects in different countries. 
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Abstract: 

The possibilities to increase efficiency of fields with the decreasing gas production in Russia are 
considered in this article. The system analysis of the gas company activity by means of the dynamic 
standard using the matrix of system characteristics (MSC) is carried out. In the article were obtained the 
accurate results using the MSC, which was improved by authors. The two-step algorithm of improvement 
of linear dynamic standard development was suggested for the company with decreasing gas production 
fields, taking into account its specifics. In the framework of this tool the evaluation indicators system for 
gas production companies operation was determined. Some recommendations to increase the economic 
efficiency of Medvezhinsky gas company activity using the model of determined system indicators growth 
rates management were given here. 
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1. Introduction: The status of Russian oil and gas industry 

The status of Russian oil and gas industry is characterized by a significant exhaustion of basic fields 
introduced into development in 70 – 80s of the past century. Completion of gas fields’ development, 
significant depreciation of main industrial assets, decreasing of hydrocarbon production amounts resulted 
in significant decrease of economic efficiency of fields operation. 

In such conditions the key task of gas and oil production companies is to develop economic tools to 
provide financial stability, to maintain competitiveness in the market and to prolong profitable 
hydrocarbons production (Kalinkin, Lyugai & Bilalov, 2012, p. 20). 

The possible ways to provide steady operation of gas production companies developing fields at 
different stages taking into account their specific features can include activities aimed to increase 
efficiency of industrial processes, costs, procurement of material and technical resources, company 
departments interaction, internal and external control systems, taxation, management structure. 

In practice the most widely used method to implement activities aimed to increase economic 
efficiency of the company is a direct decrease of production costs including through the search for internal 
resources as well as relative reduction of production costs (conditionally fixed costs) due to increase of 
production volumes and sale of products, works, services.  

Analyzing various tools used to increase the efficiency of gas production company activities it is 
expedient to consider the system approach taking as an example Medvezhinsky gas production company 
with regard to specific features of its operation.  

mailto:saljanat@mail.ru
mailto:lukyan.tata@gmail.com
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The system approach is the direction of the methodology of special scientific knowledge and social 
practice, which is based on the study of the objects considered as systems. The system is a complex of 
interrelated elements and relations that make a single whole. The system obtains the qualities which the 
elements and relations comprising it do not have. They are called emergent qualities (Ruzavin, 2012, p. 
205). 

Implementation of the system approach principles is made by means of system analysis, which 
represents a complex of methods allowing to have a holistic study of the object. The system study of the 
company is a time-consuming process which allows to reveal its problems and “bottlenecks” as well as  
to give recommendations on  how to improve  and increase its activities efficiency. 

2. Methods: The system approach of efficiency evaluation in Medvezhinsky gas production 
company  

In the article authors analysed the following methods in evaluation of the gas company efficiency: 
system analysis of the main indicators (Zvyagin, 2014, p. 1-5), dynamic standard methods, which analyze 
the economic indicators’ growth rates on the base of the matrix of system characteristics (Syroezhin, 
1986), methods of mathematical and linear programming (Kozlov, 2008, p. 131-147). 

But the main tool which was applied in this investigation is a matrix of system characteristics (MSC) 
developed by the outstanding Russian scientist Syroezhin I.M., which represents an informational model 
of the system (Syroezhin, 1986, p. 55-62). MSC gives a possibility to have a holistic view of the financial 
and economic status of the company by identifying its qualitative, quantitative and spatiotemporal 
components.  

The evaluation of the efficiency of the company with decreasing gas productivity represents activities’ 
system analysis and it is based on the MSC. This evaluation includes the following stages. 

2.1. The first stage – Improvement of MSC 

The stage deals with the development of MSC which represents a table consisting of system 
elements (function, output, input processor) represented in four dimensions: physical, dynamic, control 
and predictive. 

In order to develop the MSC it is necessary: 
1. To group the main indicators of the company activity in the following categories (system elements): 
- “outputs” contain qualitative and quantitative indicators reflecting the main results of the company 

activity; 
- “inputs” include information about all types of company resources necessary to perform the main 

types of its activity; 
- “equipment” provides information about used labour means; 
- “sequence” studies the technologies applied in the production process, sequence of the main 

activity stages; 
- “subject” describes company labour resources involved in the results achievement; 
- “catalyst” provides information about the types of personnel motivation: financial and non-financial 

incentives. 
2. To collect information about actual activity of the company for the reporting period expressed in 

quantitative and qualitative indicators for each system element of the matrix. This information shall be 
recorded into the “physical” dimension of the matrix. 

3. To analyze the dynamics of each indicator of the system element for a certain period. The collected 
information shall be fixed in the “dynamic” dimension of the matrix. 

4. To compare “physical” characteristics of the company with its “control” values. 
5. To fill in the “predictive” dimension of the matrix based on the above analysis. 

MSC is developed to provide systematic analysis of the current operation of the company and to 
reveal weak points which allows to make conclusions and take relevant management decisions to improve 
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the company activities which is to the author’s point of view a more efficient and informative tool compared 
to the traditional analysis. 

2.2. The second stage – Analysis of the company operation efficiency on the base of linear 
dynamic standard by comparing the rates of growth of economic indicators 

The analysis, which has been based on the linear dynamic standard by comparing the rates of growth 
of economic indicators, belongs to MSC different categories (system elements). The dynamic standard is 
a set of indicators ranked according to the growth rate in such a way so that the maintenance of this order 
for a long period provides the best mode of the economic system operation. So the dynamic standard 
reflects the reference mode of the studied system operation. 

For the company to operate successfully “output” growth rate shall be higher than “input” growth rate 
and the last one shall be higher than “equipment” growth rate and so on. The general linear dynamic 
standard scheme is the following: 

Т(out) > Т(in) > Т(equip) > Т(cat) > Т(SF) > Т(SI) (1) 

Where Т(…) – growth rate of any indicator; out – output indicators; in – input indicators; equip – 
equipment indicators; cat – catalyst indicators; SF – subjective factor indicators; SI – sequence indicators 
(Pogostinskaya, N.N. & Y.A. Pogostinsky, 1999, p. 32). 

The important stage of the study is the calculation of the aggregate evaluation of the efficiency 
according to the following formula (2): 

                                                                                                n 

E=2˟∑ ai/n(n-1) (2) 
                                                                           i=1 

Where E – aggregate evaluation of the efficiency; n – the number of the indicators of the evaluation 
table; ai – the number of implemented standard ratios for indicator i. 

The analysis of the company operation efficiency is performed to find the reasons of the deviation of 
the actual operation mode from the standard one (Zagranovskaya & Eissner, 2018, p. 236). To do this it 
is necessary to calculate   according to the following formula (3): 

bi=rfi – rdi (3) 

Where rfi – the rank of i indicator in the actual (or fact) order; rdi – the rank of i indicator in the dynamic 
standard. 

This model was tested by the authors at Medvezhinsky gas production company with decreasing 
returns taken as an example. Taking into account specific features of the studied object, the mathematics 
tool used to evaluate Medvezhensky gas production company efficiency on the basis of the linear dynamic 
standard was adapted by a number of criteria which looks as follows (4): 

Т(out) > Т(SI) > Т(in) > Т(equip) > Т(cat) > Т(SF)  (4) 

The authors deem that it will be expedient to update the general scheme of the linear dynamic 
standard (1) in the following way:  

1. The group of “sequence” indicators shall be located right after the group of “outputs” indicators 
reflecting the main results of the company operation. This is because the system element “sequence” 
reflecting technological activities of the company and their changes, innovation activities in the industrial 
sphere and efficiency of the implemented scientific research is one of the most important elements in the 
study of efficiency of the gas production company developing the fields at the final operation stage. 
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2. The group of indicators included in the system element shall be considered as a whole. That is, 
the rates of growth of the indicators within the group shall not be compared. One shall study the rates of 
growth of these indicators only in relation to the rates of growth of indicators of below groups (system 
elements). 

3. For the company input indicators attributed to the gas production costs one shall consider as 
“input” system element of the matrix growth rates’ increment (both positive and negative) instead of the 
growth rates. It is related to the decrease of “output” indicators of MSC (the amount of gas production and 
the average well production rate at Medvezhie field). 

The standard algorithm to issue recommendations on the management of the key indicators of the 
company operation on the basis of the dynamic standard development implies the increase of the growth 
rates of the “output” indicators in relation to “input” ones and so on according to the inequality (1). In this 
case when the production costs of the gas production company are analyzed gas production costs growth 
shall be lower than gas output decrease at the field. In this respect all indicators of the “input” system 
element characterizing the company costs shall be studied in terms of decrease rates that means that 
their in necessary to calculate the increment rate of each indicator (5). 

∆T=T – 100% (5) 

Where ΔТ – the indicator growth rate; Т – the indicator increment rate. 
For the indicators studied from the point of view of decrease rates (costs) it is necessary to change 

the increment rates sign. Indicators are actually ranged in the decreasing order of increment rates. The 
rank of the indicator having the biggest negative meaning shall correspond to the indicators number in 
the evaluation table and the biggest positive meaning shall correspond to one. 

The implemented standard correlations necessary to calculate the company efficiency evaluation as 
well as corrective value   shall be determined according to the standard algorithm.  

3. Papers results: Efficiency coefficient of Medvezhinsky gas production company on the new 
method – MSC 

On the basis of MSC the qualitative values characterizing in complex different aspects of 
Medvezhinsky gas production company operation were determined. The indicators were distributed to 
system elements which in their turn are put in order according to the updated general scheme of linear 
dynamic standard development. According to the adapted algorithm growth rates and increment rates of 
each indicator are calculated. Actual and normative ranks taking into account the number of indicators 
within every system element are calculated. 

3.1. System Indicators which influence the Efficiency Coefficient 

On the basis of the obtained data Medvezhinsky gas production company efficiency was evaluated. 
It made 0,4. Taking into account that this coefficient varies from 0 to 1 and when it is close to 1 it means 
that the company has a high efficiency level one can make a conclusion that at the current moment the 
company operation is not optimal.  

It is evident that the efficiency coefficient (EC) greatly depends on analysed indicators. But this model 
is not static and can be updated taking into account the new research goals which can be used to reveal 
certain problems in interdependent changes of the considered company characteristics. 

To propose recommendations to manage the studied indicators bi values were calculated. These 
values determine the order in which studied indicators shall be located to determine a relative degree of 
impact on them. According to the proposed algorithm the biggest value of bi indicates that the increment 
rates of the given indicator shall be increased to the greatest extend in comparison with the others. The 
negative value of bi indicates to the necessity to decrease the increment rates of the relevant 
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characteristics. Its value shows in which extend the impact on the indicator to decrease its increment rates 
shall be made. 

The updating dynamic standard for Medvezhinsky gas production company is represented in the 
form of the table in which the studied indicators are put in the order according to bi values. 

The biggest impact on the increment rates increase shall be made on those indicators which reflect 
the efficiency of the innovation activities. It is not expedient to increase the industrial costs growth rates 
of Medvezhinsky gas production company. The final place in the updating dynamic standard belongs to 
one-time bonuses which under staff number reduction had very high growth rates. Due to the fact that bi 
is the most negative value in the whole updating dynamic standard the increment of this indicator shall be 
decreased to the greatest extend in respect to other studied characteristics. 

Taking into account all above under the framework of the present study the recommendations are 
made to optimize the operation of Medvezhinsky gas production company taking into account the specific 
features of its operation. 

3.2. Stages of Improvement Company’s operation efficiency  

But according to the results of the activities on management of evaluation table indicators (belonging 
to system elements “outputs”, “sequence”, “inputs” and “equipment”) the situation can be changed and so 
no additional activities to update these indicators will be required. 

Increasing of the company operation efficiency includes the following stages: definition of the 
required goal, analysis of the studied object, changes of the studied object, measurement and recording 
of the results. Before the activities aimed to increase the efficiency of the company operation are 
performed, it is necessary to determine the expediency and priority of the supposed activities and analyse 
the similar experience of the other companies. 

1. Determination of the expediency and directions of the activities to be performed shall be done 
based on the internal information. 

2. The decisions about certain directions and activities aimed to increase the efficiency shall be 
made taking into account internal and external benchmarking.  

Benchmarking is the identification and use of the best practices of other companies to improve its 
own performances and if benchmarking is performed within one company to compare the industrial 
departments it is called internal benchmarking. 

However internal benchmarking can be particularly effective in big companies which have production 
departments doing in fact the same job but in different geographic locations.  

For the gas production company which purpose is to improve its activity results the comparison 
objects can be expected activities aimed to improve efficiency. 

PJSC Gazprom performs a systematic work to improve efficiency of the company costs management 
which means decrease of operational costs and increase of funds distribution efficiency. In unstable 
financial economic situation, such policy is particularly important, so all available tools are applied and 
new opportunities are found to provide steady development of the gas industry. 

One of such tools is implementation of the complex activities plan to decrease expenses of certain 
areas of activities. It provides for the list of specific measures to decrease current investment, 
management and other expenses. One of the most important measures is to decrease the cost of the 
goods supply, works and other services performance, restrain the prices for procured technical and 
material resources. 

The activities implemented under the Program are aimed to save fuel and energy resources, to 
decrease material costs in production, labour costs, management costs, logistics costs, costs of 
transportation of shift teams.  At the same time the basic activities to decrease the costs are the activities 
aimed to save fuel and energy resources. The complex Program implementation allows to respond quickly 
to adverse changes of the economic  situation and provides steady financial  status and maintain 
competitiveness  at the market. 
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4. Discussion and recommendations  

1. It has been determined that development of gas fields at their late stage is impacted by geological 
and technological factors, which deteriorate the well operation conditions and the field in general. Thus 
these factors resulted in degradation of the total physical, physical & chemical and other characteristics 
of the production layer which in its turn results in material deterioration of economic conditions of the filed 
development caused by the growth of operational and capital costs. In this respect for gas production 
companies developing gas fields at their final stage the problem of financial stability of the company and 
economic efficiency of the field development that is, the explanation of the most rational list of effective 
activities providing steady operation of the company, is very important. 

2. It is determined that every year the reserves to decrease the costs are getting less. In this respect 
it is deemed also expedient to consider the activities resulting in costs increase in short-term period but 
eventually allowing to increase efficiency of Medvezhinsky gas production company operation. 

3. The methods of evaluation of the gas production company operation efficiency, using the adapted 
algorithm of linear dynamic standard development, were suggested. In this respect this work contains 
recommendations on the use of a tool to diagnose the activity of the studied object (matrix of system 
characteristics) in different directions and parameters to achieve its efficient operation. The suggested 
methods  allow to evaluate from the system point of view the status of the main elements of the studied 
company reflecting the results of its operation and used resources, material and technical base, 
production technologies and staff motivation system. System elements “inputs”, “outputs”, “sequence”, 
“equipment”, “catalyst” and “subject” are analysed in four dimensions: “physical”, “dynamic”, “control” and 
“predictive” characterizing the current, preceding, scheduled and future status of the object of study. 

4. The methods to evaluate efficiency of gas production company operation on the base of the 
adapted algorithm of linear dynamic standard development were suggested. In the framework of this tool 
the system of indicators of gas production companies operation was determined. These indicators are 
studied from the point of view of their growth rates. The evaluation of the efficiency of Medvezhinsky gas 
production company revealed that currently it is not efficient. In this respect the recommendations how to 
increase efficiency of Medvezhinsky gas production company operation on the base of the management 
of the determined indicators growth rates are proposed. 
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Abstract: 

Time and space are the basic dimensions of human existence, closely related to the economic behaviour 
of the main body and various economic phenomena. How to deal with the space-time dimension is an 
issue that any economic analysis must face. Based on the theoretical basis of image schema and 
economic metaphor, this study uses the image schema theory and economic metaphor theory in cognitive 
linguistics to conduct special research on the time and space of the economic research paradigm. We 
use the corpus tool AntConc3.2.1W to collect and use a large number of actual contexts for analysis and 
verification. 3 Three Paradigms were found for time image schema and four Paradigms were found for 
space image schema respectively, based on which a conclusion was drawn in terms of analytical 
paradigms as far as neoclassical economics and evolutionary economics are concerned. 
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1. Introduction  

In the history of economic thought, many different research paradigms for understanding and dealing 
with time and space have been born. Looking back at the history of economic analysis, we can find that 
the research methods used by each economist and the conclusions they draw are closely related to their 
understanding and treatment of time and space. The differences between various economists often stem 
from their different understanding of time and space. 
Walras, Léon (1965) thoroughly dissipated time and space by subdividing all kinds of different economic 
activities into homogeneous exchanges during his general equilibrium analysis; Marshall Alfred (1890)'s 
partial equilibrium analysis is with no attempt to completely eliminate time nor space, instead, he just 
considers the changes in demand and supply over time, and only considers the changes in the appropriate 
period, and put the factors that are too short or too long into other conditions. Paul A. Samuelson (1947) 
explored the problems of causal systems and historical systems in depth and pointed out that the effects 
and effects of time lapse were taken into consideration. The idea of Thorstein Veblen (1899) is an 
important source of modern evolutionary economics. Under the influence of biological evolution, Veblen 
emphasized the importance of history and the irreversibility of time and space, emphasizing history, 
evolution, change and growth. The idea of Schumpeter, Joseph A. (1909) is another important source of 
modern evolutionary economics. In his economic analysis, there are both the components of equilibrium 
theory and the components of evolution theory. He sketched the static picture and dynamic picture of the 
capitalist economic operation. In the static picture, the processing of time is very similar to the static 
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analysis of neoclassical economics. In the dynamic picture, the economy is in the process of continuous 
evolution. Recently, there are more economists claim that the evolution originates from the creative 
behavior of the subject. The free will of the subject plays a role. The creation of the subject and the 
evolution of the event are unified in the time dimension (Dopfer K,  J  Potts,2004; Andreas Freytag, Simon 
Renaud,2007.).  

On the basis of dividing the equilibrium analysis paradigm and evolution analysis paradigm, combined 
with the economic metaphor theory, this paper summarizes these different understandings and methods 
of dealing with time and space, introduces corpus tools, and empirically analyses the economic research 
paradigm understanding and processing time and space methods. We are intended to conduct a research 
on economic time-space metaphor and find out the clues of its evolution, so as to compare the methods 
of understanding and dealing with time and space between the two paradigms, namely, neoclassical 
economics and evolutionary economics. 

2. Methods 

2.1. Theoretical frame 

Metaphor is not only a linguistic phenomenon, it is rooted in human thinking, and it is a way of thinking 
of human beings. Everyday life is full of metaphors. In fact, the use of words involves the nature of 
language. The language itself is metaphorical. The study of metaphor dates back to the Aristotle period. 
In his two poems, POETICS and RHETORIC AND POETICS, he defines metaphor as ‘referring to another 
thing by referring to the name of a thing.’ In his view, the relationship between ontology and metaphor is 
a contrast. In the 1980s, Lakoff & Johnson published the book ‘Metaphors We Live By’. The core idea is 
that the approximate expression in everyday language is derived from the concept of metaphor. The 
metaphor they propose is ‘the essence is to use another thing to understand or experience something’, 
that is, to use knowledge related to something to understand, comment or experience another thing. Even 
in a rigorous scientific language, metaphors are everywhere. According to the theory, metaphor no longer 
refers to language expression, but to the process of thinking, that is, the process of borrowing one thing 
to understand another.  

Further to that point, Mc Closkey (1995) argued that metaphor exists not only in speech but also in 
the humanities; the vast majority of economic terms are related to metaphor in that the writing of economic 
principles vastly use the cognitive tool of metaphor. You Yucong (2013;2016) further pointed out that 
economists use a specific common sense of everyday life to map another conceptual domain of economic 
abstraction. He first pointed out that the left and right movement of curves in economics belong to the 
direction metaphor, and at the same time, it is summarized that the cost line is metaphorically of the same 
as the indifference curve, and the equal cost line is metaphorically of the same as the budget line, which 

reveals, for the first time, the role of metaphor in producer theory and consumption theory.  

Any economic behavior of human beings must be carried out in time and space. How to recognize 
and deal with time and space is an issue that cannot be avoided by any economic analysis. More 
importantly, due to the particularity of time and space, different understandings of the nature of time and 
space and different ways of dealing with them are not only closely related to the fundamental methods of 
economic analysis in various economic theories, but also can be refracted. 

2.2. Research question  

Specifically, this article is mainly to answer the following questions: 
 
First, what is the basic understanding of time and space in neoclassical economics (evolutionary 

economics)? Where does this view of time and space originate? What are its basic characteristics? 
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Second, what are the respective philosophical foundations of neoclassical economics (evolutionary 
economics)? How do different philosophical foundations determine the two analytical paradigms 
recognition of the differences in time and space. 

This paper is a discussion article with a methodological nature. This unique research object and the 
purpose of systematically and clearly answering the two questions mentioned above determine the 
research method to be used in this paper as follows. 

2.3. Space-time evolution image schema 

We first defined the temporal and spatial evolutionary image schema, as it is shown by Figure 1, 
based on the theory of cognitive linguistic time and spatial image schema. Up and down are two essential 
indicators for our spatial positioning. The static and dynamic relationship of the object around the 
reference object, back to the ground, constitutes the top and bottom diagram. The top and bottom 
drawings were divided into static top and bottom patterns and dynamic top and bottom patterns. After 
defining the upper and lower verbs and nouns, the paper analysed the structural characteristics of the 
upper and lower image schemas to constrain the right and left movement verbs, and finds the language 
form suitable for the right and left semantic image schema in the real context. The rapidly developing 
cognitive linguistics in recent years has provided powerful theoretical principles and practical research 
methods for our investigation. One of the most concerned about us is the concept of image schema. 
A large number of empirical studies have shown that because of the power of image schema control over 
semantic composition and syntactic format, it can be used to explain the meaning of almost all relevant 
formats with a small amount of prototype schema structure, and further deep into the use of language by 
humans (Bowles, 2000; Croft& Cruse ,2004;Robinson, Peter 2008; Benjamin Berge et al,2007). In the field 
of cognitive linguistics, image schema has become a new language research model.  

According to the study of cognitive science, the important cognitive characteristics of human 
interaction with the external economic environment are gestalt perception, kinesthetic and imagery. 
Through these basic cognitive characteristics, people can directly perceive the external economic world 
and form the basic level of economic experience and cognition. The basic economic level includes not 
only the basic economic categories, economic prototypes, but also economic image schemas and 
economic cognition models. Directly related to our research is the top and bottom diagram. It comes from 
the most basic life experience in human survival. Spatial positioning is essential for dealing with even the 
simplest living environment. In the process of spatial positioning, upper and lower are two essential 
indicators. Reveal how the up-and-down verbs in the economic research paradigm extend the change 
along the metaphorical path, and discover how the economic research paradigm constructs other non-
spatial concepts through spatial metaphor through the stratified hypothesis of the image schema. 

This study attempts to use these theoretical principles, research methods, especially the research 
model marked by image schema, to conduct an explanatory study of language phenomena. 

After summarizing the spatial concept usage of upper and lower nouns, the metaphorical patterns and 
metaphorical types of the upper and lower semantic schemas were discussed to illustrate the relevant 
sentence patterns in the research paradigm of economic thought history. We discussed the meaning 
metaphors of upper/lower nouns and right/left verbs respectively, and analyse the possibility and concrete 
realization process of metaphors in the above two static sentences and eight dynamic sentences. 
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Figure 1: Dynamic top and bottom pattern 

 
As it is shown by the Figure 1, the dynamic top and bottom diagrams represent the up and down 

positional relationship of an object relative to the reference object (the actor), that is, the object must be 
in motion. There are two cases in which the object moves: the object itself moves in the up and down 
direction with respect to the reference object, and the object moves in the up and down direction with 
respect to the reference object under the action of the other object. In this way, in the dynamic top and 
bottom schema, it is necessary to add a basic element one by one. 

As a basic schema in the concept of space, the upper and lower schemas also produce a large 
number of metaphorical usages. In the metaphorical process that occurs in the upper and lower schemas, 
invariant similar features are very abstract: from a static perspective, it is a positional difference, and from 
a dynamic perspective, it is a trend of motion. The “position” and “motion” here must be the broadest and 
most abstract understanding. The change in metaphor is mainly the meaning of the ordinate axis. In the 
basic upper and lower diagrams, the meaning of the ordinate axis is spatial meaning, while in the upper 
and lower diagrams of metaphor, the meaning of the ordinate axis occurs variously.  Accordingly, the 
dynamic top and bottom diagrams can match the cognitive process in a metaphorical manner and thus 
the reference material is more complicated and needs to be examined from three aspects: 

 
First, there is no explicit reference in a cognitive process, or there is an explicit reference but no 

cognition in the process. There are still references in this case because, as previously analysed, recessive 
references are ubiquitous. 

 
Second, there are both explicit and implicit references. In this case, the cognitive person notices a 

dominant reference, and because the implicit reference is ubiquitous, both references appear in 
a cognitive process at the same time. 

 
Third, there is an implicit reference and there is also an explicit reference to the non-upper 

relationship. This is because the action itself has up and down directionality, but this directionality is not 
obtained on the object pointed to by the action. In response, this object cannot function as a reference for 
context. However, the action itself has directionality above or below, so it still reflects a dynamic top and 
bottom pattern. 

2.4. Dynamic and static metaphor reference schema  

The static top and bottom diagrams represent the stable upper and lower positional relationship of an 
object relative to the reference object. Reference objects in static patterns cannot appear in an implicit 
reference. In order to represent this static context diagram, two conditions must be met: 

a. In a certain language, indicate the top of the reference in the vertical direction 
b. indicate that the object is in a position close to or attached to the top 
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For the above a condition, the language form that satisfies it is the upper and lower synonym: "upper" 
and "lower" as nouns or subordinates. The former accepts nouns, and the latter is attached to nouns. The 
two top ends in the vertical direction of the reference object; and the language form that satisfies the b 
condition is the upper and lower verbs: 

 
The first is a verb that simply indicates the positional relationship of the reference object, such as 

"located" and "at". These dynamic research paradigms only indicate that the object at the subject position 
has a positional relationship with the reference object. There is no specific action word meaning. The 
corresponding sentence patterns caused by their use are: 
 

N object + V (at / in) + N reference on / under 
 

The second is that after "being" is added to a verb indicating a specific action to indicate that the 
action and the object that issued the action have a positional relationship with respect to the reference 
object, such as "lying", "standing", etc. 
 

N object + V action verb on + N reference object / down 

3. Results 

3.1. Statistical result description  

We built two corpora for experimentation, one consisting of classic works of neoclassical economics 
and the other consisting of classic works of evolutionary economics. We controlled the two corpora to 
contain the same number of words for comparison (1,462,795 words V.S. 1,450,049). Then we set various 
time and space keywords (“up” and “down ”; “left” and “right ”;…etc)through the corpus software, and 
compare the frequency of the two corpus keywords by software data based on the dynamic top and 
bottom diagrams . 

Due to the limited margin, this section only lists an example of “up” and “down ”from the two corpora 
screenshot as a typical description.  

As it is shown by the corpus results in Fig.2, exemplified by “up” and “down ”from the corpus, we 
found Concordance Hits of the searching target ‘up’ (569) and  ‘down’ (166)amongst that of the 
evolutionary economics corpus (1,462,795 words) ; Concordance Hits of the searching target ‘up’ (221) 
and  ‘down’ (60 )amongst that of the neoclassical economics corpus (1,450,049  words) ; 

It is quite apparently and noticeable that ‘up’ (569) and ‘down’ (166) Concordance Hits (Total of 735) 
in evolutionary economics corpus far outweigh that of neoclassical economics corpus (281). 
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Figure 2: Concordance result of corpus 

Concordance Hits of the searching target ‘up’ (569) and ‘down’ (166 )in evolutionary economics corpus  
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Concordance Hits of the searching target ‘up’ (221) and ‘down’ (60 ) in Neoclassical economics corpus 
 

 
 

 

3.2. Statistical result description analysis 

As for the collocate of the Concordance, we found there are no static upper and lower verbs, the 
upper and lower verbs are dynamic. The following "up and down verbs" are found to refer to dynamic 
verbs. According to the definition of the second section, the meanings of the upper and lower verbs have 
the meaning of "up" or "down". According to this, the upper and lower verbs can be analyzed into three 
categories: 
 

Paradigm 1: N object + VI verb / intransitive 
Paradigm 2: N object + V on the first. verb / intransitive, up / up / down 
Paradigm 3: N object + v: movement. / Incompetent things go up / come up / down / go down 
Paradigm 4: N object + up / down + V / intransigence 
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Three Basic Corpus Representation Types of Temporal and Spatial Evolutionary Graphic Metaphors are 
found and as mentioned above, the metaphor of the spatio-temporal evolution schema is mainly 
represented by the change of the meaning of the ordinate axis. Therefore, according to the change of 
meaning, the main basic corpus representation types of the right and left graph metaphors can be 
summarized. 
 

Paradigm 1: The meaning of the ordinate axis: economic operation status or level 
Paradigm 2: The meaning of the ordinate axis: economic quantity 

Paradigm 3: The meaning of the ordinate axis: economic time and space.  

4. Discussion 

Based on the above results and findings, we can conclude some points as follows.  
 
First, neoclassical economics and evolutionary economics are two basic analytical paradigms in 

economic analysis. The philosophical foundations of neoclassical economics are reductionism and 
mechanical determinism. The time and space view adopted by it is Newton's absolute space-time view. 
The basic approach to dealing with time and space in neoclassical economics is to use static analysis 
and dynamic analysis. Throughout the history of the development of neoclassical economics, it can be 
found that the progress of neoclassical economics for space-time processing methods is basically derived 
from the pursuit of dynamic equilibrium theory. However, due to the use of absolute time and space, time 
and space are only indicators of continuity, and are separate from the subject and process. 

Second, the philosophical basis of evolutionary economics is hierarchical ontology and non-
determinism. Evolutionary analysis focuses on the analysis of history and processes, emphasizing 
dynamic evolution and cumulative change. The fundamental difference between neoclassical economics 
and evolutionary economics in the understanding of time and space is that the former regards time and 
space as being solid and is metaphorically a container; while the latter regards time and space as objective 
and inseparable from subject and event. The physical space-time view and the equilibrium theory can be 
well matched, and the objective time and space and evolution theory can also be well matched. 

5. Conclusion  

Based on the theoretical basis of image schema and economic metaphor, this study uses the image 
schema theory and economic metaphor theory in cognitive linguistics to conduct special research on the 
time and space of the economic research paradigm. We use the corpus tool AntConc3.2.1W to collect 
and use a large number of actual contexts for analysis and verification. Three Paradigms were found for 
time image schema and four Paradigms were found for space image schema respectively. Conclusion 
can be drawn as follows. 
First, fundamental view of neoclassical economics is rooted in the philosophical foundations of 
reductionism and mechanical determinism, which are characterized by solidity, homogeneity, symmetry, 
and reversibility. Based on this understanding, the basic methods of processing time in neoclassical 
economics are static analysis and dynamic analysis. Static analysis only focuses on the state of 
equilibrium and the conditions for achieving equilibrium, static economic analysis can be completed 
without considering the passage of time. Dynamic analysis focuses on the process of equilibrium change. 
Time must enter the economic analysis in the form of independent variables, but as in the classical physics 
to examine the change process of rigid bodies, time is only an external parameter used to characterize 
persistence. The time view of evolutionary economics is derived from Darwin's view of evolutionary time 
and benefits from the development of modern physics and modern philosophy. Contrary to neoclassical 
economics, evolutionary economics considers time to be characterized by objectivity, heterogeneity, 
asymmetry, and irreversibility. Based on the perception of time, evolutionary economics emphasizes 
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historical analysis and process analysis, emphasizing the use of retrospective methods to explore the 
causal relationship behind economic phenomena and pay special attention to the effects of cumulative 
causality. 
Second, the understanding and processing of time and space in neoclassical economics is rooted in its 
own philosophy, which determines that it can express causal relationships between variables by 
establishing exquisite mathematical models. It has good predictability and can propose concrete and 
feasible economic policy. However, since this is an unmanned view of time and space, and it is difficult to 
accommodate future uncertainties and changes, it is less likely to obtain a profound insight into the real 
economic process. The imaginary environment created by a large number of assumptions is difficult to 
handle with the accusation of reality. The understanding and processing of time and space in evolutionary 
economics is also rooted in a certain philosophy. Its concept of time and space is a time and space view 
that emphasizes history, emphasizes uncertainty, and emphasizes the process of change. This makes 
the evolutionary paradigm gain insights into the real economic process, but it loses its predictability. 
Economic policies are also often based on principles, and it is difficult to provide specific guidance. 
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Abstract: 

Evolution of society is continuous and unstoppable process. There are evolving most things. One of very 
important part of our lives became modern technologies. There are some differences between older and 
younger generation. Some theories talk about the Net generation or Digital natives. The educational 
process should reflect all the new trends, so well as the impact of ICT. It should integrate it into education 
methods and approaches. New term in education is New Generation Classroom, too. This article 
describes these theories (digital natives, New Generation Classroom) and analyzes tablet´s using in 
schools – benefits, disadvantages, teachers´ attitudes and opportunities of tablets in schools. This paper 
describes some practical experiences from some Czech schools, too. During these projects appeared 
some problems at schools - with useful connections to other devices, low quality of Wi-Fi networks at 
schools, low teachers´ knowledge "How to use it in education", etc. On the other hand, there come some 
new inspirations from teachers. This paper summarizes these problems, gets some possibilities to solve 
these problems, presents some practical experiences from Czech schools and analyses the possibilities 
of using in primary, secondary and high schools, especially in math lessons. It presents possibilities of 
ICT using at universities in math lessons, too. 

Key words: 

tablets, education, digital natives, New Generation Classrooms, Czech schools, practical experiences 

JEL: I20 

1. Introduction  

Education should always reflect the current social trends, the requirements of the labour market and 
the development of the society and technology. Today, we live in an era of information technology, 
information explosion and migration in order to find better employment. Accordingly, there are increasing 
requirements for some basic skills in the present-day society. People need to be able to critically evaluate 
information, speak foreign languages and, at least to some extent, work with the computer, which is an 
inherent part of many jobs. 

2. Theory of digital natives and digital immigrants 

Marc Prensky (2001) speaks of the generation of digital natives - children who were growing up 
under the influence of ICT and who don´t have any problems with working in the virtual environment. 
These people think and process information in a completely different way than members of the previous 
generations, who grew up in an “analogous world” - digital immigrants. Digital natives are in contact with 
technologies all the time. They prefer text messages over voice communication. The main difference 
between these two groups lies in different ways of thinking and processing information. Digital natives are 
used to obtaining information fast, prefer multi-tasking, prefer graphic depiction over text, and favour 
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network cooperation and random access to information (hypertext). They see computers, mobile phones, 
the Internet, Social networks, etc. as integral parts of their lives. 
On the other hand, digital immigrants belong in the generation of users who were not growing up using 
digital technologies. They acquired only ICT skills in their adulthood. They don´t see ICT as a natural 
phenomenon and part of their day-to-day activities affecting their learning strategies and ways of thinking 
and obtaining information. These people prefer textual information over multimedia, prefer traditional ways 
of communication - voice communication, letters, etc., they use the Internet only as a secondary source 
of information (primary source being printed documents), study instructions how to use programs instead 
of using programs intuitively, print e-mail communication and documents, etc. They do not believe that 
digital natives can learn anything while listening to music because that is not what the immigrants used 
to do. (Prensky, 2001) 
One research about digital natives at Czech schools made for example Lenka Janská in year 2015. It was 
focused on 8th-year elementary-school pupils and 2nd- and 3rd-year secondary-school students. Overall, 
370 pupils and students of elementary and secondary schools in the Czech Republic participated in the 
survey. The replies proved the existence of a group of digital natives at Czech elementary schools and 
this group can be characterised as follows: 

- they promote multitasking,  

- prefer graphic depiction over text,  

- expect immediate praise and frequent appreciation of their work,  

- use the Internet as the primary source of information,  

- consider modern technologies as an integral part of their lives,  

- prefer online communication (online all the time), 

- are better acquainted with modern technologies not only than most older people but also than 

most of their peers.  

The questionnaire also tried to establish what kind of modern technologies elementary-school pupils and 
secondary-school students owned. The following chart indicates the most frequent technologies. 

Graph 1: shows the numbers of pupils who own a particular modern technologies 

 
 

The survey has helped to establish what kinds of modern technologies are owned by these pupils and 
students. As you can see, the major ones include smartphones, laptops, computers, tablets and MP3 
players. Generally, the pupils and students use modern technologies to chat with friends, listen to music 
and play games. In this respect, there weren´t found differences between elementary-school pupils and 
secondary-school students or between boys and girls. (Janská, 2015) 
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3. Tablets in Education 

3.1. New-generation classrooms 

New-generation classrooms constitute a model which could be beneficial in education in terms 
of motivation as well as in terms of building new knowledge of pupils. Therefore, it is necessary to give 
pupils the chance to develop creative thinking and form their own knowledge. Such an environment 
consists in an adequate classroom allowing the pupils to make their own observations. Pupils should have 
all the available tools in such classrooms. In such classrooms, pupils are given the chance to analyse, 
research and experiment, in which case achieving the required objective results not only in gaining new 
knowledge but also in feeling successful. Tablets and other modern technologies are used in lessons in 
these new-generation classrooms. Thanks to such technologies, the pupil is able to obtain a large amount 
of information by clicking a single button. The teacher thus becomes a facilitator, and the pupil 
himself/herself regulates the pace of learning. In order to achieve the required results, the environment of 
the classroom needs to be transformed. Pupils should communicate, cooperate and develop critical 
thinking and creativity. Classrooms should therefore have an open learning space with movable walls (for 
individual and group lessons), learning zones, and an area where the pupils can work together. 
Nevertheless, digital technologies (computers, tablets, interactive boards, visual presenters, the Internet 
connection and suitable software) are the key equipment of a modern classroom. (Dofková, Nocar, 2016) 

3.2. Tablets in Czech schools 

In the years 2014 – 2015 there were several projects of equipping "tablets´ classrooms" and training 
primary and secondary schools’ teachers to work with tablets. Some experiences from some schools in 
Moravian-Silesian region, South-Moravian region and Olomouc region are:  
Teachers faced in particular the challenge of not knowing how to work with touchscreen devices. There 
were also the following issues: 

- Low-quality Wi-Fi network in the schools 

- Lack of tablet accessories – for example lack of school funds to purchase accessories – 

protective cases, memory cards, adapters to connect tablets to projectors and interactive 

boards. 

- Absence of a sufficient quantity of educational software 

- Absence of programs enabling the classroom management 

- A quality solution to the need to collectively charge the tablets for lessons 

Nevertheless, many teachers were excited after having been shown how to use tablets in teaching. 
They were able to learn fast how to work with the required operating system and all installed educational 
programs. In cases where a classroom management program was available, the teachers considered the 
integration of such a program into their lessons. They were afraid that it would be difficult to monitor and 
regulate the activities in the classroom and the pupils’ access to the Internet without some classroom 
management program. 

These problems have more solutions. The first one is more projects and financial resources for 
improve this situation (better quality of Wi-Fi networks, more accessories for mobile devices and another 
ICT, etc.). Absence enough quantity of educational software is just apparent problem. There is enough 
quantity of educational software in English language. Teachers can connect CLIL (Content and Language 
Integrated Learning) approach and ICT, so they can use English educational software. 
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4. Another new ICT Trends in Education 

Tablets are interesting new trend in Czech education. But it is not just the one. There are more new 
ICT trends – for example Classroom management software using, virtual Classrooms software or robotics. 

4.1. Classroom management 

There was mentioned in the chapter before the importance of programs for classroom management. 
It is very important to keep things in the class under control. Classroom management software allows 
control over devices, but also many other useful features. Let's name some of them: 

- preview screens in real time 

- an overview of open applications 

- an overview of audio inputs and outputs 

- keyboard tracking 

Figure 2: Classroom Management 

 
 
This looks like just a monitoring program. But the opposite is true. Other features include: 

- survey - a quick question for all pupils with a quick answer 

- test manager - console for creating and relining tests 

- white board - for writing notes, pictures, diagrams 

- file sharing - for fast file transfer between devices 

- sending / collecting tasks - the function of sending files (worksheets, lab tasks, etc.) to the 

pupils and then tasks´ collecting after working back to the teacher's computer 
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Figure 2: Classroom Management 

 
 
Other interesting features of classroom management applications: 

- restrictions on Internet access - full access, access only to selected websites, possibility to 

disable selected sites, complete ban on Internet access 

- restrictions of access to the communication interface – for example USB connector 

- the possibility of mutual communication teacher – pupil 

All these functions are very useful for purposeful teaching. 

4.2. Google Classroom 

Alternative application can be Google Classroom. It is not the same as Classroom management. 
Google Classroom doesn´t have so many features. It is more “Social network” for Education. There 
is a “wall” with all information about the lecture. You can share information, multimedia, web page´s links, 
etc. You can use a lot of Google services. It is really useful. You can use for example Google Forms for 
student´s tests or surveys. You can get tasks with deadline and the system shows finished tasks for your 
revision. The biggest advantage is multiplatform. Teachers and students can use this application in web 
browser regardless of the operating system.  
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Figure 3: Google Classroom 

 

4.3. Robotics in Education 

There is possibility to integrated Robotics at lower levels of schools. For example, there can be used 
Bee-bots at primary schools. Bee-bot is a simple robot. It has programming buttons on the back. You can 
determine the direction of travel, rotation, rewind, and run/stop/pause/erase the programmed route. The 
Bee-bot can run through a maze or on a square net. The task is to pass a certain route. The Pupils 
develops spatial imagination, algorithms' using, memory, etc. There can be used Ozobots at primary and 
secondary schools, too. Ozobot is a smarter robot than the Bee-bot. It has sensors for "reading" lines and 
colours. You can use the special tags (line break, colour, etc.). Ozobot can execute various commands 
with these tags: 

- Slow down 

- Accelerate 

- Go in a certain direction at the next junction - turn to the right, turn to the left, go straight, turn 

obliquely to the left or to the right 

- Shine with different colours. 
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Figure 4: Bee-bot (left) and Ozobot in education (right) 

   

5. Discussion 

All new ICT technologies bring innovation into lessons at schools. Teachers must use it effectively. 
In this case they may mean making lessons not only more efficient but also more attractive. The paper 
presents the results of some researches focused to ICT in education process, some practical experience 
at some schools where teacher trainings using tablets in lectures and some another new software and 
hardware for education. We will see, if ICT is beneficial at schools and in education process. But ICT, 
especially tablets and robotics, are current trends of our lives. And education should reflect these trends. 
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Abstract: 

The number of studying students at Czech universities is steadily decreasing. This is the reason why 
universities are increasingly using the marketing techniques. At communication with the target group of 
potential students from high school is mainly used online marketing communication. The aim of the article 
is how to present the results and conclusions from the questionnaire survey among students from the final 
grade of high school and their parents. The survey was conducted by the authors of the article at 
cooperation with the existing students of the Moravian Business College Olomouc. They were gradually 
verified research questions, especially concerning the knowledge and evaluation of marketing 
communication Moravian Business College Olomouc. The main finding was that while the content or 
design of the message was acceptable for the respondents, and they rated them positively, neither group 
was satisfied with the dissemination of the messages. Therefore, the authors of the article suggested the 
main measures how improve the effectiveness of the online communication. First of all, it is about 
activating current students and having enough authentic content for individual social networks.  

Key words: 

university, students, parents, knowledge, marketing, marketing communication, online communication, 
Instagram, Facebook, website, eBook, blogs. 

JEL: M31, M37 

1. Introduction 

According to the register of Higher Education there are sixty-eight of of institutions, of which 26 are 
public universities, forty private and two state-owned. (MŠMT, 2019) The number of schools has been 
stable at recent years, but this means the same number of schools and the declining demographic curve 
reduce the number of students at universities, both in full time and combined studies. (Jakubcová, 2015) 

In 2010 The McKinsey´s study was published: "Declining Results of Czech Primary and Secondary 
Schools: Facts and Solutions". This study also states and emphasizes that academic outcomes related 
for economy." (Štiková, 2011) 

Over three hundred eleven thousand students attended universities in 2017, while in 2010 it was 
almost four hundred thousand students. Most students are studying at Charles University in Prague (this 
university has seventeen faculties) and the capacity is about forty-six thousand of students. (Česko 
v datech, 2017) In the Olomouc Region there are now four universities. Right next to Olomouc is the 
second oldest university in the Czech Republic – the Palacky University. The only private university of 
economic orientation is represented here at a private Moravian Business College Olomouc. 
(SeznamŠkol.eu, 2009 - 2016)  
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Figure1: Number of students in studying programs (Česko v datech, 2017) 

 
Most students are studying technical disciplines (over seventy thousand students), four thousand six 

hundred students are studying Economics, and almost fifty-three thousand students are studying 
Humanities and Social sciences and Science. The largest decrease of students is recorded especially by 
the economics faculties, which currently have 35% fewer students than in 2010. In 2010, there were more 
than 99 000 students in Economics, in 2016 almost 65 000 students. It is 34 535 students less. (MŠMT, 
2017) 

The decrease of students is due to low birth rates in the first half of the 1990s, when the average 
number of children decreased from two children to 1,15. At view of this negative state, universities have 
to increasingly fight for students as competing firms in classical business. For this purpose universities 
use a marketing approach. Due to the way young people live, the online marketing is getting to the 
forefront of the tools / methods used. 

The marketing mix of university is a set of tools that can help us create an image of the features of 
the services offered. (Janečková, 2009) It evolves from the chosen style of marketing communication. 
According to the authors Světlík (2009) and Soukalová (2008), the communication mix of universities 
includes Public Relations, direct communication is going on every day between students and employees 
(Světlík, 2009). For presentations to potential students of university, the universities use mainly trade fairs 
and visits the students in High Schools. Sales promotion is mainly used by schools thanks promotional 
items. The staff of university meet the potential students personally at the Open Door and the visiting of 
university plays a big role in choosing a school.  

Advertising means the persuasion process that seeks users of goods, services or ideas through 
communication media. (Distanční vzdělávání UJAK, 2016) Online advertising is the fastest growing 
opportunity on the Internet and it is marketing, where it is finally possible to focus on achieving the goals 
based on the investment costs. Web pages have re-structured all rules, so it's important to use them for 
100%. The blog is the only webpage it takes care of, it is added by the person who is passionate about a 
certain topic and wants to tell the world about their experiences. The most popular are blogs written an 
individual, but there are also group blogs written by several people, or blogs of companies that are created 
by one or the whole company. (Meerman, 2008) Another way is an eBook. The good eBook should build 
trust in students and help build a database of contacts for subsequent email marketing and offer and 
communication with potential and current students. 

Viral marketing uses content to expand brand awareness. The most important is the well-defined 
target group, using of recent and current trends. An advantage is, as is described above, that it is self-
propagation and it costs zero. It is very important to use the emotions that help to spread. Viral video is 
often a simple, amateur video with fun content. (Viral svět, 2017)  
•   Do you want to live it? Are you scared? Will you overcome? 

The Faculty of Business and Economics of Mendel University in Brno created a parody of film genres 
and, for example, tried video makes a distinctive rendering of romance. Comments are negative, and 
current students are often ashamed of the fact that someone from the university has ever approved this 
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promotion. These PEF videos are referred to as viral, but videos are not amateur or have not a fun content. 
(Michl, 2016) A positive video has a viral video of VUT in Brno. (Kužník, 2013) 

Figure 2: Viral video of VUT (Kužník, 2013) 

2. Methods 

The Moravian Business College Olomouc (MVSO) was founded in 2005 and it is located in a modern 
BEA campus building, near the center of Olomouc. MVSO is a private school offering its students two 
fields of study for bachelor study Economics and Management and System Engineering - informatics.  A 
master's degree in Economics and Management is offering since 2018. There are hundreds of students 
studying here. The management of MVSO is aware of the importance of appropriately chosen marketing 
communication on the selected target groups, therefore, the issue at school is paid a great deal of 
attention. At this school was set up the post of vice-rector for public and external relations, also there is 
a marketing team. 

Due to the described importance of online communication tools, the emphasis is not placed only on 
non-traditional offline communication activities, but also on the use of individual tools of online marketing 
communication. That is why the MVSO has its own website, Facebook and Instagram. These channels 
target to selected target group, the potential students have the highest weight. 

The communication of MVSO is better and it has a better content, it is better suited to themes, but 
the leadership has not been sure if this messages have own recipients and if the awareness of MVSO is 
expanding. The main topic is how to MVSO can bring high quality of education.  

This is the reason why a questionnaire survey was prepared and implemented in the subject of 
marketing research, which confirmed or refuted the said guesswork. For data collection, which took place 
in November 2018, was used the combination of two types of poll.  

Specifically, it involved online questioning and personal questioning. A questionnaire survey was 
carried out on the sample of one thousand respondents. This was a quota selection and it had the 
following rules: 

- 50% of the questionnaires were collected in the Olomouc Region, the rest in the other regions, 
- 50% of the respondents were students of the last grade of the high school, the rest of their parents. 

 
The aim of the survey was primarily to find out the knowledge and evaluation of marketing 

communication MVSO in the main target groups. The main topics of the research were: 
- knowledge of marketing communication MVSO, 
- evaluation of the content of marketing communication, 
- evaluation of online communication 
- offline communication evaluation 

 
The following research hypotheses were established by the school leadership, which were 

verified by the following research process: 
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H1 The recorded knowledge of the marketing communication MVSO among respondents will be more 
than 50%. 
H2 Respondents from the Olomouc Region will know more the marketing communication MVSO than 
other respondents. 
H3 Students from the final grade year of high school will know the online marketing communication MVSO 
more than their parents. 
H4 The positive assessment of the content of online marketing communications MVSO among 
respondents will be more than 50%. 

The main objective of the research was to find knowledge and evaluation from the target groups. 
The questionnaire survey had a second dimension. Whether the respondents knew MVSO and its 
marketing communication, or did not know, they were asked questions or an online questionnaire to get 
acquainted with selected communication tools. These were primarily links to the MVSO website, its 
Facebook, or Instagram. In addition to generic links, these were specific links to selected videos or photos 
and images by which MVSO actively communicates with the target groups. This "backup goal" eventually 
proved to be very significant, for it was, made one significant discovery that will be further elaborated in 
the article in the end. 

3. Paper results 

On the basis of the feedback from the respondents, which had to be reached more than 3000 in 
order to reach the required 1000 respondents, the established research hypotheses were verified and the 
following results were obtained:  
H1 The recorded knowledge of the marketing communication MVSO among respondents will be more 
than 50%. UNCONFIRMED. Only 33% of respondents found that they met with MVSO marketing 
activities.  
H2 Respondents from the Olomouc Region will know more the marketing communication MVSO than 
other respondents. -> CONFIRMED. According to assumptions, the knowledge of the marketing activities 
MVSO was 3 times higher among the respondents from the Olomouc region than from other regions. 
H3 Students from the final year of high school will know the online marketing communication MVSO more 
than their parents. -> CONFIRMED. It is assumed that the knowledge of the online marketing activities of 
the MVSO is twice higher among the students from the final year of the high school than is the knowledge 
by their parents. 
H4 The positive assessment of the content of online marketing communications MVSO among 
respondents will be more than 50%. -> CONFIRMED. Respondents rated the presented communications 
positively more than 70 %.  

On the MVSO website, the respondents mainly appreciated their attractive appearance and highly 
rated online chat. Very positive were evaluated the individual videos placed on individual social media or 
on the MVŠO website. Especially video "lipstick" and videos of educational project EDULAM.  

The questionnaire survey confirmed that the content and graphic are chosen appropriately for target 
groups. On the other site, this survey revealed the biggest weakness of the existing MVSO marketing 
communication. As already mentioned, individual marketing activities were not evaluated by only those 
respondents who had previously met with them. 

Feedback was provided by students and also by their parents, who have not already known the 
MVSO or its marketing activities. The main finding in the comparison of the evaluation of these two groups 
has been, that positive or negative evaluation has no effect on whether the respondents previously knew 
about the MVSO marketing activities. After studying the presented communication tools, both groups of 
respondents agreed that the weakest point is the low interconnection and interaction between websites 
and social media and also the low interconnection and interaction of individual social media with each 
other. 
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For example, if it had a high positive rating for the selected MVSO videos, then their effectiveness 
was reduced by the fact it was placed on only one social network or website, other communication 
channels have been a missing link or other link to this video. Respondents find that the web or social 
networks are not conducting competitions that could motivate their participants to visit selected sites, to 
frequent "like" or to volunteer viral dissemination of messages about MVSO.  

A closer analysis of responses has confirmed significant differences in knowledge and use of online 
marketing tools. As illustrated, for example, Figure 3, students have (thanks to their higher computer 
literacy), twice as much knowledge of the MVSO. Videos are assessed positively by all target groups. 

Figure 3: Knowledge of MVSO videos (students – parents) 

 

Figure four clearly illustrates how big differences exist between groups of students and parents in 
using social media. While in this case of Facebook there is a large group of parents who have it, so in the 
case of Instagram, which is currently becoming significant, the gap between students and parents is 
profound. Almost seven times more students have their own Instagram against their parents. 

Figure 4: Own Instagram (students - parents) 

 

It was accost several thousands of actual and potential respondents, this has increased many times 
awareness about MVSO. MVSO was presented as the business school with high quality education and 
has a range of strengths, which can not be taught by much older university universities. This further 
increases the competitiveness of this higher education institution in the tertiary education market. The 
management of a college should therefore concentrate on increasing the effectiveness of the individual 
communication channels and their interaction with one another, so that the said positives can reach the 
selected target groups. 

4. Discussion 

The questionnaire survey shows the distinction between perception of online marketing 
communication students and their parents, and it is important to focus on this issue. It is logically clear 
that students and parents have different decision making attributes but marketing departments need to 
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be clear which attributes are common to parents and potential students and which are different. It should 
be maintained synergies between online activities. This includes linking social networking sites, for 
example, by filming short videos that will be included, e.g with an eBook ("Guide for student in first class") 
or a Blog ("Study at the MVSO"). A very strong recommendation is to activate current students and create 
competitions to ensure the visibility of both websites and social networks. Of course, it must not forget for 
offline activities as defined above. These activities lead to increasing relationship between university and 
current students, and as mentioned, references from friends play one of the highest roles in selection of 
university. 

Facebook is a social network but also a very profitable company, and therefore restricts the organic 
reach of published posts. In fact The Facebook page has one thousand "I Like it", Facebook will show 
posts to 50 -100 Fans for free, so if we want to activate the Fans to work (and increase organic reach), it 
is recommended to use ad formats such as polls and competitions to support these activities. The 
Instagram applies very similar rules same like Facebook, just working with photos and own hashtags. 
Recent research has shown that active Facebook users are getting old (parents of high school students) 
and young people are more oriented to the Instagram, but they have a FB account. Very short videos for 
Youtube show the reality and size of the school. Video formats are also very popular for Facebook and 
Instagram. There is a different format for each social network and type of content, which creates together 
the necessary synergy between channels. 

It applies at long term, if school can activate its own students to help to create content for individually 
nets, it has quite "won" and simply works to build awareness of the school with its current students, and 
this can be for free. If the Facebook feels that the site gives its users the necessary, interesting, wanted 
content, it shows the content to them and also to their friends. All these are evaluated by robots whose 
algorithms are unknown and unrecognized. It is really good to think for synergies between networks and 
to address potential students when they are looking for information about studing at university or also 
when they are in Olomouc.  

All this can be linked to systems such as Google Ads or campaigns in Sklik, but there is a need for 
a bigger investment that, for example, is about  five thousand CZK per event (for example for Open Day) 
in the media (Facebook, Instagram, etc.). This amount is adjusted based on the defined target group and 
the goal (conversion) the student is about to make (for example, fill in the online application form to 
studying). 

From the below, it is clear how big role the Internet plays and the information gained in the online 
environment. On Facebook is currently three hundred thousand users between age 17 – 19, and twenty-
one thousand users in Olomouc region (plus forty kilometers) and thirty-four thousand users, which are 
interesting for universities and two thousand and two hundred users between age 17 – 19.  

Figure 5: The importance of the information source 
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The questionnaire survey shows a wide range of strengths on which this school can begin to build 
their content for online marketing communication and accost the defined target groups such as 
prospective high school students, their parents and current students at the Moravian Business College 
Olomouc. Moravian Business College Olomouc has wide range of activities at the online environment and 
it is doing a competitiveneness than other universities of this type, but it is necessary to make a link and 
to target content directly to share to their target groups. 
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Abstract: 

This work addresses the possibility of using the IIPS - Information and Image Processing System intended 
mainly for detecting the risk factors of atherosclerotic plaques using diagnostic ultrasound, CT and MR 
devices in connection with the state-of-the-art Image Processing methods. The aim is to introduce 
methods to detect the risk factor of atherosclerotic plaques that are already known. The IIPS - Information 
and Image Processing System is a tool designed for pairing medical images obtained from different 
sources, performing particular Image Processing methods, determining the risk factors of the above 
mentioned plaques and testing the Image Processing methods intended for this particular purpose 
(JM_Imager SW).    
Releasing the atherosclerotic plaque with consequence of a severe stroke is the cause of a large number 
of fatalities that could be successfully prevented by using sophisticated diagnostic methods. IIPS aims to 
be one of such methods. 

Key words: 

IIPS, DICOM, image processing, atherosclerotic plaques, OpenCV, Wolfram Mathematica 
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1. Introduction 

At present, there is no system to detect atherosclerotic plaques from ultrasound images in 
conjunction with their pairing with other diagnostic methods (CT, MR). The uniqueness of our system lies 
not only in the possibility of such matching, but also in the possibility of determining certain areas of 
interest that determine the risk of these plaques and the degree of necessity of the surgical procedure. 
Another benefit of the system is the possibility of setting the risk assessment parameters in conjunction 
with a complete history of patients by the physician himself. Present commercial systems (Syngo – 
SiemensChyba! Nenalezen zdroj odkazů., etc.) have parameters fixed by the device manufacturer (US, 
CT, MR) or by service technician, and doctors are not allowed to adapt these parameters according to 
their needs. Our system is developed in collaboration with leading experts - doctors - based on their 
requirements. 

The project is conceived as an eco-system allowing the design and creation of other methods and 
algorithms that can be interactively debugged directly in the system. Academic development systems 
(Matlab, Wolfram Mathematica) do not allow direct communication with specific medical devices (US, CT, 
MR, etc.), including access to the medical information system. Doctors conducting research often 
encounter the problem of the complexity of work in these development systems. Our proposed system 
allows us to deal directly with solved problems, without the need to handle programming and modeling in 
these tools. In many practical cases, the situation is such that before dealing with research problems, 
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doctors are forced to acquire the necessary image data, often by using a sequence of command-line 
commands. Our proposed system, thanks to its own database, greatly facilitates this problem. 

2. The IIPS system 

IIPS is a system for imaging and analyzing image data acquired by medical devices, specifically from 
the US (Ultrasound System), CT (Computed Tomography) and MR (Magnetic Resonance). All these 
devices use the standard DICOM communications protocol to transfer image signals using lossless 
compression. The IIPS system in its final form will allow not only to display these image data but will also 
provide tools for their analysis - automatic segmentation and troubleshooting, and the determination of 
the risk of arteriosclerotic plaque risk. This risk measure then determines whether it is necessary for the 
patient to undergo a surgical procedure leading to their removal, or whether the risk of loosening the plate 
is low in this case and the procedure is not necessary. Another tool that IIPS has to do is pair up images. 
In some cases, source images obtained from several screening methods (US, CT, MR) are available and 
it is necessary to pair them in order to further refine the diagnosis of the risk of atherosclerotic plaque risk. 

The system enables automatic detection of different areas in the ultrasound image of the 
atherosclerotic plaque. Physicians have identified several such areas and types of disorders (calcification, 
bleeding, etc.) that allow to determine the plaque risk. There is currently no similar system allowing this. 

Typing of key parameters requires a long and repeated observation of a large number of patients. 
For our system, a database of data and images (primarily US and CT) has been created for several 
thousand patients with whom the system is working.  

It is also possible to import data directly from the physician's workplace when connected to a network 
or directly from diagnostic devices, and from a Picture Archiving And Information System (PACS) system. 
This is another feature of our proposed system in which its uniqueness lies. 

Studies conducted by other doctors have worked with a far fewer patients (approximately 200), which 
is too low number to establish serious conclusions. The area typing system uses a variety of image 
processing techniques that have been adapted for the purpose of recognizing areas in ultrasound 
imaging. These are primarily methods using contour detection based on energy computational functions 
(active contours, etc.). 

The whole system is developed on the .NET platform, specifically the F# language, which enables it 
to run seamlessly in Microsoft Windows and Linux operating systems. 

For image processing purposes (especially segmentation), the existing libraries for image data 
processing - OpenCV and Wolfram Mathematica as well as our own methods are used. 

The entire system, together with the description of the DICOM communication interface, is presented 
in more detail in the following chapters.   

The IIPS structure 

The IIPS is based on architecture described the following block diagram: 
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Figure 3: Block diagram of the IIPS 

 
The individual parts of the IIPS, mainly JM_Imager are further described in the following chapters. 

3. JM_Imager 

The core of the whole IIPS system is the JM_Imager SW, which ensures: 
• communication with medical devices (US, CT, MR) 
• view images from the listed devices 
• communication with database with saved images of cuts of atherosclerotic plates and CT cuts 
• using image processing methods to locate interest areas in images using OpenCV or Wolfram 

Mathematica engine libraries 
• evaluation of the risk of release of the atherosclerotic plaque 
• display medical data for the patient 

Communication with medical devices 

Communication with US, CT, and MR is ensured through a standard DICOM protocol described in the 
following chapters. 

View images from US, CT, MR 

JM_Imager allows us to view images retrieved from US, CT, MR through DICOM. Viewing, enlarging, 
changing, filming, capturing areas of interest, and performing analytical operations using image 
processing methods. 

Communication with database of saved images 

A core part of the research project is also a database with stored patient images, whose state and degree 
of risk are known. This is a database of approximately 2000 patients with atherosclerotic wounds, some 
of which have been loosened and others are regularly updated on the basis of regular laryngeal 
examinations. The database also includes other data (patient’s medical records) that is expected to affect 
the overall health of the patient, such as when the patient is a smoker or non-smoker, the height and 
weight of the patient, etc. 
JM_Imager can read and display data from this database and work with them in the same way as with 
images from US, CT, or MR. 
For more details about communicating with the database see the following chapters, please. 
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Using image processing methods 

For image processing, especially the segmentation for finding areas of interest for medical professionals, 
JM_Imager uses the following technologies: 

• OpenCV - a library with fine-tuned image processing methods. Communication with the OpenCV 
libraries is ensured by linking these libraries directly to the JM_Imager program during its 
development. 

• Wolfram Mathematica - The Wolfram Mathematica is provided with the Wolfram Symbolic 
Transfer Protocol (WSTP) for sending commands and data between the programs. Wolfram 
Mathematica provides a WSTP C API that includes two basic namespaces: 
• Wolfram.NETLink 
• Wolfram.NETLink.UI 

The two most basic interfaces that make up the API are IMathLink and IKernelLink. IMathLink includes 
methods for working with the Wolfram Mathematica kernel. IKernelLink extends the IMathLink interface 
with additional functionality [3]. 

Evaluation of the risk of atherosclerotic plaque release 

This topic is part of ongoing research based on consultations with experts (doctors) in this field. In order 
to find an acceptable solution for determining risk mitigation, it is currently working to pair known cases 
and identify key attributes of interest areas and other patient data. 

Display patients medical data 

 JM_Imager allows us to view selected patient data groups stored in the database. The combination of 
certain data and image segmentation results will be used to optimally determine the risk of the 
atherosclerotic plaque and to assess the necessity of surgical or other medical intervention.    

The DICOM Protocol 

The Dicom protocol is based on object philosophy. Data part object in DICOM is IOD - the 
Information Definition of the Object [1]. IOD consists of compulsory and optional modules. An example of 
a mandatory module is Patient’s module containing basic patient information: ID number, date of birth and 
gender. This information is encoded as DICOM data elements. The following picture 2 shows the situation: 



128 
 

Figure 2: DICOM data structure 

 
Outside the data structures, the object contains methods called DICOM Message Service Elements - 
DIMSE services. An element may be a request to send an IOD from one station over a network to another. 
A set of these elements creates a service. An example is the "C-Store" element, consisting of "C-Store 
Request" and "CStore Response" messages. 
By joining a specific IOD, such as "CT Image IOD" and DIMSE "CStore", a SOP class will be created. In 
this case, this will be the SOP Class "CT Image Storage SOP Class". Physical representation of the SOP 
class is a SOP instance. In order to uniquely identify each SOP class, the SOP instance introduces 
DICOM UID - an absolutely unique identifier. This identifier is indivisible within the network and the world. 
An example of the SOP Class SOP class "CT Image Storage SOP Class" is "1.2.840.10008.5.1.4.1.1.2". 
A list of SOP classes is given in [2]. 

4. DICOM services for TCP / IP communication 

Communications in DICOM take place between two stations, AEs - application entities that are 
uniquely identified by their AET names. One station (AE1) is in the role of SCU, asking for a second station 
service. The second station in the role of SCP (AE2), handles the requests from the SCU station; see. 
Fig.3. 

Figure 4Communication between two AEs 

Each station supports a set of SOP classes that determine supported modes and functions. The 
initiation of the connection between two AEs is done by the Association function, which verifies the SOP 
class and the data transfer syntax. If both AEs have agreed on the SOP class and transmission syntax, 
one of the following services may be performed: 

• Echo - Verify remote AE ready for DICOM communication 

• Storage - Saves image data to destination AE 

• Query / Retrieve - Query about image data on remote AE, obtaining image data from remote AE 

• Print Management - prints image data on DICOM print AE 

• Basic Worklist Management - Manage list of requests from HIS or RIS. 
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After performing one of these services, the link is terminated using the Release function 

Send (C-Store) Service 

The Send service sends video data of a specific SOP class: 

• C-Store RQ-AE1 in the role of SCU sends image data to AE2 in the role of SCP. 

• C-Store RSP - AE2 responds to AE1, eventually passes error reporting. 

Query/Retrieve Service 

The Query/Retrieve Service consists of several DIMSE elements. These elements allow us to detect 
image data on remote AE2, transfer data from remote AE2 to AE1 or to another AE. 
DIMSE Elements of this service work at a certain information level. This level is governed by a four-stage 
E-R information model "Patient", "Study", "Series", "Image". The following table Table 1 shows the 
individual DIMSE elements of this service. 

Table 2 DIMSE elements of the Query/Retrieve Service 

C-Find It detects image data on AE2 using C-Find RQ. The report contains a selection mask. 
AE2 responds by sending one or more C-Find RSP messages to the AE1 by sending 
the UIDs of the corresponding selection mask and the information layer back to AE1. 

C-Get Sends AE2 data transfer request from AE2 to AE1 using C-Get RQ. This request 
includes, among other things, UIDs of the transmitted data with their information level. 
Within this connection, AE2 (SCU) sends storage data to AE1 (SCP) using Storage. 
The result of the operation is sent back to AE1 using C-Get RSP. 

C-Move Sends AE2 data transfer request from AE2 to AE1 using C-Move-RQ. This requirement 
includes, inter alia, UIDs of the transmitted data with their information level and the 
target AET. AE2 (SCU) sends storage data to AE (SCP), which was specified by 
C- Move RQ. A new link is created for Storage. After termination of sub-operation 
Storage sends AE2 back to AE1 results using C-Move RSP. 

Print Management Service 

This service allows us to print image data on a DICOM printer. The service contains two meta SOP 
classes: 

• Basic Grayscale Print Management Meta SOP Class - print on black and white printer 

• Basic Color Print Management Meta SOP Class - printing on a color printer 
 
Printing on a black and white printer can be described by the following steps: 

• Creating a movie job with the number of copies, print priority. 

• Creating an image container with image layout parameters on the film, orientation, filtration, frame 
density 

• Creating an image box with image position parameters, image size, magnification, minimum and 
maximum density 

• Sending the box image data to the printer 

• Cancel box for image 

• Cancel the picture container and movie job after printing 
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Basic Worklist Management Service 

The service facilitates access to records of hospital information systems or radiological information 
systems about required/performed patient examinations. Examples of such records may be "Requested 
Procedures" - required examinations to be performed on a particular patient and ordered by a particular 
physician. An example of an examination record can be a CT scan of a specific anatomic region on a 
specific tomograph and at a specific time. We can choose the RIS or HIS records. 
A search mask such as "Novák *" or a date range in the format of "20030501-20030514" is used. Search 
mask parameters are embedded in a request and are sent to HIS or RIS. HIS or RIS returns one or more 
filled records matching the search mask. 

Communication with the Database 

Communication with the database is provided through the Representational State Transfer (REST) 
interface. The data structures in the json format are used to transmit the images data and patient data. 
First, a link to the database itself is provided, and then a list of patients in the database is loaded. After 
selecting the desired patient, all image data and other patient medical data are downloaded to the 
JM_Imager application.  

5. Paper results 

The system allows the development and tuning of methods for the medical images processing of 
atherosclerotic plaques obtained through US, CT and MR. 

The IIPS will be able to determine the risk level of the patient's atherosclerotic plaque. At the current 
stage of development IIPS does not yet works without cooperation with an expert - an experienced 
physician. IIPS uses DICOM communication protocol, communication with the REST database through 
json, image processing method (its preprocessing, quality adjustment for further processing, 
segmentation methods) using the OpenCV libraries and the Wolfram Mathematica engine for fast 
computational operations. IIPS is able to display data obtained from US, CT and MR in 2D form for the 
time being. It can also work with the patient's medical records stored in the database.   

Using the DICOM protocol, it is possible to link IIPS also with RIS (radiological IS) and NIS (hospital 
IS)  

6. Discussion 

In the current state of research and development, the IIPS system addresses some aspects of the 
computer processing of medical images. The system will pair the images from the US, CT and MR devices 
(after confirmation of the pairs by an expert - an experienced physician) and determine the degree of risk 
of release of the atherosclerotic plaque based on the areas of interest found by segmentation and other 
image processing methods and other medical records. In the next stages of system development, a 
number of problems have to be solved, including: 

• refining pairing and converting it into a fully automatic form 
• use of other artificial intelligence and statistical methods for a more reliable analysis of the 

risk of atherosclerotic plaque 
• implementation of 3D view reconstruction and analysis of data obtained from CT and MR 

through DICOM protocol in connection with the US data  
Problems that need to be addressed in further development are key areas for determining the risk of 

atherosclerotic plaque. These problems are based on the specific requirements of physicians who are 
specialized in this area of diagnosis and therapy. 
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Image processing methods currently in use require high computing power and do not always result in 
reliable recognition of the desired areas in the image. For this reason, it is necessary to combine them 
with other methods, especially artificial intelligence methods and statistical methods. In particular, we 
continue to develop fuzzy expert systems, (fuzzy) neural networks, and others that will hopefully solve the 
above mentioned problem and refine the diagnostic methods. 
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Abstract: 

The 2008 Global Economic and Financial Crisis led to a shift in the balance of the world economic power 
and triggered antiglobalisation feelings among some of the world most developed economies. The change 
was followed by a marked decline of the US dominance as an international economic powerhouse and 
the raise of emerging economies, especially in the Asian region. The crisis showed how the world most 
advanced economies were badly hit and their significant struggles through their slow recovery process. 
On the other hand, emerging economies managed to weather the turmoil and experienced a faster 
recovery process, flagging their demands for more involvement in global economic affairs. The global 
economic order is changing, and global superpowers should be sensitive to the shifting of global dynamics 
and efforts should be made to dialogue and engage with emerging Asian economies, and in particular 
with China. 
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1. Introduction  

With economic globalisation as well as relative peace and stability, the economic, political, and 
military power has been shifting away from the West towards Asia (Schwarzer, 2017). The 2008 Global 
Economic and Financial Crisis (GEFC) has manifested itself through the slowing down of economic 
growth in the United States of America (USA) and in the European Union (EU), two major economies that 
are gradually losing ground to emerging economies. The decline of “the West” and its struggle to deal 
with the GEFC led to a general perception that emerging economies are taken a more prominent role in 
global affairs. This situation has been exacerbated by increasing levels of political, economic and social 
instability nurturing significant levels of uncertainty at the global level. A shift has taken place from a 
general understanding and recognition of the benefits that international cooperation brought to the 
development of the world economy, towards discontent and dissatisfaction, particularly among some 
social groups of key advanced economies that have been left out of the growth process. Sharp criticism 
against globalisation has nurtured the raise of inward-looking economic policies from key advanced 
economies. Being a double-edge sword, globalisation generated major opportunities and it also brought 
remarkable challenges to the world economies that became more intertwined and therefore more exposed 
to global economic and financial shocks. The strategic role of emerging economies is creating pressures 
on the world most developed economies that feel that they are being forced to readjust their global and 
regional strategies and to rethink their approach to global governance regimes and as such the status 
quo is under threat.  
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The Asia-Pacific region has been attracting a significant level of attention at the global level due to 
its rapid economic growth and to the complexities associated with the region’s security challenges; 
unresolved conflicts in the region might act as deterrents on their desire of being recognised as relevant 
international players. After World War 2, the developing and emerging countries of Asia have achieved 
significant levels of economic growth, and as such, they have been demanding a more active role and 
weight on the international scene. Economic stagnation in the world’s most advanced economies and the 
economic contraction of the Eurozone since the GEFC have opened the door to demands for 
a readjustment of global power that tends to downplay the economic and political relevance of the 
emerging economies. There is a raise of claims according to which the world economic power is facing a 
turning point with China being called to play a remarkable role due to its impressive economic 
transformation over the past thirty-five years, leading the Chinese economy to become one of the world’s 
biggest trading powers (Guerrero, 2014). As a result, the economic success of China and of the ASEAN 
economies is impacting gradually on the centre of gravity of the world economic order that is shifting 
towards the Pacific region.  

With the outburst of the 2008 GEFC, China managed to weather the global recession noticeably 
better than the EU, showing thereby that the country enjoys a relatively resilient economic power that 
materialised for example through its fiscal and monetary stimulus package. However, inequalities in terms 
of income levels and wealth have been rising dramatically in China as well as severe environmental 
problems. Sustained economic growth in China raises concerns as the country has been involved in 
intense exploitation and extraction of natural resources from poorer countries (namely African countries) 
that allows satisficing the needs of its massive population and rising middle class. China’s rapid economic 
growth has created serious problems to its environment, creating concerns in terms of water scarcity, 
desertification, decreasing land for agricultural use and considerable problems associated with pollution 
levels that are generating serious health issues to its population. Furthermore, China’s contributes 
massively to carbon dioxide emissions that are considered as a major causal factor of global climate 
change; the country hides behind its status as a developing nation (in the WTO framework) but would still 
need to assume more responsibility and accountability in the fight against global warming. China needs 
to secure its energy supply, its access to both natural resources and to core inputs that are needed to 
keep supporting its manufacturing exports.  

Income and wealth inequality raise major concerns with respect to China’s role in the current 
readjustment of the world economic order. These concerns invite the question as to whether the raise of 
Emerging Asian economies contributes to a widening gap between rich and poor mirroring the deeply 
contradictory character of the process of capitalist expansion as discussed by Karl Marx and Friedrich 
Engels in their Communist Manifesto, even though the process of capital accumulation in China today is 
heavily influenced and controlled by the one-party authoritarian state. In short, the process of globalisation 
has certainly brought benefits to the global economy, but it has also opened the door to a centralisation 
of economic power. As emerging economies seek to gain more relevance in the global context, the US 
dominant role in the Asian region is seriously threatened. As emerging powers have embarked upon their 
quest to explore alternative economic arrangements that empower them and allow their economies to 
progress and grow, there is no doubt that the current global order has become obsolete. 

2. An Emerging New Economic Order 

Asian economies are exercising a growing weight in the worldwide economy with a significant impact 
on geo-economic and geo-political relationships. Some developed economies are shifting to policies that 
promote protectionism with the aim of counteracting the challenges raised by the growing presence of 
emerging economies. Given the current scenario of growing concerns regarding globalisation, and due to 
increasing instability and uneasiness exhibited by developed economies when dealing with the raise of 
emerging economies, analysing the magnitude and the meaning of a shift of economic power towards 
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Asian emerging economies becomes a key issue. This is in line with Braudel’s theory of “economie 
monde.” 

The success stories of China and the ASEAN economies are clear examples of how the centre of 
gravity of the world economy has been shifting away from once prosperous economies, The raise of China 
and India, combined with the strong economic development of the ASEAN economies have exposed the 
increasing importance of the Asian region and the shift in political and economic influence in the region 
(Chye, 2012). ASEAN countries have played a significant role as a convenor and driver of regional 
cooperative businesses and processes whilst encouraging peace and stability in the East Asian region 
through the promotion of cooperation and dialogue among partners. Since its establishment in August 
1967, the ASEAN has aimed to promote peace and stability in the region and efforts have been made to 
downplay power rivalry, so that the region could make substantial advancements in terms of economic 
progress. However, the raise of China has led to the creation of new global and interregional dynamics in 
Asia. The economic power structure in the Asian region has undergone significant changes with China 
developing to become one of the world major economies. The basis of the raise of China (i.e. its opaque 
state-led market) has recently been met with much scepticism in the USA, at a time when Japan is still in 
the throes of an economic decline that has affected its economy since the early 1990s, due to the burst 
of its economic bubble (Hutchinson and Westermann, 2006; Zongze, 2014). Despite both Japan’s “lost 
decade” and the 1997 Asian Financial Crisis (AFC), the global financial architecture has been fairly stable 
since the end of World War II with the predominance of traditional powers in the decision-making process 
of key global financial institutions and with a clear dominant role played by the USA and its currency at 
the global level. Although major changes have taken place in global economic affairs, governance 
structures in the monetary field have barely been able to adjust to these changes and have not yet 
recognised the role that the emerging economies are playing. The emerging economies are demanding 
a greater participation and cooperation in international institutions that acknowledge and better reflect the 
global shift of economic power. In particular, emerging powers in Asia are challenging the actual legal 
framework for monetary governance as they seek to create arrangements that are founded on multilateral 
cooperation that challenge the existing institutional status quo (Villard Duran, 2017). Scholars have for 
some time acknowledged the fact that China’s raise would be highly disruptive to the United States’ 
supremacy in the global system, to stability in Asia and to the international order (Friedberg, 1994). 
Conversely, the inclusion and integration of China in the international norms and regimes system could 
help ensure that China contributes to preserve the status quo (Economy, 1999, 2005). Chinese leaders 
have insisted that China’s raise seeks to enhance global security, promote peaceful trade, address 
transnational challenges that rests on a peaceful strategy with a lack of aspiration to become a regional 
or global threat, since one of the central tenets of political statements is that the country will never seek 
hegemony. However, major concerns and worries point to China’s real intentions and how it is going to 
use its growing power, and whether China is moving toward some sort of revisionism of the international 
order, with voices claiming that if China tries to build a different order, major tensions will ensue (Yamei, 
2016). The shift of power is accompanied by a transfer of economic and political influence, as emerging 
middle classes increase. A growing population is having an impact on the distribution of wealth, as well 
as on the economic and military power that would be felt across countries and that will transition from 
advanced and developed economies to emerging and developing economies. Indeed, populations in 
advanced economies (including in Japan and as well as in China) are shrinking and ageing, with migration 
being seen as a possible answer to this issue (UN Department of Economic and Social Affairs, Population 
Division, 2015). In addition, the global strategic environment has become very complex and uncertain 
with a significant transfer of instability to the world order. There is a need of recognising the necessity for 
change that leads towards the integration of emerging powers in global affairs and that materialises on 
a more balanced model of global power.  
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3. China’s Role in the New Economic Order 

At the time of Deng Xiaoping’s economic reforms in the late 1970s-early 1980s, China was 
considered as a developing country that would not pose serious challenges to the West-dominated 
international order. However, after China’s accession to the WTO in 2001, Western perception has 
changed, particularly in the USA. The rising of China started then to be considered as a serious challenge 
to the contemporary world order (Ling and Xiaohui, 2010). Despite its WTO status as a developing 
country, China is not perceived as a developing country anymore, and analysts prefer to use terms such 
as: “new emerging power”, “emerging superpower”, “driving force for global change”, and “rising 
challenger”. China is now viewed by Western countries as a potential serious competitor; as such, it 
cannot be considered as a “developing country” and its status should be changed so as to recognise its 
global role and adjust its responsibilities and accountability.  Some of the main factors that have 
contributed to the change in the general perceptions about China are as follows: 

1. Economic achievements that are supported by a double digit annual average GDP in a consistent 
fashion over more than two decades. China has experienced significant improvements regarding 
foreign trade and investment, and it holds massive foreign exchange reserves. 

2. A move up the value chain with major achievements in science and technology, strong 
investments in clean energy, and significant progress made in the production of solar and wind 
energy. China investment in scientific research, and its development in information and 
telecommunications technologies have allowed the country to take part in global competition in 
areas such as telecommunications equipment and the country has played an important role in 
exporting its technology to Western countries. 

3. The transition from being a recipient of foreign aid to becoming a donor country; China is providing 
aid to poor African and Latin American countries. Consequently, former countries that offered aid 
support to China have cancelled their bilateral assistance programmes and have turned towards 
the development of cooperation agreements. 

4. The international influence and status of China at the regional and global levels have been 
labelled as being those of a “superpower”. This dominant role has gained momentum and has 
been more relevant since the Global Economic and Financial Crisis, when China showed to the 
rest of the world its ability to weather the crisis better than many of the world developed 
economies. Furthermore, global matters pertaining climate change, nuclear non-proliferation, and 
multilateral agreements are just some examples of global issues that require China’s involvement 
as the country that has become a driving force in the international community. 

The raise of China is reshaping the distribution of power in the Asian region with implications in terms 
of regional security and stability; this is leading towards different views and understanding on the role that 
the country would play when challenging traditional major powers and the status quo in the global trade 
and economic regime. According to Acharya (2014), the Asian future security order is subject to different 
views and opinions that vary in terms of their level of pessimism and optimism. 

1. According to a rather pessimist stance, the region might be heading towards major confrontations 
and conflicts that might end up into wars as China seeks to increase its power and to challenge 
the United States’ regional role. 

2. Another pessimistic view foresees that China is seeking regional hegemony to control its 
neighbours and to impose its own interests over those of less developed economies. 

3. On a more optimistic note, some analysists foresee a balance of power order emerging in Asia, 
with China acting as a leading force that collaborates and supports regional growth and 
development. 

4. Even more optimistically, China’s ascendency is perceived as bringing a new regional order in 
Asia with China acting as the conduit for peace and prosperity, and as such it would lead the way 
towards a more consolidated Asian emerging power (“Pax Sinica” view).  



136 
 

Growth and economic interdependence in Asia are constrained by concerns about unequal benefits 
of regional trade agreements, fears of Chinese dominance and the raise of bilateral trade arrangements. 
From the optimistic front, a vision of a regional community that is supported by economic integration, the 
development of multilateral institutions and shared norms and identity will remove any concerns and 
dangers of heading towards an armed conflict (Acharya, 2014). In contrast, Wang and French (2014) 
argue that China has not exercised substantive leadership and it has not been able to benefit developing 
countries; on the contrary, the authors claim that the country’s changing economic interests are the drivers 
for its support to different regimes. Furthermore, China has been generally lagging in its contribution to 
global governance (Wang and French, 2013). Shambaugh (2005, 2013) argues that China is a partial 
power with a significant accumulation of economic resources, that has not tried to solve any global 
problems and it is very much focused on its own immediate interests. As Asian economies are looking for 
a better representation of Asia within international organisations, China’s status of superpower might play 
a role in paving the way to these regional aspirations. Emerging Asia has clearly shown that their countries 
are playing a significant role in international trade relationships and has shown that their economies were 
better positioned that those of the USA and Europe during the Global Economic and Financial Crisis. 
Indeed, negative effects in the region were experienced to a lesser extent and over a shorter period than 
the effects felt by the world most developed economies (Brunschwig et al., 2011). 

4. Concluding Remarks 

In the past, the world countries’ competition for power and for the protection of their own interests 
led to colonisation, division and armed conflict. Historically, new international economic and political 
systems were formed after major confrontations ending in wars. Since Word War 2, Asian economies 
have been playing a significantly growing role in the international economic system. In particular, the 
emerging countries of East and South-East Asia have played a prominent role in facilitating the recovery 
of the world economy after 2008 and are aspiring at contributing to restructure the international system 
and at reshaping the world economic order, in line with their growing economic weight. China is obviously 
a key actor in that region. There should be therefore a need to challenge the current status quo (Manyuan, 
2010). 

However, many questions are posed as to the ability of the Asian region (and of China) to take over 
a leadership role. These encompass first their lack of financial integration (financial credibility) and the 
ongoing regional conflicts. Although some efforts have been made by the ASEAN economies to engage 
in cooperation and to develop and foster economic and financial interlinkages, corruption and weak 
governance are substantial problems affecting the Asian region and China. The region is exposed to 
regional frictions that could undermine the role that Asian emerging economies can play at the 
international level in the years to come, and that signal the need of a gradual emergence of a more 
balanced and diverse global order. Other issues include rising inequality, weak social safety nets, 
shrinking populations (Japan and China) and environmental degradation, all issues that might act as a 
substantial constraint to further growth (Walter, 2014). These are reminiscent of the warnings by Karl 
Marx and other scholars such as Joseph Proudhon according to which capitalist expansion would be 
associated with a simultaneous creation of wealth and poverty, prosperity and misery, as well as with 
progress and spoliation; interestingly, these warnings are valid in contemporary China where the one-
party state regime controls much of the process of capital accumulation. These issues are even more 
important in the present times dominated by a shift towards protectionism and retrenchment. 

Consequently, there is no doubt that the role of China in the global context is subject to significant 
questioning regarding its “real intentions.” Some analysts are pointing out to the pacific and stable 
approach that the country is seeking, while others are worried about China’s weight in the Asian region 
and potential interests of becoming a dominant force in the region that later on could transform into 
a global threat. There is no doubt that China will still play a prominent role in the years to come; however, 
the country has a significant amount of work to do at both the domestic and regional levels. 
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This research opens the door to further studies that seek to examine if the raise of China and of the 
Asian economies can lead towards a peaceful transformation of the international order or if we are just at 
the doors of an open confrontation between global powers that are not prepared to lose their privileged 
position in the global economy. 
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Abstract: 

Sharing economy is a relatively new phenomenon in the Czech Republic and can bring real benefits to 
both parties – to the consumers and the entrepreneurs. The article highlights the following problematic 
aspects of sharing economy: consumer protection regulation applicable in the sharing economy system, 
unfair competition among the individual actors, protection of employees and the duties of the employers 
and the tax duties of individual parties.  
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1. Introduction and methods  

The European Commission announced in its Single Market Strategy of 2015 that they would try to 
develop a European agenda for the collaborative economy, including guidance on how existing EU law 
applies to collaborative economy business models1. The sharing economy is not only part of the Single 
Market Strategy but also of the Commission’s Digital Single Market Strategy.2 There is no uniform 
definition of the term “sharing economy”. Sharing economy (also known as collaborative/peer-to-peer 
economy, collaborative consumption, access-based consumption or circular economy)3 refers to various 

                                                      
1 COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE 

EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS. Upgrading the Single 
Market: more opportunities for people and business. COM(2015) 550. See https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:52015DC0550&from=CS.  

2 See https://ec.europa.eu/digital-single-market/news/digital-single-market-strategy-europe-com2015-192-final. 
3 For different definitions of this term see e.g. Benkler, Y. Sharing Nicely: On Shareable Goods and the Emergence 

of Sharing as a Modality of Economic Production. The Yale Law Journal. 2004, Vol. 114, p. 273, 334. See 
https://www.dropbox.com/s/ig8955sggxjd1h0/Sharing%20Nicely%20Benkler_FINAL_YLJ114-2.pdf..; Botsman, R. The 
Sharing Economy Lacks A Shared Definition FastCompany. 2013. See: http://www.fastcoexist.com/3022028/the-sharing-
economylacks-a-shared-definition.; Botsman, R., Rogers, R. Beyond zipcar: Collaborative consumption. Harvard Business 
Review, 2010, 88(8), p. 30.; Botsman, R., Rogers, R. What's mine is yours: The rise of collaborative consumption. New York: 
Harper Collins, 2010.; Bardhi, F., Eckhardt, M. Access-Based Consumption: The Case of Car Sharing. Journal of Consumer 
Research, 2012, 39(4), p. 881-898.; Belk, R. You are what you can access: Sharing and collaborative consumption online. 
Journal of Business Research, 2014, 67(8), p. 1596-1600.; Gansky, L. The mesh: Why the future of business is sharing. New 
York: Portfolio Penguin,2010.; Dubois, E., Schor, J., Carfagna, L. New Cultures of Connection in a Boston Time Bank. In J. 
Schor C. Thompson (Eds.), Practicing Plenitude. New Haven: Yale University Press, 2014.; FTC The “Sharing” Economy 
Workshop transcript segment 3 - June 9, 2015. Washington D.C.: Federal Trade Commission. See 
https://www.ftc.gov/system/files/documents/videos/sharing-economy-workshop-part2/ftc_sharing_economy_workshop_-
_transcript_segment_3.pdf.; FTC The “Sharing” Economy Workshop transcript segment 4 - June 9, 2015. Washington D.C.: 
Federal Trade Commission. See https://www.ftc.gov/system/files/documents/videos/sharing-economy-workshop-
part2/ftc_sharing_economy_workshop_-_transcript_segment_4.pdf.; FTC. The “Sharing” Economy Workshop transcript 
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business models where activities are assisted by collaborative platforms that create an open marketplace 
for the provisional usage of goods or services (often provided by private individuals).4 On one hand, the 
sharing economy creates new opportunities for consumers, employees and entrepreneurs; it can also 
make an important contribution to jobs and growth of the markets, if encouraged and developed in a 
responsible manner. On the other hand, the sharing economy often raises questions with regard to the 
application of existing legal rules, confusing the established lines between consumer and entrepreneur, 
employee and self-employed, or the professional and non-professional. 

The sharing economy model is not unknown to history. Already in 1948 the citizens of Zurich tried to 
organize a sharing model for car usage; it became popular in other parts of Europe as well (e.g. in 
Northern Europe in the 1980s where it was operated by many small and community-based not-for-profit 
cooperatives)5. Due to the rise of digital technology and internet in the past decades, the main obstacle – 
the information costs of sharing economy – rapidly dropped which lead to a fast development of online 
sharing activities. 

A crucial question for the public authorities and individual parties to the legal relationships is whether 
and/or to what extent, the sharing platforms and service providers can be subject to various market access 
requirements or strict legal regulation. These can include business authorisations or licensing, contractual 
obligations, minimum quality standard requirements etc. Under the current or future legal regulation, such 
requirements need to be justified and proportionate; specificities of the business model and innovative 
services concerned need to be taken into account. 

The collaborative economy is growing rapidly6, gaining important market shares in some sectors 
(e.g. travel and accommodation industry, transport industry, household services and collaborative finance; 
some experts estimate that the collaborative economy could add EUR 160-572 billion to the EU 

                                                      
segment 2 - June 9, 2015. Washington D.C.: Federal Trade Commission. See 
https://www.ftc.gov/system/files/documents/videos/sharing-economy-workshop-part2/ftc_sharing_economy_workshop_-
_transcript_segment_2.pdf.; Vaughan, R., Hawksworth, J. The sharing economy: how will it disrupt your business? 
Megatrends: the collisions. London: PriceWaterhouse & Cooper, 2014.; OECD. Digital Economy Outlook 2015. Paris: OECD 
Publishing, 2015.; OECD. New Form of Work in the Sharing Economy. Background for Discussion. 2015, Paris: OECD, 
Working Party on Measurement and Analysis of the Digital Economy, DSTI/ICCP/IIS(2015)3.; Dervojeda, K., Verzijl, D., 
Nagtegaal, F., Lengton, M., et al. The Sharing Economy. Accessibility Based Business Models for Peer-to-Peer Markets. 
Brussels: European Commission, Directorate-General for Enterprise and Industry, 2013.; Botsman, R. The Sharing Economy 
Lacks A Shared Definition FastCompany. 2013. See http://www.fastcoexist.com/3022028/the-sharing-economylacks-a-
shared-definition.; Belk, R. Sharing versus pseudo-sharing in web 2.0. Anthropologist, 2014, 18(1), p. 7-23.; Belk, R. You are 
what you can access: Sharing and collaborative consumption online. Journal of Business Research, 2014, 67(8), p. 1596-
1600.; Frenken, K., Meelen, T., Arets, M., van de Glind, P. Smarter regulation for the sharing economy, The Guardian. 2015. 
See http://www.theguardian.com/science/political-science/2015/may/20/smarter-regulation-forthe-sharing-economy.; 
Codagnone, C., Abadie F., and Biagi, F. The Passions and the Interests: Unpacking the Sharing Economy, JRC Science for 
Policy Report, Luxembourg: Publications Office of the European Union Studies. See 
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC101279/jrc101279.pdf.; Codagnone, C., Martens, B.. Scoping the 
Sharing Economy: Origins, Definitions, Impact and Regulatory Issues. JRC Technical Reports. INSTITUTE FOR 
PROSPECTIVE TECHNOLOGICAL STUDIES DIGITAL ECONOMY WORKING PAPER 2016/01. See 
https://ec.europa.eu/jrc/sites/jrcsh/files/JRC100369.pdf. 

4 In COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE 
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS. A European agenda for 
the collaborative economy. COM(2016) 356 final. See https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/1-2016-356-
EN-F1-1.PDF, p. 3. 

5 Shaheen, S., Sperling, D., Wagner, C. A Short History of Carsharing in the 90's. The Journal of World Transport 
Policy and Practice, 1999, 5(3), 18-40. 

6 To the biggest well-known actors belong e.g. Uber or Airbnb. 
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economy7). Every third European consumers proclaim that they are willing to participate in the 
collaborative economy8. 

Due to the energetic character of sharing economy business models and the fast development of 
digital technologies, specific legal issues may emerge and may need to be resolved. The sharing economy 
can have the support of innovation, competitiveness and growth opportunities caused by its 
modernisation, on the other hand it is important to ensure adequate and sustainable consumer and social 
protection, and fair and non-discriminatory working conditions. 
The article is the result of a scientific research which does not limit itself only to a logical summary and 
settlement of known information. The author of the article uses mainly the quantitative research methods, 
the partial methods used for the legal research and interpretation of the legal provisions in the article 
applicable to the targeted problems are grammar, logical, exact, sociologic, systematic and comparative 
methods. The research also assumes usage of a scientific method of final analysis and abstraction 
method by which the essential matters are separated from the unnecessary. The author also uses the 
opposite method – i.e. synthesis.  

2. Sharing economy 

The sharing economy generally does not involve a change of ownership and can be carried out on 
a profit or non-profit basis. It involves three different categories of actors:  

1. service providers who share their skills, assets, resources or time [they can be professional 
entrepreneurs or individual private persons (so called peers)] 

2. users of these (these are mainly the consumers, but they can also acts as entrepreneurs)  
3. intermediaries (platform providers) who connect via their online platforms the providers and 

users; sometimes they facilitate transactions between them.  
The success of sharing platforms is challenging for the existing market practices and entrepreneurs; 

by enabling individual citizens to offer services it promotes new offers and lower prices for the consumers, 
employment opportunities, flexible working arrangements and new sources of income and taxation. It 
encourages more asset-sharing and efficient use of resources, which contributes to the sustainability of 
the environment and to the circulation of economy.   It can however result in uncertainty over applicability 
of the existing legal rules, especially when combined with regulatory fragmentation of the various targeted 
areas. 

Depending on the type of service, the public regulatory involvement is usually driven by various public 
interest objectives: protection of the weaker party such as consumers (e.g. tourists) or employees, 
ensuring public safety, combating tax evasion, protection of public health and food safety, easing scarcity 
of affordable housing for citizens, etc.  

3. Problematic aspects of sharing economy 

There have been several governmental attempts to develop a functioning sharing economy legal 
regulation in separate areas, none of them however led to satisfactory results. When reassessing the 
justification and proportionality of legal regulation applicable to the sharing economy, we should mainly 
consider the specific features of sharing economy business models and the tools they may have to 
address public policy concerns, in relation to access, quality or safety. The general ban or quantitative 
restrictions is not a solution, it should in general constitute a measure of last resort. In general, this should 

                                                      
7 EPRS: The cost of non-Europe in the Sharing Economy. January 2016. In COMMUNICATION FROM THE 

COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL 
COMMITTEE AND THE COMMITTEE OF THE REGIONS. A European agenda for the collaborative economy. COM(2016) 
356 final. See https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/1-2016-356-EN-F1-1.PDF, p. 2. 

8 See ING International Survey: What’s mine is yours - for a price. Rapid growth tipped for the sharing 
economy. http://www.ezonomics.com/ing_international_survey/sharing_economy_2015 . 
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be applied only if there are no other less restrictive requirements to attain a legitimate public interest 
objective that could be used.  
There are several problematic areas within the sharing economy, which can be listed as follows. 

3.1. Types of contractual relationships arising from the contracts under sharing economy  

In the sharing economy, an important element to assess whether a legal regulation requirement is 
needed, justified and proportionate, is whether the services are offered by professional entrepreneurs 
(including the micro entrepreneurs and small businesses) or by private individual persons on an 
occasional basis and whether the platform providers act only as the intermediaries or whether they are 
the service providers as well. The legal regulation does not establish expressly at what point an individual 
becomes a professional services provider in the sharing economy. According to the Czech law, a person 
who, on his own account and responsibility, independently carries out a gainful activity in the form of a 
trade or in a similar manner with the intention to do so consistently for profit is considered to be an 
entrepreneur. In addition, for the purposes of consumer protection, any person who enters into contracts 
related to their own commercial, production or similar activities, or within their trade, business or 
profession, or a person acting in the name or on the account of an entrepreneur is considered to be an 
entrepreneur (Art. 420 CC). 

The sharing economy involves various categories of relationships: the relationship between the 
service providers and the users, the relationship between the service provides and the platform providers 
(who often act as intermediaries) and the relationships between platform providers and the final users 
(usually consumers). Specific relationships between the service providers and the platform providers and 
the governmental bodies (the Financial Directorates) arise from the taxation law.  

Due to the quantity of subjects and relationships, it is not always clear who are the parties to the 
contract. In these cases, the interpretation of the contract must take place. In general, a juridical act must 
be assessed according to its content (Art. 555 CC). What is expressed by words or otherwise is interpreted 
according to the intention of the acting person if the other party was aware or must have known of such 
an intention. If the intention of the acting person cannot be ascertained, the expression of will is attributed 
the same meaning which would be typically attributed by a person in the position of the person against 
whom the will was expressed (Art. 556 CC).  

The European Court of Justice dealt with the interpretation of the relationships within the sharing 
economy as well. In its judgement C-434/15 (Asociación Profesional Élite Taxi v Uber Systems Spain SL 
of 20 December 20179 it ruled that “an intermediation service consisting of connecting a non-professional 
driver using his or her own vehicle with a person who wishes to make an urban journey is, in principle, 
a separate service from a transport service consisting of the physical act of moving persons or goods from 
one place to another by means of a vehicle. … The Uber service is more than an intermediation service 
consisting of connecting, by means of a smartphone application, a non-professional driver using his or 
her own vehicle with a person who wishes to make an urban journey. In this situation, where passengers 
are transported by non-professional drivers using their own vehicle, the provider of that intermediation 
service simultaneously offers urban transport services, which it renders accessible, in particular, through 
software tools such as the application at issue in the main proceedings and whose general operation it 
organises for the benefit of persons who wish to accept that offer in order to make an urban journey.  In 
that regard, it follows from the information that the intermediation service provided by Uber is based on 
the selection of non-professional drivers using their own vehicle, to whom the company provides an 
application without which (i) those drivers would not be led to provide transport services and (ii) persons 
who wish to make an urban journey would not use the services provided by those drivers. In addition, 
Uber exercises decisive influence over the conditions under which that service is provided by those 
drivers. On the latter point, it appears, inter alia, that Uber determines at least the maximum fare by means 

                                                      
9 See http://curia.europa.eu/juris/document/document.jsf;jsessionid=77D4483093ED59BFE7449BDCB06D21E6?te

xt=&docid=198047&pageIndex=0&doclang=EN&mode=req&dir=&occ=first&part=1&cid=6664451. 
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of the eponymous application, that the company receives that amount from the client before paying part 
of it to the non-professional driver of the vehicle, and that it exercises a certain control over the quality of 
the vehicles, the drivers and their conduct, which can, in some circumstances, result in their exclusion. 
That intermediation service must thus be regarded as forming an integral part of an overall service whose 
main component is a transport service.“ This judgement is considered to be one of the ground-breaking 
decisions in the field of sharing economy due to the fact that it sets the rules for the assessment of the 
sharing economy entrepreneur. 

3.2. Liability of the parties 

In general, if a party breaches a contractual duty, such a party shall provide compensation for the 
resulting damage to the other party or the person who was evidently intended to benefit from the fulfilment 
of the stipulated duty. A tortfeasor is released from the duty to provide compensation if he proves that he 
was temporarily or permanently prevented from fulfilling his contractual duty due to an extraordinary, 
unforeseeable and insurmountable obstacle created independently of his will. (Art. 2913 CC). 

The platform providers claim to be mere marketing vendors that are irresponsible for the conduct of 
the corresponding merchant´s services. The platform providers say that it is the service provides who is 
solely responsible for any possible contractual and extra-contractual liability. In some respect, the sharing 
platform provider can use the exemption from liability depending on the legal and factual elements relating 
to the activity performed by the sharing platform (their conduct must be merely technical, automatic and 
passive10). On the other hand, the sharing platforms, except for the hosting services, may also offer a 
number of other connected or ancillary activities (such as the reviews or ratings, payment facilities, 
insurance, ID verification).  

3.3. Protection of consumers concluding the contracts with entrepreneurs under the sharing 
economy 

As mentioned above, in the sharing economy it is important to assess whether the services are 
offered by professional entrepreneurs or by private individual persons on an occasional basis. The 
consumer law is designed to protect transactions, in which there is a weaker party that needs to be 
protected. However, the sharing economy wipes off the borders between consumers and entrepreneurs 
due to the various relationships mentioned above (business-to-business, business-to-consumer, 
consumer-to-business, and consumer-to-consumer). In these relationships, it is not always clear who is 
the weaker party and who is the entrepreneur. The consumer law thus applies only to sharing platforms 
or to the service providers who qualify as entrepreneurs and engage in commercial practices vis-à-vis 
consumers. On the other hand, if neither the sharing service provider nor the user qualifies as an 
entrepreneur, the transactions between them will fall outside the scope of this consumer protection 
legislation. This question must be answered on a case-by-case basis. 

Last but not least, all entrepreneurs (be it the platform provider or the final service provider) must 
comply with professional diligence duties and must not mislead consumers (by unfair commercial 
practices) because the growth of fair commercial practices within the area of shared economy is vital for 
the promotion of the development of cross-border activities. A commercial practice is regarded as 
misleading if it contains false information and is therefore untruthful or in any way, including overall 
presentation, deceives or is likely to deceive the average consumer, even if the information is factually 
correct, and in either case causes or is likely to cause him to take a transactional decision that he would 

                                                      
10 Judgment of the Court (Grand Chamber) of 23 March 2010. Google France SARL and Google Inc. v Louis Vuitton 

Malletier SA (C-236/08), Google France SARL v Viaticum SA and Luteciel SARL (C-237/08) and Google France SARL v Centre 
national de recherche en relations humaines (CNRRH) SARL and Others (C-238/08). Joined cases C-236/08 to C-238/08. 
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not have taken otherwise. (Art. 6 UCPD11). In line with the principle of proportionality, the UCPD not only 
protects consumers from the consequences of misleading commercial practices, it also indirectly protects 

legitimate businesses from their competitors who breach the rules laid by this legal regulation.   

3.4. Unfair competition 

Competition law, among others, bans abusive behaviour or anti-competitive practices that tend to 
lead to a dominant position on the market. Practices controlled in this way may include misleading and 
comparative advertising, misleading identification of goods and services, predatory pricing, creating 
a likelihood of confusion and others. The main objectives are to protect the interests of the consumers 
and ensuring that entrepreneurs have an opportunity to compete in the market economy. In general, 
a person who engages in competition (sharing platform providers and the service providers) must, in 
competitive activities or in associating for the purpose of pursuing competitive activities, neither abuse 
their own engagement in the competition by competing unfairly, nor restrict others in their engagement in 
the competition. 

3.5. The public regulation of the sharing economy actors 

When assessing whether certain market access requirements applied to the sharing economy are 
necessary, justified and proportionate to meet identified and legitimate public interest objectives, the legal 
regulation must consider all specific features of sharing economy business models. For the purposes of 
regulating the activities, private individuals offering services through the sharing platforms on a peer-to-
peer and occasional basis should not be automatically treated as professional service providers.  

3.6. Labour law relationships within the sharing economy  

The sharing economy creates new employment opportunities, generating profits beyond traditional 
linear employment relationships according to the traditional labour law. It enables people to work 
according to flexible schedules, thus makes it possible for them to become economically active where 
other forms of employment are not suitable or available. The more flexible work arrangements however 
may not be as regular or stable as traditional employment relationships. This may cause doubts as to 
applicable rights and the level of social protection. Work arrangements within the sharing economy are 
often based on individual tasks performed on an ad hoc basis rather than tasks regularly performed in 
a given environment and time. There are blurred lines between the self-employed and workers, there is 
an increase in short-term and part-time work and multiple job-holding. The question at stake is how to 
address the need for increased participation in the labour market, ensuring fair working conditions and 
adequate social protection.  

3.7. Tax issues connected to the sharing economy system 

The actors in the sharing economy are obviously subject to the taxation rules (personal income, 
corporate income value added tax). The biggest obstacles in this area are: the difficulties in identifying 
who are the individual taxpayers and what is the taxable income, lack of detailed information on service 
providers and aggressive corporate tax planning. The public measures should aim at proportionate tax 
obligations; in addition, the sharing economy creates new opportunities to help tax authorities and 
taxpayers with their tax obligations [the traceability of the transactions at the online sharing platforms to 

                                                      
11 Directive 2005/29/EC of the European Parliament and of the Council of 11 May 2005 concerning unfair business-

to-consumer commercial practices in the internal market and amending Council Directive 84/450/EEC, Directives 97/7/EC, 
98/27/EC and 2002/65/EC of the European Parliament and of the Council and Regulation (EC) No 2006/2004 of the European 
Parliament and of the Council (‘Unfair Commercial Practices Directive’). 
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collect taxes from the individual providers, platforms may facilitate the payment of certain taxes (e.g. the 
tourist tax) on behalf of the service providers, etc.], which helps reducing the costs.  
The other questions at stake are the different views on the business scope of platforms with respect to 
the services they provide made by the public authorities, the criteria used to link their activities to a certain 
tax jurisdiction, and the employment relationship between services providers and platforms in connection 
to taxation. In respect to the VAT taxable transactions, problems may arise in respect to the qualification 
of individual parties as taxable persons. 

4. Discussion and conclusions 

There are several areas of law falling under the sharing economy system in the Czech Republic and 
most of them are regulated by different legal provisions. One of the main obstacles to their users is the 
lack of even development of individual regulations and little knowledge of the potential problems. It is very 
difficult for the consumer and employees to understand the big quantity of legal acts and recognise their 
rights and duties in the specific procedures; the same applies to the entrepreneurs within the unfair 
competition or tax rules. The current situation in the Czech legal system leads rather to a disorientation 
of the involved parties than to help them to redress their claims. It is the responsibility shared by public 
authorities, information and advisory networks, regulators and consumer groups, which all should conduct 
awareness-raising campaigns and informative pilot projects. 

Sharing economy is a fast growing business. As shown above, there is substantial economic 
potential in this type of economy but also a large degree of uncertainty regarding rights and obligations of 
the individual actors, better knowledge on the application of the existing (and future) legal regulation is 
needed. 

The sharing economy business models do not suit clearly the existing national or regional legal rules 
because most of the national rules have not been drafted for sharing economy relationships12. This is 
mainly caused by the nature of the sharing economy models, which combine a sharing platform and 
individual service providers causing doubts about the individual rights and obligations (consumer rights, 
labour law rights, tax obligations etc.).  

On one hand, by supporting the sharing economy we can meet the purposes of the digital single 
market and afford better access for consumers and businesses to online goods and services all over the 
EU. On the other hand, we face the need for a sufficient legal regulation. Still, an unbearably strict legal 
regulation is not an option, as it may direct the sharing economy to the grey area without any rules13. 
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Abstract:  

The aim of the paper is to raise/increase awareness of the role of theory in management, how it is created 
and enriched and what are the essential characteristics of it. Thus this paper focuses on the theory in the 
theory in management. The paper is clearly theoretical and presents an overview of the most important 
authors on theory in recent decades. The motivation behind this paper is the empirical experience of the 
author with the publication activities of central European researchers in the field of management and 
related sciences. Both this research and the resulting publications based thereupon are usually 
interdisciplinary, connected with, e.g. technical issues and focused on specific case studies, hard data or 
questionnaire data analyses and aspire o present some inductive contributions to the expert and/or the 
general public, but mostly do not address, primarily, their contributions to the theory of that field. For that 
reason, they are usually ignored by high quality impact journals, which mostly demand an evident 
contribution to theory, even if the research is otherwise quite valuable. We want to publish in quality impact 
journals (such as the one issued by the Academy of Management - http://aom.org/amj/) and therefore we 
need to know what theory is, how to make a contribution to it and how to construct research for that 
purpose. 

Key words:  

management; theory; research; scientific journals 

JEL: B40 

1. Introduction  

The presented article is motivated by a reserved attitude and the insufficient effort being made, 
especially by young research workers, to address the issue of theory by means of systematic work with 
theory, which aims to build new theory and to augment same based on existing theoretical background. 
Probably the awareness of theories on theory are a little bit underestimated, especially in the 
technoeconomic type of central European university management education. Therefore, also the 
successfulness of publishing in top management (or social science) journals with high impact factors is 
very low. 

This contribution endeavors to bring, to interested researchers, a better understanding of what theory 
is, respectively is not, to define theoretical boundaries and the generalizability of theory as well as the 
evaluation criteria of theories, how to make a contribution to theory and how to make it interesting. 
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2. The methodology of the paper 

The paper is purely of theoretical character. It consists of definitions and concepts retrieved form top 
impact management journals issued by the Academy of Management focusing on the merit of 
management theory.  

3. Results 

We would like to make the reader more familiar with the knowledge gained from the study of already 
existing theoretical works on management. 

3.1. What is NOT a theory 

According to Samuel B. Bacharach (1989) regarding earlier studies, the following isolated 
phenomena must be distinguished from theory: 

• The features or qualities of individual things, acts, or events - while descriptions may be 
the source material of theories, they are not, in and of themselves, theoretical statements, 

• Categorization (e.g. business policy/strategy and human resource strategy) of raw data 
(qualitative or quantitative); any form of descriptive analysis, 

• Typologies (answering the questions of what, rather than the more theoretical how, why, 
and when), metaphors and abstractions. 

 
Donald Hambrick's 2007 Diversity Theory of Management declares the fact that current theories help 

us to understand context and help us to make better predictions in other contexts, but, above all, that 
theory is subject to certain rules which you need to know and follow. 

3.2. What is a theory? Definitions 

A theory is a statement of relations among concepts within a set of boundary assumptions and 
constraints. It is no more than a linguistic device used to organize a complex empirical world. That is how 
the term is defined by Bacharach (1989). (Editor´s note: If you put the subject at the end of the sentence 
in English, you need to use the passive voice). The theoretical part of any research paper should not be 
based on articles solely describing mere features, actions and dates; categorizing (UK – s instead of z) 
quantitative or qualitative data; creating metaphors; emphasizing the importance of some variables or the 
uniqueness of the real world, but without the complexity thereof. 

Researchers can define a theory as a statement of relationships between units observed or 
approximated in the empirical world. Approximated units mean constructs, which, by their very nature, 
cannot be observed directly (e.g., centralization, satisfaction, or culture). By observed units variables are 
meant, which are operationalized empirically by means of measurement. Another definition has been 
presented by Dubin (1976), who claims that theory is the instrument which organizes the empirical world. 

In more detailed terms, a theory may be viewed as a system of constructs and variables in which the 
constructs are related to each other by propositions and the variables are related to each other by 
hypotheses as described in figure 1. 

Figure 1 shows us the logical structure of theory creation or augmentation. 
 

Within Chart No. 1, the following components which comprise a system with some level of 
generalizability and which can aspire to enrich a theory: 

• Propositions state the relations among the constructs and are, on a more concrete level, 
defined by hypotheses. 

• Constructs are terms which, although not observational, neither directly nor indirectly, 
may be applied nor even defined on the basis of the observables. 
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• A variables may be defined as an observable entity which is capable of assuming two or 
more values. 

• Hypotheses (derived from propositions) specify the relations among variables. 

Figure 1: Components of a theory 

 

Source: Bacharach et al., 1989 

The author of a scientific article should address the following theoretical questions: (1) how, (2) why and 
(3) when, as well as link constructs using suggestions and variable hypotheses relating to the matter of 
research describing (4) what (Suddaby, 2010). The resulting overall logical consistency will be judged by 
the article’s reviewers. New constructs or newly structured relationships have the potential to attract 
readers' attention and become essentially interesting (Davis, 1971). 

3.3. Boundaries of theories and generalizability 

The above-mentioned theory system components, however, are always restricted by some 
boundaries of material dimensions, such as space and time. 

While most theories are limited by spatial and temporal restrictions, some are more bounded by one 
than the other. For example, some theories may be unbounded in time, but bounded in space. That is, 
these theories are only applicable to specific types of organizations, but can be applied over different 
historical periods. Other theories are unbounded in space (that is, they may be applicable to many types 
of organizations), but are very much bounded within/to a specific temporal context. Finally, theories may 
be relatively unbounded in both space and time. Such theories have a higher level of generalizability than 
those bounded in either or both space and time, ceteris paribus (all other things being equal). Of course, 
this generalizability requires a higher level of abstraction, which means that the theory sacrifices the level 
of detail needed to fit a specific situation (Bacharach, 1989). High generalizability then often goes against 
practical applicability (utility), which can often be the primary goal of many research projects. 
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According to Corley and Gioia (2011), research forms a dimension of originality and usefulness. 
From this point of view, we should try to do research work in such a way so that the knowledge gained 
and shared is sufficiently detailed and extensive. Since neither of the authors of Corley and Gioia are able 
to say whether researchers should try to make either theoretically or practically useful conclusions, in the 
paper it is beneficial to strive for a reasonable combination of both to focus on the current problems in the 
world. 

3.4. Criteria for the Evaluation of Theories 

Falsifiability determines whether a theory is constructed such that empirical refutation is possible. 
While the idealistic goal of science is the pursuit of universal truth, most philosophers of science would 
agree that theories can never be proven, only disproven.  

Utility may be viewed as "the bridge that connects theory and research". At the core of this connection 
are explanation and prediction. That is, a theory is useful if it can both explain and predict. 

Falsification and utility may be examined on the basis of “be” variables, (such as measurement issues 
or variable scopes), constructs (construct validity and scope) and relationships (logical and empirical 
adequacy, explanatory potential and predicative adequacy). 

3.5. How to make a contribution to theory? 

Kevin Corley and Dennis Gioia, in their article, ”Building theory about theory building: What 
constitutes a theoretical contribution?”, published in 2011, dealt with how to evaluate theoretical benefits, 
with the emphasis being placed on originality in terms of expanding existing knowledge or the benefits of 
a whole new perspective, as well as scientific and practical usefulness. The most cited are, according to 
the authors, original contributions with practical applicability, because theoretical knowledge and practical 
experience are, as is known, interconnected vessels. 

In 1989, David Whetten, in his paper entitled, „What constitutes a theoretical contribution?”, 
discussed what added value helps in developing a theory, in terms of new benefits, convincing evidence, 
or the integrity and quality of the work. 
Roy Suddaby's article on, “Creating clarity in theories of management and organization”, (Editor's 
Comment), also discusses what is called good theory. Among the attributes listed, the author does not 
forget to mention, for example, simplicity, accuracy, structuralism, testability and verifiability. In addition, 
according to Suddaby, theories should meet the three basic objectives of categorization, explanation and 
prediction. 

Figure 2 shows us the diagram of the taxonomy of theoretical contributions for empirical articles 
which it categorizes into either a low theoretical contribution group (reporters and qualifiers) or a high 
theoretical contribution group (testers, builders and expanders). 
 

The above theory reinforced our conviction that it is essential to establish any expert article by basing 
it on existing theoretical knowledge by placing it in the context of what has been already investigated, 
having an overview of what has already been dealt with in the given field and of how to handle the formal 
side of writing a scientific paper or article (Hambrick, 2007). It is then possible to start, on the basis of 
empirical findings, to delve into truly new structures, which can be an interesting addition to existing 
theoretical findings or even contribute to their expansion (Colquitt & Zapata-Phelan, 2007) on the basis 
of properly structurally presented and verifiable facts (Suddaby, 2010). In addition, it is important not to 
do anything which might hinder the argumentation and quality of the work (Whetten, 1989). In addition, 
Bacharach would like to point out that it makes sense to solve the areas perceived to be current, but not 
shallow (Bacharach, 1989), with a common social impact (Bartunek et al., 2006) and which have not yet 
been fully explored from the point of view of theory, (Corley & Gioia, 2011), which are some of the many 
prerequisites needed in order for the work to be an interesting one for the reader (Davis, 1971). 
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Figure 2: A taxonomy of theoretical contributions for empirical articles 

 

Source: Colquitt et al., 2007 

The chart differs five (5) phases of the testing of an existing theory as depicted on the x axis: 
1. It is inductive or bases its predictions on the use of logical speculation. 
2. It bases its predictions by using references to past findings. 
3. It bases its predictions by using existing conceptual arguments. 
4. It bases its predictions by using existing models, diagrams or figures. 
5. It bases its predictions by using existing theory. 

 
The chart differs five (5) phases of building the new theory depicted on the y axis: 

1. It attempts to replicate previously demonstrated effects. (Proofreader´s Note: the word 
attempts can also be a noun, adding it makes clear that attempts is a verb in the third 
person singular). 

2. It examines effects that have been the subject of prior theorizing. 
3. It introduces a new mediator or moderator of an existing relationship or process. 
4. It examines a previously unexplored relationship or process. 
5. It introduces a new construct (or significantly reconceptualizes an existing one). 

 
Such findings include, for example, those presented in Trends in Theory Building and Testing: A five-
decade study done for the Academy of Management Journal by Jason Colquitt and Cindy Zapata-Phelan 
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in 2007. The authors dealt with the question of what to consider as the theoretical contribution of the 
theory in question in terms of two dimensions. First of all: to what extent does the work clarify or even 
update the current theory and to what extent do the empirical facts in the thesis rely on existing theoretical 
knowledge. Any work presenting new theoretical constructs or examining current theories is, according to 
the authors, more often quoted, and thus more esteemed in scientific circles. 

3.6. How to make an article interesting? 

Jean Bartunek, Sara Rynes, and Duane Irland addressed the article entitled "What Makes Research 
Interesting and why does it matter?” from 2006 treats the topic of what makes research in the field of 
management interesting and why it is important. Research is not only about asking the right research 
questions, but also about the topicality and relevance of the topic to be studied, as well as about the 
quality of its processing in connection with existing theories. Then it is possible to consider the work 
interesting, at least in part, and therefore capable of attracting readers and being further quoted. 

An engaging article usually offers new insights into the given subject not confirming any reader's 
presumptions (Bartunek, Rynes, Duane 2006). However, the content becomes inherently invisible if the 
topic of the article is so uninteresting for the reader that they cease to care about the article. Their results 
also demonstrated that themes should be up-to-date, intuitive and with practical implications. 

The phenomenon of a theory’s appeal, or of the different theories that are considered interesting, 
from those that are considered uninteresting, has already been dealt with in 1971 in an article, „That’s 
interesting!” by Murray Davis. “Interesting,” Davis says, is what draws readers´ attention and pulls them 
out of their everyday routine by breaking down/overcoming stereotypes. That which is interesting does 
not copy commonly-used formulas. A new theory captures the imagination only if it denies any long-
standing belief that is part of the daily routine. In his article, Davis also questioned whether a given theory 
has been presented to the right audience. 

Samuel Bacharach warned against the purposeful attractiveness of the theoretical aims of theory in 
his 1989 article entitled, “Organizing Theories: Some Criteria for Evaluation” encouraging a critical 
examination of the strengths and weaknesses of all theories. 

4. Discussion 

Both theoretical and practical benefits can be derived from theory.  Neither the authors of published 
articles nor scientists and academics have ever been able to agree upon the same definition of what 
exactly comprises a theoretical contribution (Corley and Gioia, 2011). However, many authors combine 
the dimensions that make up a theoretical contribution. According to Colquitt and Zapata-Phelan (2007), 
a theoretical contribution is made up of the theory of theory in addition to theory itself. In our research 
work, we should not try to work with theory by merely avoiding the copying of replicas of previous studies, 
thereby not stuffing older theories into new coats, but we should also endeavor to explore relationships, 
ideally in order to start new constructs. When testing theory, let us aspire to avoid relying on our 
assumptions, which are based only on logical speculation or on the results of previous studies, but rather 
to have, as the basis for our theorizing, those underlying existing models and diagrams in their place, 
which, in the best case, refer to a recently introduced theory. 

5. Conclusions  

In conclusion, the development of a theory and the criteria for assessing a theoretical contribution 
can be viewed from different angles. Authors should have instructions from the editors of the journals in 
which they want to publish as to whether they should focus on the theoretical or the practical benefits, 
and then come up with new, significant findings for the furthering of human knowledge. Whatever the 
management theory is, it should always be related to basic managerial organizational concepts and issues 
(Whetten, 1989).  
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The here-presented article aims to contribute to the awareness of what theory is and how it should 
be approached in scientific work. Although within the scope of this conference paper, we were limited in 
the amount of extensive scholarly work we were able to perform, we hope that the information we have 
offered here will encourage young research workers to more systematic engage themselves with theory, 
with the result that they will be more successful in publishing in high-impact journals.  
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Abstract: 

The article is devoted to mathematical models that were created for an internal project of the Moravian 
Business College Olomouc: Forex Trading Information System. The article presents computational 
mathematical models for solving partial problems, which are also compiled by sample subsystems 
designed to support decision making in selected aspects of Forex trading with currency pairs. 
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1. Introduction 

Forex (FOReign EXchange) is a worldwide trading network with currency pairs (e.g. EUR/USD, 
GBP/USD, AUD/CAD, etc.). The pair price is expressed at the exchange rate between the two currencies. 
In addition to large investors, small investors can also trade in this over-the-counter market, which is not 
located. Each trader's endeavour, depending on the movements of specific currencies, is to evaluate its 
investments or, to insure your currency risk. Trading is done via the internet, either through a default 
broker or universal software platform (such as Meta Trader), which allows you to monitor the movement 
of the investment exchange rates on the financial markets. This enables commercial transactions to take 
place immediately and in real time [12]. 
 
Trading on Forex can bring a high profit to the participants in a short period of time. But of course, only 
assuming that they correctly estimate the future development of the currency pair. A good prognosis of 
currency pair behaviour depends not only on the intuition and experience of the trader, but also on the 
information obtained from the fundamental and technical analysis of the markets. Unlike a fundamental 
analysis, technical analysis does not address economic or political factors. It only uses historical data to 
observe trends and predict future behaviour of the exchange rate. At the same time it is assumed that: 
 

- Factors that affect the exchange rate are already included in the data, 
- exchange rates show a trend that lasts for a certain time, 
- market behaviour is repeated because people respond to similar situations alike, 
- the interaction of supply and demand is understood only in terms of consequences [5]. 

 
Currently, it is possible to use various interactive software systems to support decision-making in trading, 
to which we could also assign the Forex Trading Management Information System. It is a system that, 
based on technical analysis, provides merchants with the information they need for their rational decision-
making. The system is the result of a project implemented at the MVŠO in the years 2015-2018. It was 
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based on a group of 6 mathematical and 11 language expert models (for details see [9], [10]). Appropriate 
combinations of models with respect to selected aspects have resulted in 4 complex subsystems: 
 

- SKMP - The Merchant Activity Recommendation subsystem based on the prediction of the value 
and trend of currency pair development, 

- SSVGvX - a subsystem for recommending a trader's activity based on a technical analysis of the 
sirloin chart of one selected currency pair, 

- SSVGvXY - Merchant Recommendation Subsystem based on statistical analysis of XY line 
graphs of two selected currency pairs, 

- SRKL - client risk subsystem, with clients of the Forex system being companies, investment 
funds, smaller banks or individual individuals [11]. 

2. Methods 

When dealing with currency pairs, it is an effort of traders to predict which currency pair will weaken or 
strengthen against the currency of the other. Here is an example of the currency pair EUR/USD, the most 
frequently traded pair on the Forex market. For example, if we speculate on strengthening the US dollar, 
we will buy the dollar. What, however, is essential, we will buy it for the euro. Therefore, at the same time 
as we decide to speculate on the strengthening of the dollar, we will also speculate on the weakening of 
the euro. For decision makers to buy or sell currency, the trader can rely on a technical analysis of the 
problem that can be done either as an analysis of graphical formations, or by analysing technical 
indicators. Analysis of graphical formations serves to identify trends, levels of support and resistance as 
well as to predict the future development of the exchange rate. When analysing technical indicators, 
sliding averages and exponential alignment are often used. 
 
Different charts are used to quickly orient the development of the exchange rate. By linking the closing 
prices, we will receive a line graph from which the exchange rate trend can be estimated. For the growing 
trend, it is typical that local maxima and minimums of the graph are gradually increasing, for the downward 
trend again that local maxima and minima of the graph are gradually decreasing. The line that connects 
two local extremes in the graph is called the trendline. By linking local currencies to the exchange rate 
graph, a growing trend line and the linking of the local maxima decreasing trend line are obtained. The 
rising trend line is a buy signal, falling for sale. The trend ends when the trend line breaks. This occurs if 
the trend line is broken by at least three percentage points of the exchange rate, and the last three course 
values are rising. In the technical analysis of the problem, longer trend lines and trend lines with a smaller 
directive are of greater importance because they are harder to break. The risk of a trend line break can 
be treated with the Stop-loss command. 
 
There are also two more important lines in the graphs - the level of support or support and the level of 
resistance or resistance. These are temporary limits in which the value of the exchange rate fluctuates. 
Support determines the level of the exchange rate, when the demand force generates a change in the 
exchange rate, the downward trend is changing to the rising, and traders are still not willing to sell the 
currency. That is, if the value of the rate approaches the support level, a purchase signal is generated. 
Resistance is the level of the exchange rate, when the power of the offer provokes a change in the rate, 
the rising trend is changing to the declining, and the traders no longer want to buy the currency. That is, 
when the value of the rate approaches the resistance level, a sales signal is generated. If the exchange 
rate has a growing trend and the resistance level is broken, the role of the resistance level and the support 
level will be changed. 
 
Technical analysis is very often used by a snap chart. Each candle consists of body and wicks and 
provides four important information about the assets: Open, Close, Low, and Highest. The body of the 
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candle shows the difference between the opening and closing prices and serves to assess the volatility 
that plays an important role in the market. From the candle parameters, it is also possible to find out where 
the market opened and closed within a given period, i.e. whether the market grew, declined or moved 
only sideways (market trend). Candles are color-coded. The green (white) candle body shows a situation 
where the opening price is less than the closing price. In the case of a red (black) candle, the situation is 
exactly the opposite. 
 
Sliding averages or double exponential alignment belong to technical indicators. They generate signals 
for entry into position or to exit the position. The moving average is determined as the arithmetic mean of 
the last n exchange rate values. If the objective of the analysis is the forecast of values in the near future 
and the time series of average exchange rate values has a linear trend, it is possible to use the method 
of double exponential equalization. The essence of the method is to calculate the moving average of the 
rolling average. The first moving average is determined for a shorter period of time and is often called 
faster than the second slower moving average. Signal entry is a situation where the slow moving average 
with the faster is crossed. The signal to buy is when the slow moving average passes and it continues 
upwards. The signal for sale is then the situation where intersection occurs and the slow moving average 
goes down [7]. 
 
Forex market is a very useful tool for correlation. Correlation is the measurement of the relationship 
between two currency vapours, resulting in a correlation coefficient [3]. To measure the force of the linear 
dependence of a pair of currency pairs, the Pearson correlation coefficient can be used, which is 
determined by: 
 

𝑟 =  
∑ (𝑥𝑖 − �̅�)𝑛
𝑖=1 ∙ (𝑦𝑖 − �̅�)

√∑ (𝑥𝑖 − �̅�)2 ∙ ∑ (𝑦𝑖 − �̅�)2𝑛
𝑖=1

𝑛
𝑖=1

 

 
In the numerator, the covariance of the variables x and y and the denominator contains the standard 
deviation of the variable x and the variable y [2]. The values of the variable x are based on the parameters 
of the first currency pair, the value of the variable y from the parameters of the second currency pair. 
 
The prediction of exchange rate values can be performed using the statistical method of double 
exponential equalization. In this type of exponential equalization, we assume that the trend can be offset 
in a straight line across the line. With this method, the equalization of the value at time point t is based on 
all available past values. For estimating the parameters, we use the weighted least squares method, 
where weights exponentially decrease towards the past. It is clear, therefore, that when the value of the 
time series equals at the point t plays the greatest role of observation at this point, the past observation 
plays a slightly smaller role and, in the past, the observation effect on the value at point t gradually 
decreases. We work here with the equalization constant a. If the value α is close to one, the effect of past 
observation will decrease only slowly. By contrast, if a is very small (approaching zero), the effect of past 
observations will decrease very quickly. It is therefore clear that the choice of equalization constant plays 
a key role in this method (see [3], [1]). 

2.1. Achieved results 

In this paragraph, we will focus on the description of the mathematical models of the SKMP, SSVGvX and 
SSVGvXY subsystems. We will briefly characterize them and give the basic ideas from which the 
algorithms of these models are based. 
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2.1.1. Model MPSV 

The MPSV is a mathematical model of candle parameter calculation and is part of the SSVGvX 
subsystem. The model describes the business strategy of using dominant candles (Pin Bar). Within the 
current data on Forex and with the contribution of historical data of MPSV will look for a dominant candle 
whose parameters are based on the trader's activity. 
 
Principle of module MPSV 
 
The body of the dominant candle must be short (less than 20% of the body length of the largest candle 
according to historical data), the wick of the candle must be long only one side. In the case of a purchasing 
formation, a significantly longer part of the wick is facing down, the color of the candle is green and the 
candle usually lies at the support level. In the case of a sales formation, a significantly longer part of the 
wick is facing upwards, the color of the candle is red and the candle usually lies in the resistance level. 
The mathematical model also monitors the market trend - the characteristics of the candles before the 
candle are dominant. If the market went down in the monitored segment, "MPSV" recommends a small 
business transaction (buying a green dominant candle and selling when the dominant candle is red). If 
the market grew in that segment, the model recommends a large financial investment (again buying or 
selling depending on the color of the dominant candle). If the market moved only to the side, the MLSV 
envisaged medium-sized businesses.  

Fig. 1: Candlestick chart with dominant candles; 

 

source: own 

  

red dominant candle 

green dominant candle 
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Brief description of MPSV 

Fig. 2: MPSV model scheme; 
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MSSR
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MPSV_IN MPSV_OUT
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source: own 

The MPSV model works with five input variables and one output variable (see Figure 2) 
 
Input variables: 

- MP - Selection of the currently traded currency pair (model with 6 currency pairs): 
1 = EUR/USD 
2 = GBP/USD 
3 = USD/CHF 
4 = USD/JPY 
5 = AUD/CAD 
6 = USD/NZD 
 
The MPSV model counts the 6 most traded currency pairs on the Forex market. However, MPSV is 
universally designed and will be fully functional for other standard and exotic currency pairs. 
 

- H1, H2, H3, H4 - Values of selected currency pair: H1 - Open, H2 - High, H3 - Low, H4 – Close. 
 
These values will be retrieved from online applications (eg DS Watch) at hourly intervals, and the model 
always works with 24 current values. 
 
Output variable: 

- AKCP - variable with language values: MAN, STN, VEN, MAP, STP, VEP, CEK: 
MAN = small purchase 
STN = Medium Purchase 
VEN = large purchase 
MAP = small purchase 
STP = Medium Purchase 
VEP = big purchase 
CEK = wait 
Language values of the AKCP output variable represent recommended business activities at the current 
time (the recommendation is valid until the end of the hour - or until new actual values H1, H2, H3, H4 are 
read). 
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2.1.2. Model MAXY 

MAXY is a mathematical module that recommends a business strategy based on XY line graphs. It is part 
of the SSVGvXY subsystem. 
 
Principle of module MAXY 
 
The average values of the Open and Close of the two selected currency pairs are subjected to  
a correlation analysis that results in the Pearson Correlation Coefficient. 
The marketer's output recommendations are based on the meaning and magnitude of the correlation 
coefficient. The coefficient can be in the interval <-1; 1>, default is zero. The correlation coefficient may 
evolve in such a way that two currency vapours move from one another - the opposite direction (the 
correlation coefficient is negative), it is a negative correlation. In addition, the currencies can move 
towards each other, ie in the same direction (the correlation coefficient is positive), then it is a positive 
correlation. Positive and negative correlations and their strength affect business strategies. 
The ideal trading entry position occurs when there are two line charts of two separate currency pairs that 
are as far apart as possible or close to their historical highs (strong negative correlation). In this situation, 
MAXY recommends large purchases. The closer the charts approach, the model suggests smaller 
investment in purchases. 
The ideal selling strategy is when the charts intersect, which is a signal for a complete sale (strong positive 
correlation). In practice, this situation is rare, so MAXY proposes to start selling as soon as the charts 
approach - it recommends a small sale. 
The described business strategy achieves good results over longer time horizons, so MAXY also works 
with weekly currency pair values. 

Fig. 3: Example of correlation of pair of currency pairs - selected positive correlation 

 

 source: https://www.fxstreet.cz/korelace-men.html 

  

Positive correlation between currency  
pair EUR/USD and GBP/USD on hourly chart 

https://www.fxstreet.cz/korelace-men.html
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Fig. 4: Currency Pairs Correlation Example - Selected Negative Correlation 

 

source: https://www.fxstreet.cz/korelace-men.html 

Brief characteristic of MAXY 

Fig. 5: Diagram of the MAXY model 
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source: own 

The MAXY model works with ten input variables and one output variable (see Figure 5)  
Input variables: 

- MP1, MP2 - Selection of a pair of x, y of currently traded currency pairs (the model calculates 15 
pairs of currency pairs (created by a combination of the 6 most traded currency pairs - see MPSV 
model) 

- H11, H21, H31, H41 - Parameters of the first selected currency pair x (for more detailed 
description - see Model MPSV) 

- H12, H22, H32, H42 - Parameters of the second selected currency pair y (please refer to the 
MPSV model for more detailed description) 

- The candles values of both currency pairs will be earned from online applications. The model 

calculates weekly actual values (5 days a week), with data being read at hourly intervals (120 

total values).  

Negative correlation between currency  
pair EUR/USD and USD/CHF 
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Output variable: 
AKCG with language values: MAN, VEN, MAP, VEP, CEK 
MAN = small purchase 
VEN = large purchase 
MAP = small sales 
VEP = big sale 
CEK = wait 
 
AKCG is a business activity recommendation. This recommendation applies to the current week. 

2.1.3. Model MSSR 

MSSR is a mathematical model for identifying decision-support and resistance levels and is part of the 
SSVGvX subsystem. The MSSR determines the location of significant price levels of support and 
resistance, and the interval numeric method determines the trader's current activity. 
 
Principle of module MSSR 
 
Support and resistance (S/R levels) are among the most important concepts of technical analysis. Their 
analysis is often used in Forex trading. Various methods, such as Fibonacci retracement, Pivot points, 
moving averages, or graphical method [3], can be used to determine support and resistance levels. In the 
MSSR model, the Pivot Points method was used to determine the support and resistance levels using the 
High, Low, and Close parameter of the selected currency pair. 
The MSSR model continuously calculates at least 3 support levels and 3 levels of resistance for current 
data and is based on the business strategy of prying these price levels. The model recommends selling 
when the resistance level penetrates, and sales support is broken. The size of the purchase depends on 
the level of resistance currently being traded. Similarly, the size of the sale determines the penetration of 
a specific price level of support. Practically it means that when the lowest level of resistance R1 breaks 
the MSSR model recommends a large purchase, while at the highest level R3 pruning purchase small. In 
the case of a breakdown of support to the lowest level of S3, the largest sale is expected and at the level 
of the stop loss, which usually lies around 5 pips, below the lowest support level, a maximum sale is 
recommended to minimize potential losses. 

Fig. 6 Support and resistance levels 

 

source: [8] 
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Brief characteristics of MSSR 

Fig. 7: MSSR model diagram 
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source: own 

 
The MSSR model works with five input variables and one output variable (see Figure 7) 
Input variables: 

- MP - Selection of the currently traded currency pair (model with 6 currency pairs see model 
MPSV). 

- H1, H2, H3, H4 - the values of the selected currency pair candle (for details, see Model MPSV). 
- Values will be obtained from online applications. 

 
The MSSR determines the daily pivot and at least 3 S/R levels from 24 historical values (values of the 
previous day). Subsequently, the current data H1, H2, H3, H4 is read at hourly intervals and the 
penetration of support and resistance levels is tested. 
 
Output variable: 

- AKCH - variable with language values: MAN, STN, VEN, MAP, STP, VEP, TOP, CEK: 
MAN = small purchase 
STN = Medium Purchase 
VEN = large purchase 
MAP = small purchase 
STP = Medium Purchase 
VEP = big purchase 
TOP = total sales 
CEK = wait 
 
Language values of the AKCH output variable represent the recommended business activity at the current 
time (This recommendation applies to the current hour or to the new actual values H1, H2, H3, H4). 
 

2.1.4. Model MPVK 

MPVK is a model prediction model for selected currency pair and is part of the SKMP subsystem. The 
model predicts the trend of the traded pair at the current time and for a relatively short time forward 
(predicts 3 values). However, the MPVK model is versatile and, after simple editing, the user can specify 
the number of predicted values required. 
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Principle MPVK 
 
In trading on the stock exchange, it is important to correctly estimate the development of currency pair 
prices in the market. Currencies values form a time series. The time series determines MPVK from the 
input data (parameter values of the sampled chart value of the selected currency pair) as the centre of 
the body of the coupler. When predicting exchange rate values, MPVK uses the statistical method of 
double exponential equalization. 

Fig. 8: Prediction of development prediction optimization (predicted 3 decreasing trend values) 

source: own 

Brief characteristics of MPVK 

Fig. 9: MPVK model scheme 
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source: own 

The MPVK works with five input variables and two output variables (see Figure 9). 
 
Input variables: 
MP - Selection of the currently traded currency pair (model with 6 currency pairs, see model MPSV) 
H1, H2, H3, H4 - the parameter parameters of the selected currency pair (see MPSV model for more 
details)). 
Values will be obtained from online applications. Data is loaded at 5-minute intervals. 
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Output Variables: 
TKP - Predicted trend of a traded pair rate - a number from the interval <-1, + 1>, indicating a decreasing 
or growing trend. 
HKP - predicted value of traded pair. 

3. Discussion and Conclusion 

The mathematical models described above are part of the subsystems of SKPM, SSVGvX, SSVGvXY. 
These subsystems that have been created within the Forex Trading Management Information System 
project enable every user to build a program tool that matches his/her specific investment intent. On the 
basis of the outputs, the user can decide quickly and quickly how to trade on Forex. A description of the 
complete set of models together with the algorithms and sample examples is given in the first part of the 
final report on the project [10]. The codes of the individual algorithms can be found in the second part of 
the final report [4]. Please note that the presented project is not a closed system and allows for further 
expansion and replenishment of new subsystems, improving user comfort. 
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Abstract: 

The problems of effective management are most relevant to modern organizations operating in a changing 
external environment. The key factor for success is their ability to change working methods and 
management flexibly. It requires constant setting and achieving new unique goals, and it is one of the 
main factors making organizations move from traditional management models to project management, 
which is important to high-tech enterprises. In addition, such enterprises are characterized by other risks 
associated with all components of enterprise functioning process and its resources. This necessitates 
additional research on the project risks of high-tech enterprises. This is true both for Russia and for foreign 
countries. 
Using a mathematical model in the risk management of such enterprises allows us to orient the business 
processes and resources of the organization in a way that the goals it set could be achieved in the shortest 
possible time. A complex production process, closely related to the scientific component, implies the 
possibility of gradual improvement in the quality and results of the project due to risk management. The 
research study substantiates the idea of a priority role for a high-tech human resource enterprise. 
Therefore, the article gives an example of managing the project risks of a high-tech enterprise’s human 
capital in the production industry. 
The purpose of the study: selecting and substantiating the model for assessing the project risks of a high-
tech enterprise, and adapting this model to the risk management objectives. 
Methodology: project management, life cycle theory, simulation modelling, analysis and synthesis 
methods, the concept of human capital. 
Results: forming an integrated model of project risk management of a high-tech enterprise based on the 
example of human capital risks. 
Discussion: The proposed model for assessing the structured project risks of high-tech enterprises 
contributes to improving their manageability and suggests that further research should be done to identify, 
develop or adapt the methods and models for their management. This model is economically feasible if 
the project ensures that the company's profitability will be growing at a required level. 

Key words:  

high-tech enterprise, project risks, modelling, human capital 

JEL: L11, L15, L65  

1. Introduction 

The problems of high-tech enterprises in Russia include a significant technical and technological 
inferiority of products and enterprises comparing to advanced foreign companies in this industry; problems 
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with providing human resources to enterprises; breaks in the chains of the full production cycle. It is true, 
even to a larger extent, with respect to the situation concerning research and development, etc. (E.N. 
Vetrova & Vashchillo, 2017). One of the main problems of Russian high-tech enterprises is the lack of a 
quick response to the changes in the external environment, which should be reflected in innovation, mostly 
technological one. Any technological innovation for a high-tech enterprise is a project. Thus, high-tech 
enterprises develop with projects. If measures are insufficient and response is inadequate, the risks 
increase and the project objectives are not achieved, i.e. additional project risks appear. The problems of 
industrial enterprises in a rapidly changing environment are partially solved in the theory of enterprise life 
and business cycles (Adizes, 1988). Since project risks of high-tech enterprises are cyclic and attached 
to the life and business cycles of the enterprise and projects, it becomes possible to determine how risks 
affect the project in a due time, and, consequently, to manage them.  

The authors investigated the project risk management processes of a high-tech enterprise, which 
include processes related to risk management planning, risk identification and analysis, risk response, 
monitoring and project risk management. Most of these processes should be updated while the project is 
being carried out. The purpose of project risk management in a high-tech enterprise is to increase the 
probability and impact of positive events and to reduce the probability and impact of negative events for 
the project (Russell D. Archibald, 2003). Project risk is an uncertain event or condition, which, if it occurs, 
has a positive or negative impact on at least one objective of the project.  

In the course of the research, the authors analysed some information technology enterprises, studied 
projects of different profiles and scale, and evaluated project risks. The authors compiled variants for 
assessing project risks using simulation modelling methods, additive technologies, and the fuzzy set 
theory. Since a project of a high-tech enterprise is closely connected with the use of intellectual capital, 
the influence of project risks of human capital as an element of intellectual capital on the project efficiency 
was studied in more detail. It was found out that any event, either external or internal one, may affect the 
cost of a project of a high-tech enterprise, its schedule and implementation (for example, unsuccessful 
choice of project management methods, lack of common management systems, simultaneous 
implementation of several projects or dependence on external project participants who cannot be 
controlled).  

In the study, a comprehensive model was developed for assessing project risks of a high-tech 
enterprise. It was adapted to the objectives of managing these risks. The quantitative assessment of 
project risks of a high-tech enterprise in this model is supplemented by their qualitative evaluation, which 
will reduce the subjectivity of the model, and help reveal hidden problems which have to be solved in the 
future for effective implementation of the project. The novelty of the proposed model lies in a multi-stage 
assessment of the structured project risks.  

Thus, an integrated model was obtained for assessing the structured project risks of high-tech 
enterprises. Its use contributes to risk controllability and suggests further research in order to look for, 
develop or adapt risk management methods and models. This model is economically feasible if the project 
ensures the growth of the company's profitability at the required level.  

2. Methods of project risk simulation of high-tech enterprises 

2.1. Characteristics of research-intensive industry 

Let us analyse the state of the high-tech industry and management processes during implementation 
of information technology projects. The volume of the export market for software production and 
information services rendering is growing rapidly. It is primarily due to the fact that a lot of companies 
have entered the market and provide outsourcing services. Demand is also growing on the domestic 
market. It is caused by the trends of business refocusing on strategic objectives, which call for high-tech 
solutions to process large amounts of information, and by the lack of ready-made universal solutions, 
which meet the needs of enterprises to a full extent and do not require being adapted to the local specifics.  
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According to the research data on the success of information technology projects, in 2017, 18% of 
projects flopped, more than half of 53% failed to meet the planned budget or deadline, and only 29% were 
recognized as successful (Russian Statistical Yearbook, 2017, р. 356). According to the results of the 
study, it is possible to conclude that one the decisive roles in the success of a project is timely and 
adequate evaluation of project risks in the process of project management.  

2.2. Assessment as an element of project risk management 

Risk management includes processes related to risk management planning, identification and 
analysis, as well as risk response, monitoring and risk management. Most of these processes must be 
upgraded during the project. The purpose of risk management is to increase the probability of positive 
events and reduce the probability of events negative for the project (Capability Maturity Model Integration, 
Version 1.1., 2002).  

One of the important elements of a risk management system built and operating in industrial 
enterprises is risk assessment and analysis. First of all, a commonly used method is quantitative risk 
assessment, implying that mathematical and statistical methods of risk assessment are used. Qualitative 
methods of risk assessment are used rarely and, mainly, at an early stage of risk detection and 
identification.  

Figure 1. Elements of qualitative risk assessment 

 
 

Qualitative risk analysis is performed to rank risks in terms of their potential impact on the objectives 
of the enterprise. Quantitative risk analysis is aimed at obtaining a numerical estimate of the probability 
of each risk and its impact on the objectives of the enterprise (M.A. Diasamidze & Khakimova, 2017). The 
main types of qualitative methods of risk assessment and their contents are summarized and presented 
in Table 1. 
  

Qualitative assessment 

Expert evaluation methods Forming goals and objectives of expert evaluation 

Selecting and forming the 
expert group 

Selecting the method for expert 
information acquisition and processing 

Methodology for information processing. 
Survey questionnaires 

List of the group of experts 

Work of the expert committee 
 

 The results of survey of the experts 
 

Consolidated expert evaluation Forming the data for taking a risk decision 

Interpreting the obtained results Processing and analysing the results 
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Table 1 - Qualitative methods of risk analysis  

Method The essence of the method Commentary 

Analogue method It implies that the planned automotive 
project is compared to the previously 
implemented projects by a number of 
characteristics 

It requires the availability of 
historical information and a clear 
understanding of the degree of its 
applicability in a particular situation 

Due diligence It implies that information about the 
intended counterparties and project 
location is acquired and studied in 
detail. 

It requires a lot of time and 
financial costs 

Cause-and-effect analysis It implies that risk events are selected 
heuristically, and that logical analysis of 
their possible causes is formal 

It can be applied at the earliest 
stages of the project. 

Hazard and Operability 
Research, HAZOR 

It suggest dividing the project (system) 
into elements, determining their results 
and identifying risks using a special 
algorithm and a set of keywords 

It is time and labour consuming, 
but can be applied to identify, in 
principle, any specific risks 

 
Quantitative methods include a very large group of methods related to discounted cash flow analysis, 

sensitivity analysis, value at risk (VaR), simulation modelling, etc. They are often used, with estimates 
being more accurate and the result being predictable. However, given the creative focusw of risk 
management, strong subjectivity and the need for constant correction of projections, qualitative methods 
are important in the risk management system. The solution may be a combination of methods. 
Quantitative and qualitative methods can be used together to rank the risks of industrial enterprises. 
These methods rely on using expert evaluations, expressed either as a score or as categories, for 
example, "moderate", "significant", and "acceptable". The strong point of these methods is that they add 
rankings to qualitative analysis. The disadvantage is “tendency for discretization”. The result of the 
analysis is either the order of preferences or a judgement about the category the risk belongs to. The 
combination of quantitative and qualitative methods is shown in Table 2 (M.A. Diasamidze & Khakimova, 
2017). 

Table 2 - Quantitative and qualitative methods of risk analysis 

Method The essence of the method Commentary 

Expert additive 
models 

They imply defining the composition of 
assessment parameters, their weight coefficients 
and evaluating one or several projects with the 
use of a weighted sum, which is the basis for 
judging about the degree of risk. 

Projects can be ranked and 
selected at early stages of 
analysis. 

Risk profile, 
risk diagram 

Project risks are evaluated by a number of 
parameters and shown in the group of relevant 
scales. Scales can be parallel or represent a ray-
path plot. After the obtained estimates are 
superimposed graphically, a "profile" is obtained. 
Then it is compared to the "admissible" or 
"reference" profile. 

It is a tool for visualizing the 
structure of risks and evaluating 
formally if the project 
corresponds to the level of risk 
accepted in the organization. 

Risk map It implies that the project (company) is positioned 
in various risk coordinates and an appropriate risk 
management policy of the company is developed 
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The time period for the application of qualitative and quantitative risk methods is quite long. It is 
necessary to carry out re-evaluation so that the results can be updated and the projections corrected from 
time to time. The basic process of analysing and assessing the project risks of high-tech enterprises is 
shown in Figure 2 (M.A. Diasamidze & Khakimova, 2017).  

Figure 2. The process of conducting qualitative and quantitative analysis and assessing risk  

 
Information about risks is an array of data on the risks to be assessed. These data can be obtained 

from the experience of previous projects. In this case, these data are presented as objective or statistical, 
and can be shown in the form of a histogram or frequency distribution. Since high-tech enterprises do not 
document risk data, the available information about risks is mostly subjective and acquired from experts 
or people having the relevant knowledge.   

Risk situation modelling is calculating the probability of a particular risk and its potential impact on 
the objectives of the enterprise (project) based on the available information about risks. The probability 
should be presented in terms of probability theory while the potential consequences should be presented 
in monetary terms. 

Identifying potential risk impact. The next step is to determine the final impact of these risks on the 
entire project. This assessment combines risk situations and the potential consequences of their 
occurrence. The developers of the model use the theory of “expected value”, where uncertainty and 
estimated profit (loss) are defined as the financial importance of risk for each given event. If the financial 
risk is summed for each event, general risk assessment can be obtained for the project. In many cases, 
this provides the source data for the stage of decision-making.  
After risk has been identified and the probability of financial influence has been assessed, appropriate risk 
management strategies are formulated. 

Quantitative analysis is performed in relation to the risks which were qualified in the process of 
qualitative risk analysis as potentially or substantially affecting the competitive properties of the project. 
The purpose of the analysis is to determine the probability of achieving the specific goals of the project 
carried out by a high-tech enterprise, to identify risks that require special attention, and to determine 
realistic and achievable goals by value, deadline or contents of the project taking into account its risks. 
Planning the response of the best project management solution when certain conditions are uncertain. 

Risk analysis and 
assessment 

Information on risks 

Subjective assessment of information Objective statistics 

Risk situation modelling 

Probability distribution 
assessment 

Describing potential 
consequences 

Assessing the potential impact of risk 
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This analysis represents a quantitative approach to decision making in the conditions of uncertainty when 
managing a project. 

The main methods of collecting and presenting data for quantitative risk assessment are surveys, 
expert evaluations, and risk diagrams (triangular distribution and beta distribution). The collected data are 
analysed using quantitative assessment methods. The most commonly used ones are the following: the 
method for analysing the sensitivity of performance criteria (the most influential potential risks can be 
determined); analysis of the expected cash value (analysis in the conditions of uncertainty); decision tree 
analysis (analysis of choices and possible scenarios); simulation modelling (a model for determining the 
consequences of the impact of the detailed uncertainties on the results of the entire project), fuzzy set 
theory, etc. The most universal method for quantitative risk assessment is the method of simulation 
modelling.  

3. Paper results 

Based on risk management methodologies, a general scheme can be built to show an algorithm for 
assessing project risks of a high-tech enterprise using an example of human capital risks (E.N. Vetrova 
et al., 2017).  

Figure 3. An algorithm for building a risk assessment model of human capital   

 
Risk structuring in this model is carried out at each assessment stage: at the collection stage, risks 

are ranked according to the level of interaction between high-tech enterprises, at the assessment stage - 
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according to the degree of influence, at the level of specific risks - according to the weighted average 
assessment of the risks. The evaluation procedure itself is as follows: the elements and levels of human 
capital risks are defined and classified for the project; the source base of indicators is compiled by 
individual risk groups based on risk diagrams, risk maps, etc.; the risk assessment model is built based 
on the selected methods for analysing and evaluating human capital risks; the reliability of the model is 
determined and in case the threshold value of 50% is exceeded, the decision is made about measures of 
managerial impact, in the case the indicators are lower, the calculations are to be redone (Belov, P. G., 
2016). If the credibility and adequacy of the risk assessment model of human capital is determined as 
about 50%, then a scenario analysis should be carried out and options should be selected within or outside 
high-tech projects.  

4. Discussion 

In today's conditions with the growing rate of renewal of production and service, the role of project 
risks in the operations of high-tech enterprises is highly valued. Solving the problems of high-tech 
enterprises that develop according to the project principle is directly related to project risk management. 
With due regard of the significant impact the products of such enterprises make on the level of economic 
development, it becomes clear how important it is to model their project risks for management purposes.  

The proposed model for assessing the structured project risks of high-tech enterprises contributes 
to their manageability and suggests further research to look for, develop or adapt the methods and models 
for their management. It should be noted that the formed integrated model for project risks assessment 
in a high-tech enterprise is economically feasible if the project ensures the growth of the company's 
profitability at the required level. 
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Abstract 

The article examines the aspect of the corporation's interaction with the state represented  by its 
executive bodies, services and departments, highlights the results of analysing the existing types of state 
control, statistical data on their methodological support through priority activities (introduction of a risk-
based approach, new systems for assessing control and supervision effectiveness, reduction in excessive 
mandatory requirements, digitalization of supervisory activities), the interrelationship among the areas of 
the reform of the supervisory activities of the state carried out before 2025, and the role and opportunities 
of interactions digitization during monitoring. The analysis shows "gaps" between the requirements of the 
institutional environment and the corporate governance systems readiness.  The authors have come to 
conclusion that it is necessary to revise the structure of existing traditional management functions 
responsible for communication with the external environment taking into account the effective interaction 
with one of the key stakeholders – the state; as well as they propose approaches to establishing effective 
control of this interaction. 
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Introduction 

The control and supervisory activity of public authorities is the most important factor of providing 
conditions for business and entrepreneurship development, the significance of which is being 
strengthened in the current situation of intensified international competition, ongoing economic sanctions 
against Russia, and shrinking domestic market. Neglecting the requirements of state regulators, their 
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unsystematic and uncontrolled execution by the corporation creates numerous regulatory risks and can 
deprive even a large stable company of leadership both on the national market and on a global scale. For 
a single corporation, the state, represented by state regulators, is the most important stakeholder, that is 
why the organization of corporate interaction must be directed to complying with its requirements and 
taking into account its interests. 

Problem Statement 

It is obvious that the success of state control reforms largely depends on and will be determined by 
the corporate sector response to this process. For that end the topical problems of interaction between 
controllers and business should be identified and resolved. This aspect of the reform has several levels: 
federal, regional, municipal and corporate (1,4,7,8,13,14,18), institutional (17) and also two vectors: 
internal and external. The latter implies regulating and controlling the activities of foreign companies in 
the Russian Federation (9,16,19). The reform makes a special emphasis on the regions, calling them 
"integration points", implying that it is at the level of the regions that all types of state supervision intersect. 
At the same time, the role and participation of the corporate sector have not received proper development 
in the program of reforming state control (supervision). The willingness of economic entities to embrace 
innovations is largely determined by the representatives of their governance bodies’ understanding what 
is necessary to reconfigure and even reorganize in the functions of internal control systems and corporate 
governance as a whole. 

Research questions 

How can a corporation ensure meaningful interaction with control and supervisory bodies? What 
decisions on restructuring management systems are relevant for Russian companies? What should they 
be consistent with? How to reduce regulatory risks and maintain stability and market leadership, taking 
into account the digitalization of interaction technologies? All these issues are part of the problems in the 
field of corporate interaction with such an important stakeholder for any company as the government.  
The answers imply studying the current practice of interaction of corporations with agencies, services and 
structures of state regulation, identifying "gaps" between the need for compliance with established norms 
and the possibility of professional management system responses, and seeking ways to restructure 
corporate governance systems that would improve the effectiveness of interaction with state regulators. 

The aim of research 

To substantiate the need to develop the functions of corporate governance systems of Russian 
companies in the digital economy in order to improve the quality of their corporate governance through 
risk-orientation and interaction with control and supervisory structures of the state at the professional 
level.  

Research Methods 

According to analysts' estimates, the present system of state control is ineffective. The statistical 
data let us conclude that the level of protection provided by the state control is inadequate: with the current 
state of affairs, the controlled entity is inspected on average once in 30 years, in the most active 
departments – once every 5-6 years, which does not allow ensuring society safety and quality of living, 
property protection, environmental protection and other values. At the same time, business demonstrates 
cases of arbitrary interpretation of norms, creates legal intermediaries for interaction with representatives 
of state supervisory bodies and agencies, or goes “into the shadow economy”. The imperfection of the 
institutional environment creates multiple barriers to the interaction of business and government in the 
territory (23). We can witness an increase in the entrepreneurs’ expenditures on meeting the excessive 
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demands from the controllers, which creates critical situations in maintaining competitiveness during the 
economic recession. 

The current system of state regulation for control and supervisory activities can be characterized 
as follows. According to the quantitative assessment of official statistical monitoring for 2011-2015 in the 
Russian Federation there were 199 types of state control (supervision). They were structured in the 
following manner: 146 independent types of state control (supervision), 44 subtypes and 9 subtypes 
formed by several types of state control (supervision) [20]. A complete list of types and subtypes of state 
control (supervision) was compiled in accordance with the Order of March 24, 2017 of the Government of 
the Russian Federation [20].  
The distribution of independent types of control by levels is presented in Table 1. Source: [20]. 

Table 1 - The hierarchy of levels of independent types of control  

STATE CONTROL LEVEL 
THE NUMBER OF 
CONTROL TYPES 

Federal 91 

Regional 7 

Municipal  3 

Control exercised simultaneously by different bodies of authorities 45 

 

Regarding regulatory legal acts, which are the basis for control, out of 146 separate types: 128 are 
implemented on the basis of federal sectoral laws; 6 - on the basis of general legislation (294-FL, 184-FL, 
Administrative Offences Code of the Russian Federation); 12 - on the basis of acts of the President of the 
RF and the RF Government. 

Despite a fairly solid number of control types, its methodological support is clearly insufficiently 
developed: out of 146 independent types, 55% did not have the Regulations on the implementation 
procedure approved by the Government of the Russian Federation, and 41% of the types had 
administrative regulations. 
32% (out of 146 types) are not provided with either business regulations or Regulations on the 
implementation procedure.14  

For agencies that carry out associated types of state control (supervision), the Ministry of Economic 
Development has developed methodological recommendations aimed at establishing a unified approach 
to the implementation of control procedures, as well as providing for joint discussions on intersecting or 
interrelated requirements. These guidelines are planned to be included in the Standard for 
Comprehensive Prevention of Violations of Mandatory Requirements as an integral part. Applying a risk-
based approach to preliminary assessments will result in a reduction in planned inspections by 9% during 
2018. In total, following the implementation of the first stage in the field of control and supervision activities 
in 2017, 50 methodological documents, recommendations and standards, were adopted. 35 control points 
out of 48, determined for the first stage – were successfully passed. Ministry of Labor projects of passports 
for personnel and anti-corruption are in at-risk zone. 

Among the measures of top priority are the introduction of a risk-based approach, new systems for 
assessing the effectiveness of control and supervision, reducing excessive mandatory requirements and 
digitalization of supervisory activities. 

Favorable environment of doing business is one of the main reasons for applying a risk-oriented 
approach in the process of exercising state control. For corporations, this means reducing the costs of 
preparing for inspections, the ability to balance costs and the regulatory risk arising because of non-
compliance with the requirements of the state regulator. At the same time, for the public party (controller), 
there is the effect of reducing the number of violations of mandatory requirements and, as a consequence, 
reducing the costs of monitoring activities. However, there is no single methodology for risk management 

                                                      
14 http://gos.hse.ru/upload/Libv/Types_of_gov_cont_130115.pdf (date of address: 12.08. 2018). 

http://gos.hse.ru/upload/Libv/Types_of_gov_cont_130115.pdf
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in the sphere of state control, as well as a universal risk management system (RMS). Table 14 presents 
the types of federal state control (supervision) provided by the RMS. 

According to the research (Chaplinsky A.V., 2016), devoted to assessing the quality of risk 
management systems used in the above-mentioned types of control, "high" and "very high" quality are 
attributed to risk management systems employed only in six types of state control (50% of types of control, 
within which a risk-based approach is used). "Ordinary" quality is observed in four types of control (33%), 
two types of control (17%) are of poor quality (Table 2). 

Table 2 - Application of RMS in the processes of federal state control (supervision) (Chaplinsky A.V., 2016). 

№ 
Types of State control 

(supervision) 
Agencies using RMS Date 

1 State control in the field of 
waste management 

Federal Service for Supervision of Natural 
Resource Usage 
Agencies of RF territorial entity  

1997-1998 

2 State supervision in the field 
of civil defense 

Ministry of Emergency Situations of the Russian 
Federation 

1998 

3 Customs control  Federal Customs Service of the Russian 
Federation 

2004 

4 Tax control Federal Tax Service of Russia 2007 

5 Federal State Fire 
Supervision 

Ministry of Emergency Situations of the Russian 
Federation 

2008 

6 Federal State Control  
(Supervision) in the field of 
transport security 

Ministry of Transport of the Russian Federation 
Federal Air Transport Agency, The Federal Road 
Transport Agency  
Federal Rail Transport Agency, Federal Agency for 
Maritime and River Transport, Federal Agency for 
Transport Supervision 

2011 

7 State control (supervision) 
for ensuring the safety of 
facilities of the fuel and 
energy sector 

Ministry of Energy of the Russian Federation 
Ministry of Interior Affairs of the Russian 
Federation 

2012 

8 Port State Control Federal Agency for Maritime and River Transport 
of Russia 

2013 

9 Federal State Supervision 
in the field industrial safety 

Federal Environmental, Industrial and Nuclear 
Supervision Service of Russia 

2013 

10 Federal State Supervision 
in the field of safety of 
hydraulic structures 

Federal Environmental, Industrial and Nuclear 
Supervision Service of Russia 
Federal Agency for Transport Supervision, 
Federal Agency for Water Resources 

2013 

11 Federal State Agency for 
Sanitary and 
Epidemiological Supervision  

Russian Federal Consumer Rights Protection and 
Human Health Control Service 

2015 

12 Government Environmental 
Supervision 

Federal Service for Supervision of Natural 
Resource Usage 
Agencies of RF territorial entity 

2015-2019 

 

As for the system of mandatory requirements, the main problems were redundancy, obsolescence, 
duplication in different regulatory systems and difficult access to information on the list of these 
requirements. It should be noted that the barriers created by mandatory requirements vary greatly and 
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depend on the scope of regulation. A serious problem in this area is the lack of effective institutions in 
Russia that develop and actualize mechanisms for the introduction of technical norms and rules. These 
structures used to operate in the economy of the Soviet period, but then they were destroyed; while new 
ones have not been formed, their personnel structure is vague and has not been renewed because of 
insufficient financing. The functions of developing technical norms and rules are implemented dottedly as 
a response to the situation that has arisen; a unified system is missing. One way to overcome this situation 
is to involve business in this work: it must acquire formal legal forms. 

The peculiarity of the problem of duplication is overlapping requirements for companies of various 
control bodies, resulting from the lack of interaction between standardization systems. This derives from 
the lack of inter-industry interaction among regulators, which calls for the unification of standardization 
spheres on the basis of the organizing system interaction of federal executive authorities within strategic 
development. 

Another problematic component of mandatory requirements is the inaccessibility of complete 
information about them, manifested in the fact that often management cannot understand what 
requirements are applicable to the activities of their company and the norms of which acts must be 
observed. This is partly due to the so-called "zone of opacity", when not all acts that were adopted are to 
be published and registered with the Russian Ministry of Justice.  
The system of compulsory requirements being established must take into account a number of 
fundamental points:  

-  the rigidity of the mandatory requirement must be commensurate with the degree of risk of harm 
and take into account its potential scale; 

-  a mandatory requirement must be technically and economically justified; 

-  the costs of Russian companies associated with compulsory requirements must be comparable 
to those of their competitors in foreign countries; 

-  mandatory requirements must not contradict each other; 

-  mandatory requirements should be clear and accessible for business. 
 

An essential measure on the way to eliminating the information barrier to interaction with business 
should be the Unified Register of Inspections, designed to increase the transparency of control and 
supervision activities. Its operator is the RF Prosecutor General, and methodological support is provided 
by the Ministry of Economic Development. 

Another important aspect of the interaction between the state and business should be the level of 
information and communication provision (hereinafter - ICT). Assessment of 42 types of control by 5 
control and supervisory bodies: Ministry of Emergency Situations of Russia (4 types of control);  Federal 
Labor and Employment Service  (8 types of control); Federal Environmental, Industrial and Nuclear 
Supervision Service of Russia  (7 types of control); Federal Service for Supervision of Natural Resource 
Usage (14 types of control); Federal Service for Supervision of Communications, Information Technology, 
and Mass Media  (9 types of control) [1] with respect to ICT analysis is as follows:  

-  accounting of controlled entities was carried out by 37 types of control out of 42; 

-  during the calendar year, interaction with the controlled entities was carried out on the issues of 
32 types of control, and 10 types of control were not conducted; 

-  the results of inspections were accounted for 38 types of control, 4 types of control were not 
accounted. 

 
On the basis the data of the Integral rating of publishing information in the open data format for 

federal executive bodies (top 10 federal executive bodies) for the II quarter of 2018 (the sample is 
presented in Table 3), one can conclude that not alway the information of the agency leading in the 
number of published data is demanded. 
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Table 3. The rating of publication by public authorities of information in the format of open data for the II quarter of 
2018. 

R
at

in
g

 

p
o

si
ti

o
n

 Federal executive body Number of 
published 
set of data 

Ratio of 
topical 
sets of 
data, % 

Number of 
downloads 

Ratio of 
downloaded 
topical sets 
of data, % 

1 Ministry of Finance of the 
Russian Federation 

106 73.58 3324 70.75 

1 Ministry of Culture of the 
Russian Federation 

105 60.00 1248 49.52 

2 Federal Tax Service of Russia 69 100.0 7138 78.26 

3 Ministry of Energy of the 
Russian Federation 

95 69.47 2132 69.47 

3 Federal Veterinary And 
Phytosanitary Monitoring Service  

30 60.00 8574 60.00 

3 RF Ministry of Housing and 
Construction 

79 29.11 1282 26.58 

4 Federal State Statistics Service 5951 0.02 6715 0.02 

5 RF Ministry of Industry and 
Trade  

134 38.81 846 20.15 

6 Federal Service for Alcohol 
Market Regulation  

113 53.10 467 34.51 

7 Federal Education and Science 
Supervision Service 

26 30.77 471 30.77 

7 Federal Service for Supervision 
of Communications, Information 
Technology, and Mass Media 

30 90.00 1972 80.00 

8 RF Ministry of Education and 
Science 

133 1.50 1676 1.50 

9 Federal Anti-Monopoly Service 
of the Russian Federation 

57 100.00 446 45.61 

9 Federal Service for Supervision 
of Natural Resource Usage 

56 23.21 2468 23.21 

9 Federal Air Transport Agency 50 32.00 243 24.00 

9 Ministry of Transport of the 
Russian Federation 

43 48.84 167 23.26 

9 Federal Bailiff Service 31 100.00 576 96.77 

9 Federal Agency for State 
Property Management 

19 100.00 85 47.37 

9 Federal Agency for Scientific 
Organizations 

15 66.67 4 20.00 

9 Russian Federal Consumer 
Rights Protection and Human 
Health Control Service 

11 100.00 174 45.45 

10 Federal Labor and Employment 
Service  

90 70.00 3587 28.89 

10 Ministry of Health of the Russian 
Federation 

30 3.33 1238 3.33 
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10 Federal Service for the 
Supervision of Public Health and 
Social Development 

29 13.79 374 3.45 

10 Ministry of Foreign Affairs of the 
Russian Federation 

12 58.33 739 58.33 

   

Leaders whose information is most requested by the users are Federal Veterinary and Phytosanitary 
Monitoring Service (8574 downloads), Federal Tax Service (7138 downloads), Federal State Statistics 
Service (6715 downloads). Leaders in terms of the information provided are Federal Anti-Monopoly 
Service, Russian Federal Consumer Rights Protection and Human Health Control Service, Federal Bailiff 
Service and Federal Agency for State Property Management with the indicator of published data of 100%. 
It should be noted that the low ratio of the current and downloaded information (0.02 and 0.02%, 
respectively) did not prevent Federal State Statistics Service from taking the fourth place in the rating. 

From the survey of the annual competition "Best Informational and Analytical Instruments" conducted 
by the Analytical Center under the Government of the Russian Federation in September 2017 involving 
representatives of 707 executive bodies we can inferred about the prevalence of digital technologies in 
the work of public authorities at the federal and regional levels. According to the survey, 28.6% of 
respondents use only standard office applications in the federal executive bodies (FEB) to support the 
managerial decision-making, and 45.4% in the regional executive bodies (REB). Most FEBs (51%) use 
their own original information and analytical tools. In regions, the share of similar applications 
development is much lower - only 18.4%. Most of the tools used are based on the platforms of such 
foreign manufacturers as SAP, SAS, Qlik, Microsoft, IBM, Oracle, Tableau and others, and the industrial 
analytical platforms of domestic manufacturers - PROGNOZ, Visiology, BaseGroup, Labs (Deductor) are 
less popular and used approximately equally: in the Federal executive bodies their share of application is 
16.3%, in the Regional executive bodies - 14.7%. 

The survey organizers note that the use of information and analytical products as tools for decision-
making is common not only among analysts, but also among such categories of users as managers and 
decision-makers (professionals). These tools are popular mostly in planning, reporting, process 
monitoring and separate indicators. At the same time, more than half of the respondents (61.2% in the 
FEBs and 59.4% in the REBs believe that the available arsenal of information and analytical tools is 
sufficient for making effective decisions in their activities. 
The greatest interest was shown in the tools for processing unstructured data (55.1%); as well as to the 
program of comprehensive support for control, supervision activities and risk management (a quarter of 
respondents).  

Discussion 

The implemented model of control and supervisory activity places emphasis on developing and 
strengthening partnerships of controllers with controlled entities, that is, interaction with them in carrying 
out control procedures. This means that companies’ corporate structures should be ready for interaction 
and correspond to changes introduced by the state regulator. 
Considering the corporation from the standpoint of corporate citizenship, we recognize that it is a part of 
society, its microsystem, for which the institutional matrix will be based on the triad of business-power-
society. Each of these components will determine the set of basic and complementary institutions that in 
its turn determines the complex of interactions of the corporation depending on the specifics of its activities 
in the market. The core initiating interaction data will be the corporate governance system, aimed at 
solving the problem of providing the key process with the resources necessary and sufficient to achieve 
the strategic goal. 
With regard to the corporate control process, this matrix is transformed as follows (Figure 1) (Kirillova 
O.Yu., 2017): 
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Figure 1 - Transformation of the institutional matrix into the matrix of corporate control  

 
 

Thus, the control of corporate interactions can be classified into four key areas:  
1) control of interaction with state authorities,  
2) control of interaction with the market,  
3) control of interaction with the society,  
4) control of the interaction with corporations.  

 
The areas of their control identified on the basis of the matrix of institutional interactions have at the 

level of the management system functions that are close in content to the activity of organizing corporate 
interactions (Table 4). 

Table 4 - Management functions of the interaction of the corporation with stakeholders within the framework of the 
institutional matrix of corporate control (international practice) 

Area of interaction List of functions  

State regulators GR - government regulations: conducting a dialogue with the authorities in 
order to create favorable conditions for the company to compete, to build 
commercial interest in public policy 

Market IR - investment relations: the monitoring of the securities market and assets in 
order to generate information for the activities of corporate governance bodies; 
management advice; participating in writing annual reports, determining 
financial and information policy, preparing materials for the press; interacting 
with rating companies 

Society 
 

PR - public relations: study and control of public opinion, dissemination of 
image-building information about the company, implementation of constructive 
interaction with representatives of the community 

Company’s staff HR - human resources: staff number planning, recruitment and employment, 
staff retention, loyalty management, career planning, staff training and 
development 

 

The area of the institutional matrix of corporate control, related to the control of interactions with state 
regulators, which is not new. For a long time, this activity existed within the framework of the Government 
Relations (GR) function, in the international practice of corporate governance. Its essence consisted in 
lobbying state bodies, territorial and sectoral structures for obtaining favorable conditions for doing 

I II III 
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business in the context of competition. In most cases, in Russian companies, GR function is a derivative 
of a number of management functions, combining the efforts of lawyers, PR specialists and the executive 
body, but the core of its efforts has always been pressure on the authorities with the aim to obtain certain 
resources: state orders, budgetary funds, favorable credits, reduction tax rates and so on. 

In Russia, the function of GR for a long time was associated with shadow lobbying and did not receive 
proper official development in corporate governance systems. In April 2010, when signing the Order "On 
the National Anti-Corruption Strategy and the National Anti-Corruption Plan for 2010-2011", the President 
of the RF instructed the Ministry of Justice to develop proposals on the expediency of forming an institute 
of lobbying in the Russian Federation. 

At present, the state, as a wealthy shareholder, strives in every way to interact with business, that is, 
the current situation is characterized by counter rational motives of the two parties concerned. These 
efforts are hampered with barriers. The Russian education system still does not have full-fledged 
educational programs implying training in the field of this specialization. This is partly due to the mentality 
and traditions of Russian business practice: it was believed that the function of establishing effective 
communications with state structures; settling conflict situations can only be carried out by a politically 
significant figure. Corruption schemes of bureaucracy involvement in lobbying interests of business 
entities became a consequence of this.  The current situation is changing dramatically. The process of 
assessing regulatory impact, implemented under the auspices of the Ministry of Economic Development 
should be considered the main technology of business participation in the state legislative activities at the 
current stage. Alternatives to lobbying in the territorial and municipal authorities were PPP projects, which 
since 2015 can be initiated by a private party. The transparency of control and supervisory bodies’ activity 
and the mandatory requirements of state regulators is increasing. 

In the programs of digitalizing technologies of interaction between business and government, such 
organizational forms and mechanisms of co-management as "electronic government", "Smart 
government", and finally, "open government" are developing (6.12). 

Thus, interaction with the state in the framework of control and supervision activities is one of the 
main areas of internal corporate control and requires restructuring with respect to traditional management 
functions responsible for communication with the external environment. 

Implementing the control function of corporate interactions with state regulators requires revision of 
the Regulations on the work procedures and competencies of corporate governance bodies, executive 
bodies and certain structural divisions of the management system. To this end, a strategy for managing 
corporate interaction must be developed and approved, including: 

-  approving the policy of internal and external interactions of the corporation with stakeholders 
(principles of interactions, forms, channels, motivation of executives, etc.); 

-  approving the procedure of interaction with the most significant stakeholders; 

-  approving the procedure for interaction techniques application in the framework of the formed 
channels and models for quantity assessment of interaction costs; 

-  identifying stakeholders’ interests; 

-  evaluating the effectiveness of interaction through a specific channel; 

-  evaluating the risks of interaction through every channel; 

-  approving the plan of interaction with a particular stakeholder (group); 

-  approving the action plan in the case of non-standard situations in the interaction aimed at 
restoring the interaction.  
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Conclusion 

The analysis of the corporate interaction with the state authorities revealed the realities and 
prospects for the relations development within the framework of control and supervision activities: the 
state's efforts to reform the methods of implementing the control function are aimed at improving the 
transparency of control, understanding the essence of mandatory requirements for business, and 
developing a risk-based approach to activity. These efforts are aimed at creating a favorable investment 
environment and comfortable business conditions for the development of an innovative economy.  
Compliance with the above listed requirements is possible only through the development of internal 
functions and structures in corporate governance systems that allow timely reacting and professionally 
eliminating regulatory risks. 
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Abstract: 

Enterprise Resource Planning (ERP) solutions are the most frequently used software tool in 
companies in all industries. The growing body of scientific literature about the acceptance of ERP 
solutions by users in companies reflects the growing perceived importance of ERP solutions for business 
management as well. The labour market requires the knowledge and skills for usage of ERP solutions 
from graduates – future employees. The main objective of our paper is therefore the identification of 
important factors that contribute to the acceptance of ERP solutions by students in economics and 
business and that shape their intentions to use this knowledge in the future. The conceptual model of our 
research is based on the Technology Acceptance Model (TAM), extended by identified important 
multidimensional external factors that refer to students’ personal characteristics and information literacy. 
The conceptual model formed was tested using the structural equation modelling. Research results 
revealed that only two of external factors play an important role in shaping the attitudes towards 
acceptance of ERP solutions by students. Results of the study have important implications for higher 
education institutions, reforming and updating their study programs, as well as for educators in the field 
of economics and business sciences. No quotations nor citations are to appear in the abstract. 

Key words:  

ERP solutions, TAM, economics and business’ graduates, acceptance model  

JEL: A2, H4 

1. Introduction 

The most widely used integrated solutions for business in companies from almost all industries 
worldwide are Enterprise Resource Planning (ERP) solutions. About 90 percent of the Fortune 500 
companies use ERP solutions. Number of ERP implementations and because of that also number of ERP 
users within organizations is growing very fast as well. While number of ERP solution user is growing, a 
lot of research studies regarding ERP user adoptions/acceptance are emerging (for example see Costa 
et al., 2016). In this area, TAM is one of the most suitable and widely used model to study adoption of 
information systems/information solutions (Shih & Huang, 2009; Sternad et al., 2011; Costa et al., 2016) 
and therefore numerous IS researchers apply this method to ERP research.  

Because of increasing importance of ERP solutions and because of increasing demand for 
knowledge and skills about ERP solutions, on labour market is huge demand for students with knowledge 
of ERP solutions. All the above, leads to the conclusion that acquiring a set of skills and knowledge of 
ERP solutions usage are among important competences of graduates in the field of information systems 
and economics and business, for achieving a competitive position in the labour market.  
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In past few years, a lot of universities included topics about ERP solutions in their curriculums through 
different subjects such as: Accounting Information Systems, Enterprise Resource Planning, Information 
Systems etc. Conducting classes where students are using ERP solutions open same issues regarding 
ERP acceptance by employees in companies but at universities as ERP acceptance by students. 

Shivers-Blackwell and Charles (2006) and Scott and Walczak (2009) researched students ERP 
acceptance through TAM model. But both authors used small numbers of external factors. Shivers-
Blackwell and Charles (2006) also researched student readiness to use ERP technology through model 
TAM. Scott and Walczak (2009) examined cognitive engagement, prior experience, computer anxiety, 
and organizational support as determinants of computer self-efficacy in the use of a multimedia ERP 
system’s training tool. They also examined the impact of computer self-efficacy on its acceptance.  

The survey was conducted among group of students, who do not have any knowledge regarding 
ERP solutions before. After description of ERP solutions acceptance literature review, research model is 
described in details and results of study are presented and discussed. 

2. Literature review 

Several theoretical models have been used to investigate the determinants of acceptance and the 
use of new information technology (IT), such as the theory of reasoned action (TRA; Fishbein & Ajzen, 
1975), the theory of planned behaviour (TPB; Ajzen, 1991), the theory of the technology acceptance 
model (TAM; Davis et al., 1989), innovation diffusion theory (IDT; Rogers, 2003), stage model (SM; Poon 
& Swatman, 1999), technology-environment-organization (T-O-E; Tornatzky & Fleisher, 1990); and 
others. Compared to competing models, TAM is believed to be more parsimonious, predicative, and 
robust (Venkatesh & Davis, 2000; Lu et al., 2003; Liu & Ma, 2006), and so among the theoretical models 
is most widely used by IS/IT researchers (Davis, 1989; Davis et al., 1989; Amoako-Gyampah & Salam, 
2004; Lee et al., 2010; Costa et al., 2016) and therefore numerous IS researchers apply this method to 
ERP research. 

To research ERP acceptance TAM needs to be extended by customizing factors related to this type 
of information systems (Calisir et al., 2009). Few studies, have investigated ERP user acceptance and 
usage utilizing TAM, and most of them investigate a small number of external factors (for latest researches 
see Calisir et al., 2009; Shih & Huang, 2009; Sun et al., 2009; Youngberg et al., 2009; Lee et al., 2010; 
Sternad et al. 2011; Sternad & Bobek, 2013, 2014; Mayeh et al., 2016; Costa et al., 2016). Shivers-
Blackwell and Charles (2006) and Scott and Walczak (2009) researched students ERP acceptance 
through TAM model. But both authors used small numbers of external factors. Shivers-Blackwell and 
Charles (2006) also researched student readiness to use ERP technology through model TAM, but they 
researched ERP acceptance after students read an online tutorial. Participants were then asked complete 
the survey, having no experience with use of ERP solution. Their research shows that gender and 
perceived ERP benefits are related to students’ readiness for change, and readiness for change is a 
significant predictor of students’ attitude toward usage of the ERP system. Scott and Walczak (2009) 
examined cognitive engagement, prior experience, computer anxiety, and organizational support as 
determinants of computer self-efficacy in the use of a multimedia ERP system’s training tool. They also 
examined the impact of computer self-efficacy on its acceptance. 

3. Research design 

The main objective of our research is to identify the factors, included into the extended TAM as external 
factors, that are significantly shaping the antecedents of students’ attitudes and future intentions of 
students to use the ERP solutions (Davis et al., 1989). The literature review revealed that the external 
factors in general can be divided into more groups of factors (Sternad et al., 2011, Sternad & Bobek, 
2013, 2014). One of identified groups are factors of personal characteristics and information literacy 
(PCIL), which influence individuals’ perceptions of ERP system acceptance. We include five factors in the 
research model (figure 1):  
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• Personal Innovativeness toward IT (PI) from the IT view-point (Yi et al., 2006; Thompson et al., 

2006), 

• Computer Anxiety (CA) (Venkatesh et al., 2003; Scott & Walczak, 2009) 

• Computer Self-Efficiency (CS) (Venkatesh & Davis, 2000; Venkatesh et al., 2003; Shih & Huang, 

2009) 

• Individual Benefits (IB) (Hsu et al., 2015; Rienzo & Han, 2011) 

• Computer Playfulness (CP) (Venkatesh & Bala 2008) 

Figure 1: Research model 

 
 
The following hypotheses were formed: 

• H1: Perceived ERP ease of use (PEOU) has positive and direct effect on perceived ERP 

usefulness (PU). 

• H2: Perceived ERP ease of use (PEOU) has positive and direct effect on attitude toward ERP 

system (AT). 

• H3: Perceived ERP usefulness (PU) has positive and direct effect on attitude toward ERP 

system (AT). 

• H4: Attitude toward ERP system (AT) has positive and direct effect on behaviour intention (BI). 

• H5: Behavior intention (BI) has positive and direct effect on actual use (Use). 

• H6: External factors of PCIL group have positive and direct effect on perceived ERP usefulness 

(PU).  

• H7: External factors of PCIL group have positive and direct effect on perceived ERP ease of 

use (PEOU). 

After development of the questionnaire according to the research model which consisted of five 
constructs arising from the TAM model (PEOU, PU, AT, BI and Use) and five external factors (PI, CA, 
CS, IB and CP), the performed pilot testing with a small group of students, who head ERP solution (20 
students) as elective subject. Based on the results of the pilot testing, small revisions and additions were 
made. Then the survey was conducted. Our sample included a total of 85 students in the second (4th 
semester) year of undergraduate business studies study programme. The survey was carried out at the 
beginning of semester after students’ have introduction with Microsoft Dynamics NAV ERP solution (after 
2 lecture hours), within the course that includes all together 30 teaching hours of lectures of ERP topics 
with focus on selecting and implementing IS in methodological way and 30 hours in computer lab where 
students adopt the knowledge of the business processes functions in Microsoft Dynamics NAV 
(introduction, basic in finance and accounting process, purchasing process, sales process and some 
advance functionality simulating every day activities). The Microsoft Dynamics NAV 2016 (NAV) was 
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used. On the second lecture in the semester (October 2018) 85 questionnaires were properly filled out by 
respondents and used for the purpose of analysis. Respondents were 16.47 % (14) male and 83.53 % 
(71) female. The average age of students was 20.70 years.  

Demographic data was analysed by SPSS. All other empirical data was analysed in two steps 
analysis using partial least squares (PLS) technique, with Smart PLS 3.2.1 (Ringle et al., 2015). PLS path 
modelling is a variance-based structural equation modelling (SEM) technique which is widely used in 
education, business and social sciences in past two decades (Henseler et al., 2016; Garson 2016). We 
utilized this approach because of the relatively small sample size. In the first step, measurement model 
was assessed, and in the second step, structural model. Path significance has been estimated using 
bootstrapping resampling technique with 5000 sub-samples as suggested by Ringle et al. (2015). While 
analysing data, we followed the guidelines specified by Henseler et al. (2016) and Garson (2016). 

4. Analysis and results 

All measurement scales were examined for their psychometric properties (reliability, convergent 
validity, and discriminant validity) prior to testing hypotheses (bootstrapping with 5000 subsamples) 
(Heseler, 2016). While all items did not meet assessment requirements of the measurement model, it was 
excluded from further analysis.  

Internal consistency reliability was examined by composite reliability (CR), where value should be 
more than 0.6. For assessment of validity, two validity subtypes are usually used: the convergent validity 
and the discriminant validity. For convergent validity Fornell and Larcker’s assessment criteria has been 
used: the average variance extracted (AVE) for each construct should exceed 0.50. Each of our ten 
factors had value CR above 0.6 and value AVE above 0.50. All factors loadings are significant at p 0.01 
and almost all (except one) exceed 0.60. Our measurement scales meet the criteria for convergent 
validity. AVE is also used to establish discriminant validity by the Fornell and Larcker criterion. For our 
model values of the square root of AVE are higher than correlations between factors, which appear below 
it. The value of standardized root mean square residual (SRMS) measures the difference between the 
observed correlation matrix and the model. Model has good fit when SRMS is less than 0.10 (Garson, 
2016). SRMR of our model is 0.082, which means that model is acceptable. 

The structural model was examined to test hypotheses. Paths are interpreted as standardised beta 
weights in a regression analysis. The relationships testing results are based on bootstrapping (with 5000 
subsamples) to test the statistical significance of each path coefficient using t-tests, as recommended by 
Chin (1998). 

Our research confirmed all relationships in TAM model as statistically significant (Figure 2). 
Perceived ERP ease of use (PEOU) has significant effect on perceived ERP usefulness (PU) (β = 0.442, 
p<0.01) and significant effect on attitude toward using ERP system (AT) (β = 0.318; p<0.01). Perceived 
ERP usefulness (PU) has significant effect on attitude toward using ERP system (AT) (β = 0.395; p<0.01). 
Attitude toward using ERP system (AT) has significant effect on behaviour intention (BI) (β = 0.678; 
p<0.01) and behaviour intention (BI) has significant effect on actual use (Use) (β = 0.492; p<0.01). 
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Figure 2: Results of structural model analysis 

 
 

We researched the impact of external factors of personal characteristics and information literacy 
(PCIL) through factors personal innovativeness toward IT (PI), computer anxiety (CA), computer self-
efficiency (CS), individual benefits (IB) and computer playfulness (CP). We cannot confirm, that any of 
five factors have impact on PU at the beginning of using ERP solution, but two of them computer 
playfulness (CP) (β = 0.207, p<0.01) and computer self-efficiency (CS) (β = 0.264, p<0.01) have 
significant positive effect on perceived ERP ease of use (PEOU) (see Figure 2). 
The R2 indicates the exploratory power or variance explained of the latent endogenous variable and it is 
the most common effect size measure in path models (Garson, 2016). The PCIL factors (namely CP and 
CS) could explain 41.1 percent variance in PU (R2 = 0.411) and 20.4 percent variance in PEOU (R2 = 
0.204). PU and PEOU together explain 39.3 percent of the variance in AT (R2 = 0.393). The AT explain 
45.9 percent of variance in BI (R2 = 0.459) and BI explain 24.2 percent of Use (R2 = 0.242) (Figure 2). 

5. Disscussion and conclusion 

Results of the present study regarding the hypotheses of TAM model are consistent with several 
other research results regarding the IT/IS acceptance (Davis, 1989; Davis et al., 1989; etc.). Both, PEOU 
and PU have strong positive effect on ERP usage, with the relationship of PU being a bit stronger. 
Therefore, hypothesis H2 and H3 were confirmed. Also, PEOU has statistical effect on PU. Hypothesis 
H1 was also confirmed. The findings about the importance of PEOU and PU in the literature are vague; 
Davis (1989), Davis et al. (1989) and Simon and Paper (2007) exposed that PU has stronger positive 
effect on IT/IS usage as PEOU, while PEOU has weaker or even no statistical effect on IT/IS usage after 
some time of usage. Since students were surveyed at the beginning of semester, where they did not know 
the ERP solution, this could be the reason for the results obtained. 

Hypotheses H4 and H5 were confirmed. Factor AT is vital in the TAM model and has very strong 
positive effect on BI and through it also indirect strong positive effect on Use, which is consistent with 
other researches (Pijpers & Montfort, 2006; Simon & Paper, 2007).  
The main result of this research is the identification of external factors which influence students’ ERP 
acceptance and have an impact on the antecedents of PU and PEOU at the beginning of ERP course.  

None of observed five external factors have significant impact on the PU as shown on Figure 2. 
Therefore, hypothesis H6 was not confirmed. Only two factors exposed in group PCIL – namely computer 
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self-efficiency (CS) and computer playfulness (CP) - had significant impact on PEOU. Hypotheses H7 is 
confirmed.  

Factor computer anxiety (CA) is not statistically significant – this can be explained by the fact that 
the computer anxiety is probably a state of fear that is not known any more to the young population who 
grew up with the computers included in all (or at least many) aspects of the everyday’ s life. Factor 
Personal Innovativeness toward IT (PI) captures characteristics of students regarding using new software 
tools and applications in general. We can speculate that this generation of students are not keen on new 
software tools and applications. Individual Benefits (IB) includes claims how ERP knowledge can increase 
student’s effectiveness and productivity and have impact on regarding future job. We think that because 
of complexity of ERP solutions students did not recognize individual benefits of ERP knowledge after two 
hours of lectures.   

We suggest lecturers to put an important effort into the preparation of ERP lectures and that try to 
explain ERP topics related content to students using simple routines, with the real business environment 
characteristics. To understand the ERP solutions is challenging for students, because they do not have 
practical experience of how ERP solutions are used in enterprises. 
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Abstract 

In Africa, like the rest of the world, there is a unanimous opinion that small businesses play an 
important role in economic growth, able to speed up a country’s socio-economic development and help 
in poverty reduction. This article discusses the state and prospects of small business development in the 
socio-economic development of African countries. The level of economic development of African countries 
depends on the efficient operation of small enterprises, on their size and composition, distribution and 
sustainable development. Stable economic change is reliable in South Africa's industrial policy and serves 
as a benchmark for rapid technological change reflecting a globally comparable process for managing 
SMEs. The purpose of this study is to analyse the state of the small business sector in the economies of 
Africa and to identify the prospects for their development. 
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Introduction 

Today, the economic and financial crisis is global, it affects even the most vulnerable countries, such 
as those in Africa. It is indisputable that small enterprises play a particularly important role in the socio-
economic development of African countries. They are the main sources of employment, income and 
economic stabilization in many African countries. For example, one of the well-known experts in the field 
of development and international political economy, Philip Hugon identifies four groups of typologies of 
African small businesses that contribute to the economic development of Africa, developed on three 
criteria: the nature of the activity, which allows you to know what decision to take and what strategy to 
adopt for this activity. It describes four types of business [15, p. 276]:  

 Small state-owned enterprises; 
 Cooperative small private enterprises; 
 Informal local small businesses;  
 Small enterprises with foreign capital. 

According to Philip Hugon, small African enterprises have the following characteristics: they are 
young, that is, they were created mostly after these countries gained Independence, or they were bought 
by an African entrepreneur. It is worth noting that when analysing the state of small businesses, African 
countries may experience alternating phases of growth, stagnation, decline and even socio-economic 
collapse. This instability shows that it is important to understand the factors that contribute to economic 
growth, the different stages of their development and the prospects for small business, for the economic 
and social stability of African states [5, p. 162]. 
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References review 

At present, a certain set of patterns in the field of small business development and their role in the 
economic development of african countries has been formed in the scientific literature. For example, the 
theoretical aspects of the African economy of small enterprises are embodied in the works of Henny, A. 
[5, p. 126] and Philippe Guguona [15, p. 276], according to which citizens in the modern African community 
need social stability and small businesses remain one of the most reliable strategic decisions. The 
assessment system and competencies of small enterprises in the provision of development assistance 
are of particular focus in the work of Martin, G & Staines, H [11]. Leballe. N. studies their structural 
transformations and gives their assessment of development in Africa [10, pp 68-70]. The African 
Development Bank studied the success and achievements of a small businesses and designated their 
social contribution to society (http://www.bankunionafr.ru) [1]. Authors of resources and websites such as 
(http://www.invest-in-med.eu/fr) [6], (www.consultancyafrica.com) [7], (http: //www.comoreseconomie. 
com) [4], conduct research on small businesses as a factor in the development of infrastructure in the 
region, as well as on such issues as the image and reputation of businesses as the basis of socio-
economic development. 

Method of research 

In this publication, the methods of analysis, study, synthesis and statistical observation were used. 
The sources of information for this article were scientific works of foreign and national authors in the field 
of socio-economic development of African countries through small enterprises and the influence of small 
enterprises on economic development in Africa. 
This work contributes to the expansion of scientific knowledge about the importance of small businesses 
in the socio-economic development of Africa. It also contributes to enriching the scientific knowledge of 
various political and economic actors who would like to receive information about the African economy. 

Main body 

1 The role of small enterprises in the socio-economic development of African countries. 
Today, the economic situation in Africa is not stable. "The economic growth rate in Africa fell by more 

than half - from 3.7% in 2015 to 1.7% in 2016 amid the global economic recession, low prices for oil and 
commodities (despite their recovery) and adverse weather conditions (drought). This decline also reflects 
the weakening of the major African countries in 2016 — Nigeria (-1.6%), South Africa (0.6%) and Angola 
(0.8%) and a slowdown in Algeria (2%). 9%), Egypt (3.4%) and Morocco (1.7%). Growth varies from one 
country to another: 8% in Côte d'Ivoire, 6% in Kenya, 1.7% in Morocco and 0.6% in South Africa, but there 
was a decrease of 1.6% in Nigeria and 4.5 % in Equatorial Guinea ”[18]. In addition, according to experts: 
“The decline in commodity prices from 2014 has affected current accounts and government revenues, as 
well as national currencies and has caused inflationary pressure. African countries should adopt 
countercyclical fiscal policies, and those that continue to register high economic growth rates, such as 
Côte d'Ivoire (8%), Kenya (6%), Ethiopia (5.4%),%), Tanzania ( 7%) and Senegal (6.3%) should increase 
budgetary reserves ”[20]. 

Small businesses make a significant contribution to the socio-economic development of African 
states. “Small businesses create jobs and deduct tax on export revenues. However, in order to use the 
potential for development and poverty alleviation, the governments of developing countries face a number 
of challenges, such as the difficulty of introducing innovative small enterprises and their entry into the 
formal sector. Small businesses make the market environment more competitive, which leads to an 
increase in product quality”[9]. Include at least a small part of competitive, at the national level, small 
enterprises in the process of achieving a level of competitiveness sufficient for integration into global value 
chains through trade (export and internationalization) and investment, including the interaction between 
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the integrated development environment and their own activities. “Small businesses in African countries 
face great difficulties in terms of the quality of their human and institutional capacities. This makes it 
difficult for small enterprises in African countries to obtain the full benefits of globalization, despite the 
very important role in the socio-economic development of African countries”[19]. 

Small businesses play a vital role in the socio-economic system of Africa. Small businesses are 
considered a panacea from social and economic disasters, especially unemployment (Figure 1). 

Fig. 1. The number of small businesses in developing countries in Africa. 

A source: «Doing Business Middle East & North Africa» World Bank Report, .www.bankmondial.ru,  2016, P.37 [2, p. 37]. 

In general, the countries of the region are experiencing a positive stage of evolution in the 
diversification of the economy, despite still been quite weak. In the early 1980s, diversification was low 
for most North African countries, especially in Algeria and Libya, whose exports mainly accounted for 
hydrocarbons. Morocco and Tunisia, poorly endowed with these resources, were then forced to adopt 
import substitution strategies and export promotion policies, which further diversified their productive 
structure. 

While Algeria managed to diversify its economy somewhat, its productive structure is still largely 
concentrated, unlike Morocco and Tunisia, which recorded a relatively high level of diversification, above 
average in Africa and equivalent to the average level in Asia. Egypt has a special profile, since the 
composition of diversification is changing, probably because the economy tends to focus on a limited 
number of activities in times of crisis (especially around tourism). As for Sudan, the country managed to 
maintain a certain level of diversification in Africa in the past decades, then in the 2000s there was a sharp 
decrease in the level of diversification, mainly due to the factor of oil production. Thus, the impact of 
diversification processes remains limited or even interrupted in most African countries. This is due to the 
fact that countries that have taken the path of diversification actually chose a spontaneous model that 
forced private companies to focus on products and niche markets that are not dynamic in international 
trade and move on to traditional and labor-intensive products. 
 

2 Prospects for the development of small enterprises in African countries. 
Because of their strengths and advantages, small businesses can play a key role as a vector of 

organized diversification, strengthening their role as a major player in sustainable development. North 
African countries are aware of the importance of this option, and some have already developed strategies 
in this direction, even if the role of small businesses remains unclear [2]. This rapid analysis of the mass 
of small enterprises in various African countries shows that small enterprises represent the vast majority 
of private enterprises in the region, which largely contributes to employment and wealth creation, but 
these enterprises are part of production lines that are not sufficiently diversified. Compared to more 
developed countries and a more diversified economy, their development potential is still largely 
underestimated, be it in terms of employment, production, investment or exports.  
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In recent years, South Africa's stable economic development has been reliant on industrial policy, 
liberalization of trade and finance, as well as rapid technological change reflecting a similar process at 
the global level. South Africa focuses on how to ensure effective economic development so that the 
majority of citizens benefit from the country's economic activities. The country's economic leaders adhere 
to the fact that sustainable economic activities are necessary for the well-being of society. South Africa 
has provided many initiatives to find answers to developmental problems. Interventions to promote local 
economic development include initiatives such as public-private partnerships and the promotion of small 
businesses. 

That's why I chose South Africa as an example of an SME structure (Figure 2). 

Fig.2. The impact of small business on GDP in South Africa 

 

Source: Compiled by the author on the basis of.Kim. Y. SMEs in Africa: “Challenges and the role of Government for the 
future”. South Africa Consultancy African Intelligence. www. consultancyafrica.com, 2011. 

“GDP growth in Africa in 2017 was about 3.2%, and in 2018 - 3.8%, due to strong domestic demand, 
especially in the small business sector. The dynamism of the service sector, the recovery in oil prices and 
the attention of oil-exporting countries to small business sectors could also improve the prospects for 
African countries”[14, p.120]. 

In all regions, there was real GDP growth in 2017 and 2018. In 2017, growth in West Africa was 
about 3.1 % and in 2018 - 4.1 %, with Nigeria recording an improved economic performance due to 
investments in the small business sector through expansionary fiscal policies. A floating exchange rate 
regime implemented may have contributed to medium-term capital investments, while rising oil prices and 
increased oil production contributed to an increase in government revenues. Thanks to improved 
microeconomic conditions, improved energy supply and lower inflation in Côte d'Ivoire, thanks to 
increased public investment, Ghana has better prospects for growth. 

“Growth in South Africa increased to 1.8% in 2017 and 2.6% in 2018, mainly due to the expected 
increase in investment in small business sectors such as electricity, construction and technology. But 
there are still some negative aspects: high unemployment in South Africa and falling oil prices and rising 
inflation in Angola. Growth in East Africa is the strongest of all sub regions (6% in 2017 and 6.3% in 2018), 
facilitated by good performances from Kenya, Rwanda and Tanzania, which benefit from lower oil prices 
and increased public investment. In Central Africa, it grew by 3.4% and 4.2% due to investments in the 
energy and infrastructure sector and the strength of the small business sector [12, p. 75]. 

In North Africa, growth in 2017 was observed to be at 3.5%, and in 2018 - 3.6%. This was supported 
by improved political and economic stability, which affected the resumption of trust between small 
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businesses (especially in Egypt and Tunisia), as well as an increase in foreign aid flows and large 
infrastructure projects. “However, growthis expected to decline to about 1% in 2018 and 2019 if the global 
economy does not recover, and if oil and commodity prices (and domestic production) fall again, if climate 
shocks in 2015 recur if instability persists in some parts of the continent ”[11]. In the traditional framework 
of growth analysis, fundamental principles, such as terms of trade, technology, economic institutions and 
management, determine long-term prospects for the economy. When these fundamental changes 
change, long-term growth prospects change accordingly, which leads to faster or slower growth. 
Hausmann, Pritchett and Rodrik (2005) focused on trade conditions shocks, market economy reforms 
and economic policy factors as determining factors for accelerated growth[17, p. 34]. 

Inadequate energy supply and poor transportation networks, as well as low investment in research 
and development have a negative impact on productivity, competitiveness and long-term growth in many 
African countries. Therefore, it is important to build infrastructure, especially electricity distribution and 
transmission networks, since they play a very important role in promoting and increasing the productivity 
of production factors, such as labor and capital, especially in production companies [16, cc.1-17].It is also 
necessary to support industrialization and inter-regional integration. In addition, the weakening of national 
currencies, the expansion of interest rates on sovereign debt and the volatility of capital flows make it 
difficult to obtain financing in international capital markets. To finance a program to eliminate the 
infrastructure deficit, African countries need to find innovative ways of financing. High indebtedness, a 
slowdown in the global economy and a decline in government revenues all call for encouraging ways to 
mobilize more domestic resources to finance long-term development plans. The long-term basis of the 
region is still strong, as growth rates can be stimulated by demographic factors, especially given the aging 
world population. “The African population is young, and the growing working-age population, which will 
reach 1.1 billion people in working age in the next 20 years, is larger than in China or India. Thanks to the 
rapid penetration of the Internet and mobile phones into Africa, there are tremendous opportunities, 
especially for improving the contribution of modern services to economic growth ”[8]. 

The continent has the fastest pace of urbanization in the world. Over the next thirty years, the cities 
will receive about 24 million people a year, compared with 11 million in India and 9 million in China [13]. 
Urbanization improves incomes and contributes to the expansion of the middle class, which stimulates 
consumption. However, African countries should be able to use this process to realize their potential and 
minimize the associated problems. It will link urbanization and industrialization in national development 
planning processes; align economic and spatial planning priorities with national growth goals and 
sustainable transformation of African countries. Improving overall productivity, which increases African 
countries' competitiveness, people's standard of living and overall economic growth, is essential for 
structural transformation and long-term growth for Africa. 

Conclusions. 

In conclusion, it should be noted that planning a small business development strategy allows for 
sustainable socio-economic development of an economy, but only under certain conditions: availability of 
ready-made political resources closely and effectively cooperating with the private sector; the presence 
of a feasible and consistent economic and social development plan that forms the basis of a successful 
small business development strategy. A sufficient strategy for broad adoption has been identified - it is 
the improvement of management quality and the degree of basic financial sustainability. The 
implementation of this study also requires the support of the African government in its work, in the interests 
of the social and economic stability of Africa. All of these measures, when implemented comprehensively, 
will have a positive impact on the African economy and help people live in a socially stable and 
economically developed country. 
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Abstract: 

This/Our paper is focused on labour productivity in relationship to the average wage within the four 
countries of the Visegrad Group in the period 2006 - 2016. The main aim of this paper is to compare the 
development of the relationship between labour productivity and the average wage in the selected states 
within this time period. Although it is known that labour productivity has increased over the past few 
decades, the relationship to the average wage is of interest to us. We found out that the trajectory of 
labour productivity and wage developments in V4 countries varies and confirmed a strong relationship 
between wage and productivity ratio changes in Poland and the Slovak Republic. 
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1. Introduction: Labour productivity and wages 

Many authors have attempted to analyse labour productivity and its determinants. According to 
neoclassical economic theory, price floor policies, including the minimum wage, should lead to a non-
market equilibrium marked by excess supply and diminished demand. (Jardim et al. 2017). 

It is important to analyse the issue of labour productivity, because high labour productivity, has strong 
implications for economic growth and welfare.  

Certainly, training and education have been associated with higher labour productivity. Reliance on 
technologies such as email and websites for communication has had a positive, though an insignificant 
impact on firms’ labour productivity. On the basis of these observations, we are making a number of 
recommendations to promote the higher productivity of labour (Heshmati and Rashidghalam, 2018). 

We can see the relationship between labour productivity and minimum wages as well. British authors 
(Riley and Rosazza Bondibene 2017) find evidence to suggest that companies responded to these 
increases in labour costs by raising labour productivity. These labour productivity changes did not appear 
to come about via a reduction in firms' workforce or via capital-labour substitution. Rather they were 
associated with increases in total factor productivity, as theories of organisational change, training and 
efficiency wages would suggest. 

Currently, many authors are focused on the impacts of immigration on the labour market. It critically 
depends on the skills of migrants, the skills of existing workers, and the characteristics of the host 



197 
 

economy. Research evidence on the labour market effects of immigration is thus always specific to time 
and place (Ruhs and Vargas-Silva, 2017). Authors (Garnero, Rycx, and Terraz, 2018) focused on the 
labour productivity and firm-level collective agreements show that firm agreements increase both wage 
costs and productivity (with respect to sector level agreements). 

Generally, wage is remuneration paid to labour in return for the services rendered, the price of labour. 
The term labour, in science of economics is used in a wider sense. It includes the work of skilled or 
unskilled, professional or amateur, salaried or non-salaried persons, etc., who put for the efforts mentally 
or bodily in return for some reward. The reward may be paid in cash or in kind or in both. The unit of time 
for the payment of remuneration may be day, a week, a month, or a year. Both of them are used in the 
economic, social and legal term. Wages have many functions, in particular, the incentive or motivational 
function, because the wage is an instrument of an employee in work output and goals fulfilment. 

The level of wages creates the competition in the labour market, and this shows the placement of 
job seekers specific employers. In this way, the wages are a regulator in the labour market. Of course, 
wages have also a social function. The wage is the basic source of employee livelihood and so is one of 
the reasons, why people get into work and do output at work. 

There is a wide area to analyse varied influences. Study of Institute of social research in Oslo tries 
to identify the effects of changes in firm union density on firm productivity and wages in the population of 
Norwegian firms over the period 2001 to 2012 (Barth, Bryson, and Dale-Olsen, 2017). 

The focus of our interest in this paper is a labour productivity. Labour productivity reflects 
a company´s ability to generate higher production or value-added. It is a ratio which shows how effectively 
a company or organization turns a set of resources into products or services. However, there are various 
measures of productivity, some of which include capital productivity, labour productivity, profitability 
indices, and total factor productivity. In this paper, we only measure labour productivity and its 
determinants, which is an important measure for gauging competitiveness in producing goods. 

The issue of labour productivity is also addressed in the scientific works of Boserup (Boserup 2005), 
McGowan and Andrews (McGowan et al. 2015), Hansen (Hansen 2001) and many others. 

In short, existing literature has helped identify the key determinants of labour productivity. 

2. Objectives and methods 

Statistical-mathematical methods of the correlation analysis were used to find out the relationship 
between both monitored indicators and were crucial for the determination of the results. For the analysis, 
data from the Czech Statistical Office (Czech Statistical Office 2018), from the Hungarian Central 
Statistical Office (Hungarian Central Statistical Office 2018) and Eurostat (EUROSTAT 2018) of the four 
countries of the so-called Visegrad Four (V4), i.e. the Czech Republic, Poland, Slovakia, and Hungary 
was used.  

Generally, the correlation analysis is used to study mutual symmetric dependencies while the 
emphasis is put on the intensity of the mutual relationship. The Pearson´s correlation coefficient is used 
for the force measurement of the linear dependence and was used in our paper as well. 

* It measures the statistical dependence of data (it is parametric), 

* It is significantly influenced by outliers, 

* It is calculated by means of standard deviations of two variables and their covariance (the degree 
of mutual connection between the variables) using the formula (Hindls 2012): 
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In this formula, the numerator shows the covariance of variables X and Y and includes the standard 
deviation of variables X and Y (see more in (Anderson, Sweeney, and Williams 2009)). 

The correlation coefficient, r, tells us about the strength of the linear relationship between x and y. 
However, the reliability of the linear model also depends on how many observed data points are in the 
sample. We need to look at both the value of the correlation coefficient r and the sample size n, together. 

We perform a hypothesis test of the "significance of the correlation coefficient" to decide whether the 
linear relationship in the sample data is strong enough to use to model the relationship in the population. 

The sample data is used to compute r, the correlation coefficient for the sample. If we had data for 
the entire population, we could find the population correlation coefficient. But because we only have 
sample data, we cannot calculate the population correlation coefficient. The sample correlation coefficient, 
r, is our estimate of the unknown population correlation coefficient. 

ρ = population correlation coefficient (unknown) 

r = sample correlation coefficient (known; calculated from sample data) 

The hypothesis test lets us decide whether the value of the population correlation coefficient ρ is 
"close to 0" or "significantly different from 0". We decide this based on the sample correlation coefficient 
r and the sample size n. 

If the test concludes that the correlation coefficient is significantly different from 0, we say that the 
correlation coefficient is "significant".  

Setting up the hypotheses: 

Null Hypothesis: ρ = 0. 

Alternate Hypothesis:  ρ ≠ 0. 

The formula for the test statistic is: 

𝑇 =
𝑟√n − 2

√1 − 𝑟2
 

If the calculated test statistic falls into the critical field, we reject the zero hypothesis and consider 
the existence of a linear dependence on the chosen materiality level as proven. 
 

Furthermore, we calculate a few simple indicators that are used as a measure of dynamism (Hindls, 
2012): 
absolute increment 

 
 

average absolute increment  
 

 
relative increment 
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average growth factor 
 

 

2.1. Definition of labour productivity 

Labour is by far the most common factor of production used in measuring productivity. Kenyan 
authors (Heshmati and Rashidghalam 2016), (Heshmati and Rashidghalam 2018) or Malaysian authors 
(Sahar Sauian, Kamarudin, and Mat Rani 2013) in their study consider labour productivity, which is an 
important measure to gauge competitiveness in producing goods and services. Labour the relatively large 
share of labour costs in the value of most products. 

In economics, productivity is measured as the ratio of what is produced to what is required to produce 
it. Usually this ratio is in the form of an average, expressing the total output of some category of goods 
divided by the total inputs of, say, labour, energy, capital or raw materials. Labour productivity is generally 
defined as a measure of physical output produced from a given quantity of inputs, in this case, a number 
of employees or hours worked. It is a ratio to show how effectively and efficiently a company turns a set 
of inputs into a product or service. 

Labour and its productivity are very closely linked to wages because it is also directly and highly 
related to welfare and an important measure of development and living standards.  

3. Trends in labour productivity and wages 

It is clear that labour productivity is increasing as a result of better technology and time savings, 
robotization, higher work skills and deepening of capital. The savings in labour and labour costs, which 
appear when the production increases, depend on many factors. These factors are named e.g. in paper 
(Jílková and Říhová 2017). 

Basically, it is the productivity of the national economy and it is designed as the index in relation to 
the EU 28 average. If this index is higher than 100 for a particular country, it means that GDP per 
employed person in this country is higher than the EU average and vice versa. The basic data is presented 
in the Purchasing Power Standard (PPS) – a common currency which blurs the differences in price levels 
among countries, allowing the comparison of GDP among the particular countries. On this occasion, we 
do not distinguish whether the employed person is employed on a full time or part time basis. For our 
analysis, we used the easiest calculation of labour productivity: output divided by number of employees. 

3.1. The development of labour productivity in the Czech Republic 

The Pearson´s correlation coefficient equals to 0.605363 for the Czech Republic. This value 
corresponds to the medium strength of positive association. The reasons for this are probably significant 
deviations from the expected average wage, especially in 2009, 2012 and 2013, which could have been 
caused by financial crisis. 
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Figure 5: Czech Republic 

 
 

There are n = 11 data points. We use the 95 Percent Critical Values table for r. We can find that 
the critical values are ±0,602. The test statistic equals to 2.282. Since 2.282 > 0.602, r is significant. 
Decision in this case is to reject the null hypothesis. There is sufficient evidence to conclude there is 
a significant linear relationship between the Average wage and the GDP in fixed values because the 
correlation coefficient is significantly different from zero. 

Average absolute increment of average wage in the Czech Republic: ∆̅ = 35,984 (this number will 

increase average wage each year). Average absolute increment of GDP in fixed values: ∆̅ = 339,345. 

Average growth factor of average wage: 𝑘 = 1,044 (annual average wage increases by 4,4%). Average 

growth factor of GDP in fixed values: 𝑘 = 1,011.  

3.2. The development of labour productivity in Slovakia 

Figure 2: Slovak Republic 

 
 

23000,00

25000,00

27000,00

29000,00

31000,00

33000,00

35000,00

300

400

500

600

700

800

900

1000

1100

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Average wage in EUR GDP in fixed values 2010 in EUR / employe

15000

20000

25000

30000

35000

40000

500

550

600

650

700

750

800

850

900

950

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Average wage in EUR GDP in fixed values 2010 in EUR / employe



201 
 

The Pearson correlation coefficient for Slovakia is 0.967448. This value corresponds to the high 
positive association strength. The statistical value of the test is 11.469. By comparing 11.469 > 0.602, 
r is significant, and we reject the zero hypothesis. There is a significant linear relationship between the 
two tested values. 

Average absolute increment of average wage in the Slovak Republic: ∆̅ = 28,925. Average absolute 

increment of GDP in fixed values: ∆̅ = 683,716. Average growth factor of average wage: 𝑘 = 1,039. 

Average growth factor of GDP in fixed values: 𝑘 = 1,023.  

3.3. The development of labour productivity in Poland 

Figure 3: Poland 

 
 

The Pearson´s correlation coefficient equals to 0.780876 for the Poland. This value corresponds to 
the large strength of positive association. 

The value of the formula for the test statistic equals to 3.750. If we compare this result with the critical 
values, we will receive the same conclusion as in the previous case. 

Average absolute increment of average wage in Poland: ∆̅ = 32,126. Average absolute increment of 

GDP in fixed values: ∆̅ = 596,319. Average growth factor of average wage: 𝑘 = 1,052. Average growth 

factor of GDP in fixed values: 𝑘 = 1,025.  
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3.4. The development of labour productivity in Hungary 

Figure 4: Hungary 

 

The Pearson´s correlation coefficient equals to 0.585729 for the Hungary. This value corresponds to 
the medium strength of positive association.  

The value of the test statistic is 2.168 and is similarly high as in the case of the Czech Republic. In this 
case, we again reject the null hypothesis. Significant linear relationship between the average wage and 
GDP in fixed values is proven. 

Average absolute increment of average wage in Hungary: ∆̅ = 20,705. Average absolute increment 

of GDP in fixed values: ∆̅ = 28,064. Average growth factor of average wage: 𝑘 = 1,027. Average growth 

factor of GDP in fixed values: 𝑘 = 1,001.  

4. Discussion 

The study confirms the similar results (Nikulin 2015) i.e. labour productivity in Poland has been 
growing strongly.  At the same time the development of wages is slower, even it declines in 2010 and 
2012 probably as a result of the financial crisis. 

The development of labour productivity in the Slovak Republic has been growing more slowly, almost 
linearly and also the value of the coefficient corresponds to this development. On the other hand, wages 
are growing much faster in the monitored period. The correlation analysis has shown the highest value of 
the coefficient for Slovakia. This value corresponds to the high positive association strength and 
demonstrates the tight dependency between the two monitored indicators. 

In the case of Poland, the high degree of dependence resulting from the high correlation coefficient 
has been also confirmed. In case Hungary, the correlations between wage and labour productivity ratios 
are of smaller significance. The development of labour productivity is varied and there is a decline in wage 
development in 2009 and only a very slow adaptation to the monitored productivity. 

We have no doubt that labour productivity reflects on the ability of a firm to generate higher production 
or values. We can also assume that the labour market normalizes, pushing up on both productivity and 
wage growth. Authors (Abel, Burnham, and Corder 2016) analyse the increasing of labour productivity 
and they also came to a similar conclusion in their study. We can agree that the increase in labour 
productivity overall economic performance can be achieved an appropriate set of conditions at the central 
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level, especially FDI causes higher productivity and increased demand for skilled labour. It follows that 
the economic policy of the state and its corresponding system of changes and support tools are of 
importance, besides the conscious approach of the employers, especially promoting foreign investment 
to enhance productivity. As the situation in the Czech Republic is quite stable at the moment, the authors 
of this paper have no particular recommendations at this time. Although the situation in Slovakia is 
stagnating, the overall development is going in a desirable direction. 

In the cases of Poland and Hungary, we could recommend to their governments that they should 
stabilize the situation in/of the labour market, because the variable average wage is of a fluctuating 
character. It would be desirable for the average wage to be increased gradually, not by leaps and bounds, 
and for there not to be sudden dips in wages (as for example in Poland in the year 2010 and in Hungary 
in the year 2009). Probably as a result of the financial economic crisis of 2008, a decrease in labour 
productivity occurred, with the exception of Poland, in the year 2009. Properly selected policies, focussing 
more on an active employment policy and applied to the labour market, could lead to smoother and more 
positive developments in labour productivity. 

In addition, it is clear that the greater demand for skilled workers and policies such as training 
schemes would be conducive to raising productivity still further. The other social policies could help to 
mitigate the wage inequality effects. Hopefully, this simple and preliminary study will help initiate further 
research in this important field of research by using more specific data, labour productivity according to 
sectors on the labour market or wages by job classification. 
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Abstract:  

The paper analyzes the reasons for the corporations’ reorganization based on theoretical models, 
the motivations for mergers and acquisitions of companies in the West, identifies Russian specificities, as 
well as the factors that have influenced the trends in mergers and acquisitions in Russia. An interesting 
and relevant study is the description of the modern aggressor, as well as the institutional features of the 
takeovers of Russian enterprises. After all, state institutions have always played an important role in 
economic transformation, and in tough times of property redistribution, the judicial authorities are not least 
in hostile takeovers and acquisitions. Legal shows, unfortunately, become a depressing sight for stable 
Russian corporations operating in a weak legal framework; while greenmail has become a widespread 
method of blackmail. It should be noted the specific methods of redistribution of property in Russia. Thus, 
the bankruptcy procedures, which have a worldwide function of reorganization, are becoming an 
aggressive instrument for redistributing control and property in Russia.  

Accordingly, an interesting aspect of the analysis is the study of methods used for protection against 
takeovers and specific features of their implementation in a complicated and contradictory Russian 
economy. The strategic and preventive methods of protection and peculiarities of their implementation by 
Russian companies as well as forming the entire protection systems are interesting for researchers. 
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1. Introduction 

An interesting and relevant study is the description of the modern aggressor, as well as the 
institutional features of the takeovers of Russian enterprises. After all, state institutions have always 
played an important role in economic transformation, and in tough times of property redistribution, the 
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judicial authorities are not least in hostile takeovers and acquisitions. Legal shows, unfortunately, become 
a depressing sight for stable Russian corporations operating in a weak legal framework; while greenmail 
has become a widespread method of blackmail. It should be noted the specific methods of redistribution 
of property in Russia. Thus, the bankruptcy procedures, which have a worldwide function of 
reorganization, are becoming an aggressive instrument for redistributing control and property in Russia.  

Accordingly, an interesting aspect of the analysis is the study of methods used for protection against 
takeovers and specific features of their implementation in a complicated and contradictory Russian 
economy. The strategic and preventive methods of protection and peculiarities of their implementation by 
Russian companies as well as forming the entire protection systems are interesting for researchers. 

2. Materials and methods 

Such general scientific and special methods as the method of system analysis, the method of 
retrospective analysis, methods of statistical survey were chosen as scientific tools for this study.  The 
information base of the research was the statistical materials and analytical developments of the Federal 
state statistics service of the Russian Federation [1, 5, 11, 14, 16, 17, 21].  
 As a theoretical and methodological basis of the study were the works of both classics and 
contemporaries of scientific thought [1, 3, 4, 7, 10, 18]. 

3. Methodological frameworks of research 

Development factors in the corporate control market 

 Mergers and acquisitions are influenced by both external and internal factors that determine the 
specificity and efficiency of companies’ implementing M&A strategy in their development. The influence 
of these factors directly depends on the goals and objectives that the company sets itself, namely: 

1. expanding core business or its diversification; 

2. gaining publicity as a necessary element of the company's entry into the world market; 

3. speculativeness caused by the desire to earn (Fig.1) 

Fig. 1 Factors influencing the effectiveness of a merger and acquisition strategy 
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 The effectiveness of the mergers and acquisitions strategy depends, first of all, on the internal 
and external prerequisites that determine the M&A strategy.   

 The main internal prerequisites for the implementation of mergers and acquisitions by the 
company, as well as the development of an M&A strategy are reflected in the following factors:  

• the achievement of certain financial and economic indicators that require the further development 
of the company and its transition to a qualitatively new level;  

• the improvement of the company's financial position, when merging with another market player 
solves a number of intractable problems of the company, as well as save it from possible 
bankruptcy;  

• the elimination of internal or external corporate conflict, when a company through M&A acquires 
a new form of publicity, which makes it attractive to investors;  

• profitable exit of the owner from the business through the partial sale and exchange of his/her 
shares for the shares of the company being acquired;  

• the shareholders’ desire to benefit from M&A transactions.  
 For example, in the pre-crisis 2008, PJSC NLMK announced an agreement with shareholders of 

Beta Steel to acquire hot-rolled steel production assets worth USD 400 million. In 2011, that is, in the 
post-crisis period, PJSC NLMK announced the acquisition of control over 100% of the assets of the 
Duferco Group. The acquisition cost was about USD 600 million. 7 rolling assets were acquired in Western 
Europe and the USA with a total rolling capacity of over 5.5 million tons per year. In the same year, NLMK 
acquired the National Laminations group of companies – a service center in India that specializes in 
cutting and distributing electrical transformer steel. In 2015, NLMK Group and the Belgian state-owned 
company SOGEPA decided to change the ownership and management structure of NLMK Belgium 
Holdings (NBH). According to the agreement, the share of SOGEPA increased in NBH from 20.5% to 
49%. NBH Holding includes companies NLMK La Louviere, NLMK Strasbourg, NLMK Coating, NLMK 
Jemappes Steel Center, NLMK Manage Steel Center, NLMK Profil Batiment, NLMK Verona. As a result 
of a well-thought-out strategy of mergers and acquisitions (primarily vertical integration) NLMK Group 
managed to achieve an increase in financial performance and strengthen its competitive position among 
Russian and world metallurgical multinationals (Kozlova E.I.  2018, p.185). 

In the framework of the algorithm of the company’s actions in the implementation of mergers and 
acquisitions we can single out the following main stages of this strategy (Fig.): 
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 The success of a company in the mergers and acquisitions market directly depends on the fact 
how effectively each stage is implemented.  

 Over the course of several years, the Russian M&A market has been developing due to many 
significant factors that are caused by economic and political incidents and decisions that were made both 
in Russia and abroad, causing investor propensity to take Russian assets in relation to M&A. 

 Economic sanctions, lack of access to financing, the economic decline that took place in Russia 
in 2015, the fall in oil prices, the decrease in consumer demand against the background of declining 
incomes of the population in crisis, the fall in the real value of business, the confrontation with Ukraine, 
the lack of an effective state of M&A transactions regulation in the Russian market had a generally 
negative impact on the Russian market of mergers and acquisitions. These factors do not allow Russian 
companies to reach the pre-crisis transactions volumes.  

Under the influence of the above factors, as well as a strong change in the national exchange rate, 
the M&A market in Russia decreased by 37% in 2015. In 2015, Russia actively sold only assets abroad, 
that is, the sale of foreign divisions of Russian companies; which should be assessed as a negative trend 
in the market of mergers and acquisitions.  Given the decline in production and revenues as well as the 
reduction in lending, it is difficult for companies to raise the necessary funds for M&A transactions, which 
entails relying only on their own resources in transactions. 

The number of mergers and acquisitions in the Russian market was affected by a catastrophic 
number of companies’ bankruptcies and bank reorganizations (including those from the top 10). According 
to the Unified Federal Register of Bankruptcy Information, the number of bankruptcies of Russian 
companies in 2017 reached 13,577, an increase of 7.7% compared to 2016. 

The most negative dynamics is observed in construction industry. The number of bankrupt 
companies in this sector for more than a year every month updates historical highs. At the same time, 
banking sector which could support construction through mortgage lending also experiences many 
difficulties. In 2018, many banks may lose their licenses; and in a number of large banks reorganization 
has already begun due to capital problems. 

 The impact of bank lending 

 In the modern Russian market of mergers and acquisitions, the companies to mobilize financial 
resources and carry out M&A are actively using the instruments of credit market. The banking sector 
actively finances companies that participate in mergers and acquisitions, not only through loans and 
borrowings, but also through their investment activities in the securities market, as well as investments in 
the form of direct participation. At the same time, standard financial support procedures for such 
transactions are constantly complicated by various combinations of financial market instruments, which 
creates an additional opportunity for successful M&A. 

 For example, in February 2017, the well-known company “Insurance Joint Stock Company VKS” 
registered a program of exchange-traded bonds worth 30 billion rubles for a period of 15 years. In April 
of the same year, the first flotation of bonds amounting to 4 billion rubles took place. at current interest 
rates of 11.05% per annum, the main buyers of which were Sberbank, Alfa-Bank, Moscow Credit Bank. 
In so doing, VKS officially announced that the issue was carried out in order to secure financing the 
purchase of a new business in the insurance industry. The most famous acquisition for VKS due to the 
issued bonds was the purchase of the “Evroplan” construction company (Kirichenko P.S. 2018, p.52).  

 The banking sector in Russia actively participates in the direct financing of the process, acting as 
an investor. For example, in April 2017, the Federal Antimonopoly Service (FAS) approved the merger of 
51% of JSC “Modus” with “SKB Geophysics”. At the same time, the companies also concluded an option 
contract to repurchase the controlling stake. This will allow JSC “Modus” to restructure its debt and attract 
additional funds from Sberbank for business expansion by merging with companies in the used car 
market.  
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 Considering the banking sector as a source of M&A financing, the role of the banks themselves 
at the current stage of development of M&A financial support should be noted. The actualization of the 
rehabilitation processes and license revocations from banks in Russia are of a particular importance in 
the development and expansion of opportunities for financing mergers and acquisitions. When launching 
such a mechanism in the banking sector, the Deposit Insurance Agency (DIA) acted as a special 
administrator. Generally, the plan of bank financial restructuring looked like the provision by the Central 
Bank of the Russian Federation through the mediation of the DIA preferential loans to investors - special 
administrators (banks) for purchasing a bank under restructuring.  

 For example, when the Bank of Moscow was restructured, a loan was given to VTB Bank 
amounting to of 295 billion rubles at 0.51% for the merger and reorganization of the Bank of Moscow.  At 
present, the Central Bank of the Russian Federation is implementing a new financing scheme aimed at 
the banking system rehabilitation. A specialized “Banking Sector Consolidation Fund” has been created. 
The merger of “Binbank” and FC “Otkritie” may serve as an example of the financial restructuring of banks 
financed by this institution. Thus, in the Russian mergers and acquisitions market, separate financing 
schemes are formed for possible mergers and acquisitions involving public finances.  

 The process of financing M&A with the resources of the Central Bank of Russia is conditionally 
divided into three stages. At the first stage, in accordance with the objectives set for the rehabilitation of 
some commercial banks, the Central Bank of Russia transfers funds to the Banking Sector Consolidation 
Fund (BSCF). Further, BSCF transfers funds to banks “A” and “B” by acquiring their stakes (shares), 
property, granting subordinated loans, providing various financial assistance to these credit organizations.  

 Thus, all receivables, shares (stakes), and property are transferred to the Central Bank of the 
Russian Federation, which then are channeled to the Fund Management Company. At the second stage, 
the fund management company carries out trust management of property acquired during restructuring, 
shares, etc., take measures aimed at recapitalization of banks, prevention of bankruptcy and settlement 
of bank liabilities. Along with this, the fund finances banks mergers and the formation of a single property 
complex – AB Bank. At the third stage, the bank "AB" is sold by public auction.  
 Thus, the specific features of the Russian control market include: 

• inseparable property and administration; 

• opaque ownership structure of Russian companies; 

• illegal activities of groups of persons controlling the company; 

• widespread use of overseas profit centers and capital outflows for personal enrichment; 

• underdeveloped stock market: mergers and acquisitions practically do not affect stock market. 

4. Research findings 

Hostile takeovers and raiding in the Russian economy 

 According to N.B. Rudyka, hostile takeover in Russia is an attempt to establish full control over 
the organization, acting not only against the current administration, but also the owners (Rudyk N.B.  
2008) But R.O. Voskanyan believes that this approach is not entirely fair, since the takeover is still 
a transaction, which means that both parties (the seller and the buyer) must give their written consent, 
reflected in the contract of sale, and then the transaction is carried out by owners (Voskanyan R.O. 2008, 
p.22).  In this regard, the approach developed by B.N. Kondrat seems reasonable: “A hostile takeover 
can be understood as an absolutely legal form of acquiring an organization, which is carried out 
exclusively by legal methods and in the course of which the rights of the original owner are not violated. 
(Kondrat E.N.,2014)”  

 Based on the fact that in a hostile merger, the management team of the target organization keep 
resisting the upcoming transaction and carries out a number of countermeasures (Blagova Z.I., 
Morschagina N.A. 2015, p.107), R. Voskanyan believes that a hostile takeover should be understood as 
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the actions of the management of the acquiring organization to create financial environment in which the 
owners of the acquired organization are forced to sell their stake and (or) dismantle the organization.  

 Based on the studied approaches to the notion of “hostile takeover”, one distinguishes the 
following feature of hostile takeover - legality.  

 A hostile takeover is carried out through a direct public proposal for shareholders to sell their 
stake in the organization bypassing communication with the management. Hostile takeover is also 
possible in case of resistance by the management and owners of the organization. The publicity of 
a hostile transaction at the initial stage may damage the business reputation of the acquired organization 
causing the depreciation of its shares. 

 Currently, there are the following key methods of hostile takeover: dumping, talent poaching, 
buying a large stock of shares on the stock exchange, changing the management of an organization, 
buying up liabilities with the subsequent threat of insolvency (bankruptcy). 
 Dumping is a type of pricing policy in which over a long period the organization deliberately keeps 
the prices of its products or services below the market average in order to attract the largest number of 
buyers, while making competitors also reduce their prices. The result of dumping is the financial 
elimination of a competitor.  Thus, national players are being squeezed out of the market by multinationals 
in order to further take them over.  
 Talent poaching is mostly relevant for organizations in which individuals determine strategic 
effectiveness and position of the organization in the market. There are various methods of talent poaching, 
such as raising salaries, creating more attractive working or living conditions, and providing more creative 
freedom. Often, a whole team of highly skilled workers leave the company following the valuable 
employee. As a result, this may cause a decrease in the market value of the company and in investor 
confidence. 
 Buying a large stake is often aimed at changing the management of the company and taking over 
the organization along with its current assets and liabilities when the acquired company is in good financial 
health. The acquiring company is interested in the acquired one as a separate investment asset rather 
than in a competitor, which must be eliminated.  
 Also, buying a large stake may be associated with the desire of the acquiring company to sell the 

shares at a higher price. In cases where the acquired company refuses to buy its own shares at a price 
higher than the market, the acquiring one threatens with difficulties in the management or full takeover. 
In financial practice, this method is called “greenmail” and is often equated with “corporate blackmail” or 
“legal raiding”. In this case, the seller who sells at a price higher than the market is not so much willing to 
take over the company as to receive additional one-time profits. 
 Buying the company’s liabilities implies a possible transformation of the debts of the taken over 
company into a participatory interest of an acquiring one, which will allow the latter to further be engaged 
in the management. It is also possible to deprive the acquired company of the right to repurchase the 
pledged assets or initiating by the acquiring company the insolvency process (bankruptcy), which allows 
liquidating the competitor and acquiring its assets for next to nothing.  
 As a result, it can be concluded that all methods of conducting a hostile takeover are implemented 

exclusively within the framework of the law and have a financial focus. 
 Raiding refers to intended act aimed at seizing control over a company and is carried out through 
the use of gaps in current legislation, conducting acts of unfair competition, or directly violating the norms 
of a particular branch of law (Drozdov V.Yu. 2017, p.50).  
 The appearance of raiding in Russia was facilitated by gaps in Russian legislation, a fragmentary 

regulatory framework that existed at the beginning of raider attacks in the late 90s and in the mid-2000s. 
A special role in the redistribution of industrial property was played by the Enterprises Bankruptcy Act, 
which effectively excluded the owners from participation in the process of the company’s rehabilitation. 
The key player who distributed the property was an arbitration manager appointed by major financial and 
industrial groups. At the same time, an important role was played by seizing payables, bribing courts and 
bailiffs, blooming PR - technologies and information wars in ensuring hostile takeovers of industrial 



211 
 

enterprises.  An example is the provision of forged documents for execution of a purchase and sale 
transaction by proxy, misinterpretation of the current legislation in favor of a raider organization with 
a corrupt connection with a judge, bribing the management of the acquired company in order to make it 
insolvent (bankruptcy), etc.  

In so doing, unique capture schemes were developed, often violating the law. For example, 
a closed issue of shares distributing among “their” shareholders was used, the share of employees and 
managers of the target enterprise was diluted, shares of opponents were blocked during the General 
Meeting of Shareholders, “parallel bodies” of management were created, etc. This led to the fact that 
entire industries were monopolized by the largest financial and industrial groups.   

As a result, in the Russian economy at this stage, the concentration of capital is higher than in 
other countries with transitional economies – fifteen to twenty groups control 80% of the Russian 
economy. They are the main players in the mergers and acquisitions market. 

It is necessary to dwell on the role of top managers of large companies in this process. In Russia, 
a mechanism was developed to seize control by top managers, even without initial capital, using loans 
taken from the enterprise itself. Through this mechanism two goals were achieved - the enterprise was 
pushed to the brink of bankruptcy; and the top managers – bought up shares of the enterprise from 
employees for a penny. V. Mordashev was the first who used these schemes while seizing control over 
OJSC “Severstal” - after a short work as a hired manager he became the owner of this joint-stock 
company.  

In 2002-2003, the bankruptcy legislation was amended. The number of bankruptcies and the 
transfer of bankrupt enterprises into the wrong hands from 2003 to the present days allowed Russia to 
form such a type of business as the seizure of private property by individuals or groups of people for the 
purpose of reselling it to a new owner. 

It should be noted that, in addition to legal forms of property seizure, for example, the acquisition 
of large package of shares of their enterprises by managers of joint stock companies, mainly by buying 
their own enterprises from employees, illegal ways of redistributing property were developed. Among 
them, it is necessary to mention the free-of-charge transfer of state property to private entities, the 
purchase of vouchers with money allocated by the state to industrial companies for the development of 
production, and the purchase of state-owned property for nothing, especially in real estate.  

As a result, a new type of criminalized owner has emerged. According to experts, in the course 
of privatization, there has been a transformation of honest managers into irresponsible ones, who have 
begun the illegal redistribution of someone else’s property.  

Thus, the first seizure of property occurred as early as in the first half of the 1990s during the 
privatization of the Russian economy. As a result, the elite of the largest owners came into being, who 
received capital by driving the rest of the citizens of the country away the property that had been supposed 
to be fairly distributed among all citizens. 

The process of raider attacks reached its peak in 2005–2007, when almost everything that could 
be seized in Moscow and St. Petersburg was captured. Then it moved to the southern and oil regions, 
where state structures were often the customers of hostile takeovers.   
 Thus, the main purpose of raiding is not to reach a sale agreement with a company’s owner 

bypassing management, which in some cases is characteristic of a hostile takeover, but rather 
a consensus with the management about the possible takeover of the company in order to change 
ownership and seize the company’s assets. The hostile takeover implemented within the bounds of 
Russian law is aimed at improving the financial results of the acquiring organization, ensuring its 
competitive advantage and strategic development. In its turn, raiding is always implemented outside the 
current legislation and aimed at obtaining a one-time profit from the acquisition of somebody’s assets with 
the aim of their further elimination. 
According to the data of the Investigative Committee of the Russian Federation (Fig.2)(Voskanyan R.O. 
2008), over the past five years, the number of ceased criminal cases of raider seizures has been almost 
constant. According to the assessment of the National Anti-Corruption Committee, up to 700,000 raider 
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seizures occur annually in Russia, while only 10% of criminal cases are initiated, and only a few reach 
the court. Although in 2015, the number of raider attacks in Moscow was almost halved, according to 
official statistics, the Investigate Committee of the Russian Federation received 368 reports of raiding, 
which is 28% fewer than in 2014, as a result, investigators decided to initiate criminal proceedings in 23 
cases, while in 2014 there were 42 of them. 
 In 2017 a significant decrease in numbers compared to the previous periods is not expected. 
During the period selected for analysis, the largest number of raider attacks was observed in 2015, i.e. in 
the year following the crisis of 2014. Consequently, raider seizures were realized during the period when 
companies were most vulnerable, when repayment of loans was complicated by both a decline in sales 
and currency fluctuations, which underscores the need for legislative regulation of responsibility for raider 
seizures. 

Fig.2 Statistics of final criminal cases of raider attacks 

 
 
 Specialists have created a classic portrait of the victim in Russia and considered a method for 
assessing its suitability for raiding. (Petrova Yu,2010) 
 Prospecting professionals start searching for attack targets by analyzing SPAMF, CINDS and the 
USRLE database, checking their own databases containing information on tax violations, failure to report 
and other compromising evidence. Raiders impose two basic requirements on a potential target: that the 
victim should have interesting property; this property should be easy to take away.  

Further, the raiders use the method of assessing the potential of target companies. 
Out of each industry, Petrova Yu. selected 300 enterprises with assets worth more than 10 million 

rubles, the sample size was 16.5 thousand companies. Taking into account the raider's preferences, 
a raidability index was developed, which is the sum of four weighted average indicators:  

K1 - the share of fixed assets in balance-sheet currency (if the company possesses valuable 
property); 

K2 - scattered authorized capital (if it is easy to seize the company through the purchase or theft 
of shares or stakes); 
 K3 - the share of debts in liabilities (if it is easy to seize an enterprise through buying up its debts); 
 K4 - gross profitability (if it is worth “raiding” a company for the sake of business). 
 In the ranking, the index normalized by the maximum value took values from 0.2 (there is no point 
to raid the company) up to 1 (the invader's dream, the industry is full of ideal victims). Obviously, 
a company whose shares are scattered among the many owners, which owns expensive property, 
burdened with debts, has a high profitability, and gets the maximum score. This is an ideal raider target. 
The more there are such ideal targets in the industry, the higher is its raidability index. 
 Real estate (K1). 
 The main thing for the raider is that the company has a attractive real estate: land, buildings, 
expensive equipment. In Moscow and million-plus cities, 90% of the raider attacks are carried out for the 

104

98

106

97

38

0 20 40 60 80 100 120

2013

2014

2015

2016

янв-сен2017



213 
 

sake of expensive real estate. The most attractive companies are those whose share of fixed capital in 
assets exceeds 50%, they are assigned the maximum K1 = 0.7. If real estate accounts for less than 10% 
of the balance, raiders are unlikely to attack (minimum K1 = 0.1).  The service companies turned to be 
the most powerful in the ranking (they have expensive buildings with adjoining territories on their balance 
sheets), agriculture and forestry with their lands and, finally, housing and utilities.  

According to experts, if an enterprise has real estate, then the field of its activities is of little interest 
to the invaders: they will “raid” the dairy and the bakery with equal pleasure. However, the profitability 
cannot be disregarded: many financial-industrial groups (FIGs) willingly invest in profitable industries: the 
hotel business, services, retail and the media. Therefore, raiders seize such companies in order to sell 
them to the motivated FIG. 

Table 1. - Top-5 industries with the most expensive property 

Industry  Property availability ratio (maximum value -0.7) 

Consumer services 0.65 

Land transport 0.61 

Agriculture and forestry  0.57 

Communications  0.56 

Housing and utilities 0.56 

 
 Scattered capital (K2) 
 Scattered capital (K2) - is the most important indicator, determining the degree of the enterprise 
protection from seizures. Usually raiders launch an attack by buying up small stakes from minority 
shareholders. And along with this “dust”, they also gain legal access to the main document for the invader 
– the shareholders register (otherwise it would have to be stolen). Thus, the owner of 1% of the shares 
has the right to request an extract from the register about all shareholders of the company and the size 
of their holdings. If more than 51% of the shares are scattered between multiple holders, the “entrance” 
to such an enterprise for the raider is practically free, K2 is maximum and equals one. A raider, in general, 
doesn’t care if the owners of a company are nominal or actual. In other words, a company with three 
actual beneficiaries is just as vulnerable to a takeover as an enterprise owned by three LLCs, behind 
which one beneficiary is hidden. After all, attacks often begin with just forged signatures of nominal 
owners. According to the capital dispersion, water transport with an average size of the scattered holdings 
of 54.4% turned out to be the champion in the study. This is a raider's dream. It is the weak protection of 
assets that water transport owes its third position in the overall raid suitability rating. 

Table 2. Top five industries according to capital scattering  

Industry Capital scattering ratio (maximum value -1) 

Water transport 0.8 

Rubber and plastic products 0.73 

Electrical equipment, electronic and optical products 0.72 

Recycling 0.71 

Beverages  0.7 

 
 Share of debts in liabilities (К3). 
 Buying up the debts of an enterprise with a big discount, becoming its largest creditor, then 
initiating a victim’s bankruptcy and taking its property for a penny is a method which is now popular with 
invaders together with the “entrance” through buying up shares. Therefore, the short-term debt ratio is 
included in the top three main indicators in the study. This is a barometer of financial strength or, 
conversely, weakness in business. If the payables of the company exceed 50% of the balance sheet, then 
the company is on the verge of life and death the raiders are already on the threshold. Often they arrive 
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at the company under the guise of an investor and simply withdraw assets. These unfortunate companies 
are assigned a maximum ratio of 0.7. Industries that are burdened with debt more than others are: 
services, agriculture, hotel and restaurant business. Commerce, canned foods industry and wood 
processing are not far behind. It is clear that they all are threatened to be in the focus of raiders. 

Table 3. - Top 5 most heavily indebted industries 

Industry Indebtedness ratio (maximum value -0.7) 

Wholesale  0.4 

Retail trading 0.45 

Construction 0.4 

Sale and maintenance of automobiles 0.41 

Oil and Butter Industry 0.45 

Table 4. Top five the most profitable industries 

Industry Gross profitability ratio (maximum value -0.5) 

Hotels and restaurant business 0.46 

Consumer services 0.43 

Communications 0.41 

Retail trading 0.39 

Pharmaceutics 0.39 

 
 Based on systematizing these tables, it is possible to form a rating of the suitability of industries 
for raiding in the Russian economy. 
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Table 5. - Rating of industry raidability  

Industry The portion of 
fixed assets in 

assets 

An average size 
of scattered 

holdings 

An average 
share of debts in 

liabilities 

Rating 

Consumer services 49%: 40.1%: 53%: 0.77 

Hotels and restaurant business 38%: 24.7%: 47%: 0.75 

Water transport 32%: 54.4%: 15%: 0.74 

Beverages 31%: 43.2%: 27%: 0.74 

Rubber and plastic products 
manufacturing 

14%: 48%: 16%: 0.73 

Fisheries and fish farming 30%: 41.3%: 27%: 0.73 

Recycling 24%: 42.8%: 31%: 0.73 

Chemical industry 30%: 39.5%: 18%: 0.72 

Milling and bakery industry 26%: 36.7%: 21%: 0.72 

Agriculture and forestry  46%: 24%: 51%: 0.72 

Textile, apparel and footwear  29%: 42.8%: 28%: 0.72 

Communications 29%: 27.9%: 28%: 0.72 

Land transport 88%: 30.4%:  0.72 

Electrical equipment, electronic 
and optical products 

22%: 46.9%:  0.72 

Dairy products industry 32%: 38.2%: 17%: 0.72 

Timber processing 37%: 38.3%: 36%: 0.71 

Canned foods industry 18%: 38.3%: 37%: 0.71 

Retail trading 23%: 28.1%: 32%: 0.7 

Pharmaceutics  36.9%: 16%: 0.7 

Extraction of fuel and energy 
fossils 

 30.4%: 24%: 0.69 

Machinery and equipment  36%: 22%: 0.69 

Construction  43.7%: 28%: 0.69 

Meat processing  32.7%: 27%: 0.68 

Extraction of other fossils  25.6%: 26%: 0.68 

Manufacturing other non-metal 
products 

30%: 34.3%: 33%: 0.67 

Transport engineering 22%: 34.8%: 23%: 0.67 

Manufacturing metal products 38%: 28.3%: 20%: 0.66 

Oil products manufacturing 27%: 21.7%: 16%: 0.66 

Publishing and printing industry 30%: 15.6%: 27%: 0.66 

Oil and butter industry 21%: 26.2%: 32%: 0.66 

Metallurgy 20%: 32.4%: 24%: 0.65 

Wholesale 9%: 35.1%: 29%: 0.64 

Sale and maintenance of 
automobiles 

13%: 29.3%: 29%: 0.64 

Air Transport 18%: 24.9%: 31%: 0.64 

Housing and utility services 38%: 19.3%: 12%: 0.63 

 
 Since raiding is closely linked to corruption among civil servants, judges, and law enforcement 
officials, combating this phenomenon requires decision-making at the state level. Among the anti-
corruption measures we can name the improvements in joint-stock and criminal legislation, bankruptcy 
legislation, securities market legislation, etc., including economic crimes and corruption legislation. In the 
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first instance, it is necessary to toughen further the criminal punishment for raider seizures of somebody's 
property. In the course of bankruptcy, it is important to ensure equality of the rights of interest and 
responsibility of participants in bankruptcy cases and processes. Further, it is important to improve the 
mechanism of bankruptcy of individual enterprises, taking into account their status and the socio-
economic consequences of their liquidation. In addition, it is necessary to develop the process of creating 
self-regulating organizations in the field of bankruptcy, raise the status of the state in the settlement of 
controversial bankruptcy issues, strengthen prosecutor’s supervision of the bankruptcy procedure at all 
stages, and determine the range of state bodies. 
 For a long time, it was possible to put an invader behind the bars only for fraud (article 159 of the 
Criminal Code of the Russian Federation) or forgery of documents (article 327). Now there are more 
articles for incarcerating raiders who can be neutralized at the early stages of seizure. On July 1, 2009, 
amendments to the Criminal Code of the Russian Federation and the Code of Criminal Procedure of the 
Russian Federation came into force. For falsifying registers, a raider can go to jail for two years; for 
counterfeiting decisions of the shareholders general meeting and the board of directors, falsifying voting 
results - for five years; for the threat of violence - for a period of three to seven years. The Criminal Code 
includes responsibility for the submission to the fiscal memory device of false information about the 
founder of the company (two-year term of deprivation of liberty). Tax officers will have to check the 
information before put it the Register. 
 Conclusion: In the last decade Russia has seen trends of the rapid entry of Russian companies 
into foreign financial markets. As a result of IPO of national companies, the corporate governance model 
is changing: there is a transformation of insider capitalism into the outsider model. Greater scattering of 
ownership of domestic enterprises leads to an increase in the importance of corporate governance and 
internal control. These trends change the specifics of corporate relations and, accordingly, are of interest 
for research. 
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Abstract: 

The storage is one of the core logistics management’ functions. 
The success of logistics processes and, generally, business is also influenced by efficient storage-related 
processes. The functions of warehouse are different, from product retention during information flow 
management to packaging, sorting, picking, product completion. The article is focused on the performance 
of selected current trends in warehouse management. The article includes primary and secondary 
research. The main methods used in the article are analysis, unstructured interview, deduction. The article 
is realized by qualitative research. The article presents a view of requirements of efficient successful 
storage under the conditions of contemporary business. The main result of the article is the summary of 
modern trends and the creation of own conclusion about them. 
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1. Introduction 

The warehouse is a part of the logistics system that ensures the storage of products (raw materials, 
parts, finished and finished products) in their places of origin and between the place of origin and the 
place of their consumption. 

Currently, the trend of overall growth in new industrial and storage area is very actual. Most industrial 
halls in the Czech Republic have been built in the last 10 years. The emphasis is placed on the degree of 
self-sufficiency, economic efficiency and ecological solution of objects. Among the modern trends that 
can become a standard in the future are the energy self-sufficiency of the warehouse. (Mareckova M., 
2018) 

The next trend in reducing the number and volume of the warehouses is the maximization of turnover 
rate, using the space to height (i.e. height racks and the related technique) and alternative placement of 
material (not according to a cell but according to the free space at a moment. puts huge demands on 
information warehouse systems - WMS. 

Within the efficiency of logistics processes, there is a reduction in the number of warehouses within 
supply chain. The minimizing the number of warehouses can be achieved, for example, through virtual 
logistics, shared stock, centralized storage. 

The article is focused on the current trends in storage logistics, especially the cross-docking system, 
requirements for the qualification of warehouse workers, requirements for effective storage from the point 
of view of the experts. 
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2. Materials and Methods 

2.1. Methods 

The main goal of article can is defined as the illustration of selected modern trends in warehouse 
management from the theoretical and practical point of view and summary of them. The selected trends 
of warehouse management are: 

- warehouse layout,  

- JIT warehouse,  

- the requirements to warehouse staff, 

- efficiency of warehouse management from Toyota Material Handling CZ point of 

view. 

The following methods are used in the paper: mainly the analysis of literary sources, deductions for 
the generalization of the findings. 

The methods for primary data collection include content analysis (for collecting and sorting 
secondary data) and unstructured interview (for collecting and sorting primary data). 

The unstructured interview was realized in the year 2018 with the PR manager of Toyota material 
handling CZ, Jindrich Privora. The interview was realized for illustration of expert point of view about 
effective warehouse management. The interview included 5 following questions: 

- How you could define the current trends in material handling? 

- How can be defined the needs of customer and optimal solution for them? 

- How can be measure the efficiency of innovation? 

- How could you define the customer priorities? 

- Which type of handling costs is the highest? 

The research was realized in the year 2018 and the main result of it is the monograph Logistics 
management” cases of successful practice (Chytilová E., 2018) 
The research (secondary and primary) of article is qualitative. 

2.2. Materials 

Warehouse layout 

According to (Horta, Coelho, & Relvas, 2016) the warehouses are an essential element of every 
supply chain. Their main roles should be described as: 

(1) the equalizing of material flow in the supply chain; 
(2) the product consolidation from many suppliers 
(3) the realisation of value-added activities such as product compilation, labelling and 
conformation. 

With the increasing interest in optimizing supply chain performance by managers, storage is 
recognized as an area where significant performance improvements can be achieved. 

However, recent practices in the industry are pushing for rapid response, such as delivering goods 
immediately to the shop. (Horta, Coelho, & Relvas, 2016) 

The warehouses should be designed according the requirements and purpose definition 
The decision about right warehouse increase throughput, reduce costs, improve customer service, 

and provide better working conditions.  
There are various studies in the literature that dealt with the problem of warehouse layout. However, 
these studies generally focus on traditional warehouses, such as storage facilities. (Horta, Coelho, 
& Relvas, 2016) 
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According to (Horta, Coelho, & Relvas, 2016), experts have proposed three different concepts and 
procedures that can be used to design layout in a crossdocking environment: solid layout, category-based 
layout, and flexible layout. The first method aims to design a warehouse arrangement that is fixed for a 
considerable period. Fixed layout is characterized by a fixed number of aisles or a fixed alley length with 
an unfixed variable derived from the warehouse capacity requirements for a given time. 

The category-based layout realizes greater flexibility than the previous one. According to this method, 
day-to-day operations can be categorized based on information available at the beginning of the day. For 
each category, a fixed arrangement can be determined using the previous method. The flexible layout is 
defined as a layout that varies daily according to predicted daily activities. 

Cross docking system  

The increasing pressure impels the companies to make all production and logistics processes more 
efficient.  

The modern logistics technologies application allows the efficiency and the optimization of 
information, material and financial flows.  

The main benefit of cross-docking is the reduction the number of manipulations with product. 
This system is used for high turnover vendors with a high volume of material flow.  
The distribution centre sorts assemble and dispatches shipments directly to individual outlets. Goods 

are not stored. 
The main condition for optimization and long-term functioning of CD is the direct synchronization of 

all received and dispatched shipments. 

JIT warehouse management  

 (Alyahya et al., 2016) reported a layout optimization study for the JIT warehouse. 
The products generally remain in the warehouse for a short time in the case of JIT warehouse. 

Therefore, in this type of warehouse the products are not stored. In addition, the main operating difference 
of the warehouse operating in JIT is picking operations compared to a typical warehouse. 

The collection operation in a conventional warehouse consists in collecting different products in the 
warehouse according to one (or more) orders and storing them on a pallet to be delivered to the customer. 
In a warehouse operating in JIT, a warehouse operator begins with a full product pallet and travels through 
the warehouse to spread the pallet content of the warehouse storehouses of customers (in this case the 
stores / supermarkets) who ordered this product. It can therefore be concluded that this difference in the 
picking operation will affect the arrangement of the warehouse, as its size must be divided into reserved 
areas for each of the stores that are supplied by the warehouse. (Alyahya et al., 2016) 

The requirements to the warehouse staff  

According to (Palšaitis, Čižiuniene, & Vaičiute, 2017) the warehouse manager must have the skills 
and abilities in his professional area, i.e. the warehouse manager's competence. The modern business 
world of logistics is constantly changing by providing new complex challenges for companies and it is 
therefore important not only to draw attention to human resources and focus on today's requirements 
relating to the competence of a person but also on the prognosis of which competencies determine 
success in the future. 
 (Palšaitis et al., 2017) states that great attention should be paid to the order collection. Since the 
level of outbound transactions is high, it is important to maintain a fast and accurate order picking to meet 
the needs of clients that are already an integral part of the business. The European Logistics Association 
(ELA) recognizes competencies and verifies the logistics experience at three different levels: 

- EJLog - Junior level (supervision level / operational control); 
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- ESLog - Senior Level (middle management level); 

- EMLog - Master level (strategic management level). 

The required knowledge of the EJLog Junior level (level of supervision / operational management) should 
include the following areas: 

- A general understanding of the supply chain, 

- Main managerial skills, 

- Supply management, 

- Production planning, delivery planning, 

- Set the orders, 

- Warehouse operations management. 

The required competencies are the following: 

- Assess the storage environment; 

- Coordinates the objectives of warehouse activities; 

- Controls receipt, storage, packaging and order submission; 

- Manages inventory management; maintains warehouse equipment; 

- Applies IT to warehouse activities; 

- Monitors the operation of the warehouse and checks its quality; 

- Ensures that storage activities are in line with the legal framework; 

- Contributes to the planning and process of reverse logistics development; 

- Contributes to storage processes and process development. (Palšaitis et al., 2017) 

3. Results 

The current trends from the expert point of view was found by Jindrich Privora, from Toyota 

Material Handling CZ. 

The are the interview questions and answers of them: 

How you could define the current trends in material handling? 

- The automatic trolleys begin to replace trolleys with a driver 

- The Li-ion batteries replace traditional lead-acid batteries, yet in demanding multi-shift operations, 

- The application of different elements the fleet management systems - collisions monitoring, costs 

monitoring, performance of trucks and drivers, pre-operational control, battery operation, 

- The lean logistics - replacement of fork-lift trucks and individual journeys by the deployment of 

trains consisting of a tractor and trailer trucks 

- The emphasis on quality driver training - safety and elimination of injuries is a top priority 

- The share of electric trucks is growing at the expense of internal combustion engines - emissions, 

noise, power settings, recuperation, new battery types 
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- The pressure on the use of more efficient handling methods - narrow aisle warehouses, warehouse 

without aisles, lean logistics 

- The increasing of share the long-term rental of machines at the expense of purchase (like the 

operating leasing of passenger cars).  

How can be defined the needs of customer and optimal solution for them? 

The solution for individual plants should be based on individual requirements for it.  

The customer should be able to formulate their priorities or estimates future developments in his 

field and defines their future needs within a reasonable time horizon. 

The management of the company could ask (during the defining of needs and consequently the 

solution), for example, the following questions: 

How many trucks we need? What types? Is it possible to use the system of storage without aisles 

instead of traditional shelves? Are our drivers well trained?  Is not our poor-quality floor the reason for 

higher service costs? Do our drivers have the idle time? What is better for us: rent or buy? Should we 

make a service contract, or give priority to a call service, etc.?  

How can be measure the efficiency of innovation? 

It is necessary to set measurable efficiency criteria for the innovation 

All innovations in the field of material handling technology bring efficiency gains, but in different 

applications different, with different intensity and in different phases of manipulation or storage process. 

It is again about the optimal combination of all available technologies, methods and a wide variety of 

different types of trolleys, shelves, attachments, etc. This means finding the right machine, the right 

shelves, the right solution for every job, for each operation. 

The extending of battery life will ensure proper charging monitoring via I_Site. Well-trained drivers 

work efficiently and cause less damage and the like. Lean logistics, tractor deployment, and replacement 

of individual wheelchairs or other techniques bring savings and increased safety to manufacturing 

operations. Purchasing any power-driven truck is beneficial if it effectively replaces manual work.  

How could you define the customer priorities? 

The main customer requirements include reliability, safety (stability even at the highest altitudes, 

excellent visibility from the truck always), the performance of operating techniques, perfect service support 

with very fast parts and lately facilities management system fleet that can track performance technology 

and its operations (Toyota I_Site fleet management). The users, currently, more and more prefer the 

modern technologies - automatic trucks, lithium-ion battery solutions using components and methods of 

lean logistics, the systems operating in narrow aisles or the systems of high-density storage without aisles.  
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Which type of handling costs is the highest? 

Driver is an expensive factor that contributes to the total handling costs of up to 70%. The cost of the 

truck or the cost of fuel consumption is basically negligible, depending on the type of machine and the 

frequency of its use.  

The results of primary research could be defined as follows: 
- The current trends in material handling are e.g. automatic trolleys usage, fleet management 

systems, sharing the long-term rental of machines at the expense of purchase etc.  
- Customer should be able to formulate their priorities and define future needs. 
- The optimal combination of all available technologies is depended on individual needs and 

possibilities of customer. 
- The main customer requirements include reliability, safety (stability even at the highest altitudes, 

excellent visibility from the truck always), the performance of operating techniques, perfect service 
support with very fast parts and lately facilities management system fleet that can track 
performance technology and its operations. 

- Driver is the most expensive factor in material handling processes. 

4. Discussion 

The logistics solutions, suited to operation, depend on the needs of the business. 

Basic trends in this area include the emphasis on employees and safety, the optimization and 

automatization of handling processes, lean logistics. 

The finding the optimal storage solution is primarily intended to answer questions about company's own 

choices and traffic requirements. Safety and optimal use of space are among the essential requirements 

for efficient storage. 

An important role in decision-making should also play the time required to perform individual tasks. 

On the base of non-structural interview, we can say that the implementation of any changes in the 

placement of the workplaces implies a continuous analysis of the possibilities, the evaluation of individual 

variants and their targeted implementation. 

5. Conclusion  

All described trends in warehouse management are focused on savings of time, financial, in capacity. On 
the base of findings, we can state that the development of warehouse management reflects the trend of 
customization and make-to-order services. The lean management is realized in warehouse management 
with tools like Cross Docking, JIT warehouse. The layout of warehouse must reflect real requirements to 
warehouse and stored products, operational requirements. The results of primary research should be 
summarized to following points:  

- The warehouse management is the one of main logistics processes. The warehouse must respond 
to the changing requirements of market. 

- The measurement of innovation efficiency is essential prerequisite of successful logistics.  

- The direction of warehouse management development can be defined as emphasis to safety, 
reliability, the ability of adapt to changing requirements, transparency of operations and fleet usage.  
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Abstract: 

This paper is focused on the development and relationship of the main characteristics of labour 
market in the Czech Republic. The aim of this paper is to analyse the relationship between the main labour 
market indicators. Firstly, we analyse the long-term relationship between the unemployment rate, job 
vacancies and the number of unemployed people. Subsequently, the short-term relationship analysis is 
conducted. This is done for the period starting in January 1995 and ending in October 2018. The 
methodology is based on the Johansen and the Engle-Granger cointegration models to test the long-run 
relationship between analysed variables and the Granger causality test to identify short-term relationships. 
The test outcomes didn´t confirm any long-run relationships; however, the results for the short-term 
relationship between 1995 and 2018 show that there is a causal relationship between the unemployment 
rate and the number of unemployed people, where the uni-directional relationship indicates that the 
number of unemployed people causes the unemployment rate. Also, a bi-directional relationship between 
the number of unemployed people and job vacancies were found in the short-run. Furthermore, the 
outcomes indicate a uni-directional causal relationship between job vacancies and the unemployment 
rate, where the causal relationship goes from the available job vacancies to the unemployment rate, but 
not the other way around. The findings are important for labour and policy-making purposes. 

Key words: 

Labour market, unemployment rate, job vacancies, cointegration, causality. 

JEL: J40, J64 

1. Introduction: The characteristics of the labour market  

The labour market is made up of the demand for labour on the one hand and the supply of labour on 
the other. There are the basic indicators determining the demand such as the vacancies, the number of 
entrepreneurs a and the number of part-time workers, and the basic indicators determining the supply, 
including the rate of employment, the rate of unemployment and the number of unemployed people. 

The rate of unemployment is very low in most European countries at the present time (2018). The 
Czech Republic has the lowest rate of unemployment in the European Union [1]. Unemployment is 
monitored by individual countries from the long-term and short-term points of view as it represents 
a potential threat to economies when the rate of unemployment increases. The issue is incompatibility 
between the demand and the supply, where the structure of vacancies does not match the structure of 
the unemployed population. 

The relationships between the indicators of the labour market are subject of the number to analyses. 
For example, [2] analysed the transitional dynamics of unemployment and vacancies when financial 
constraints are in place. They have shown that the transition path fundamentally depends on the degree 
of wage flexibility. When wages do not depend on the unemployment rate, the transition path is always 
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downward sloping. This implies that unemployment and vacancies adjust in opposite directions as 
observed in the data. 
 [3] focused on the impact of the education outcomes on the labour market in EU-15. They claim 
that both the ability of educated and non-educated workers has sizable effects on the incentives of firms 
regarding the type of vacancies they open and also regarding the incentives of educated workers as of 
where to search for a job. 

Furthermore, a panel data regression was applied in the paper by [4]. They investigated factors such 
as nominal wages, the unemployment rates, and the variability of job vacancies, labour productivity, or 
foreign direct investment on the amount of household disposable income and generated savings within 
an eleven-year period in Slovak regions. The results show that a decrease in unemployment rates in 
regions with higher wages will result in a lower increase in wages than in the remaining region groups. 
Also, in regions with lower unemployment rates, an increase in job vacancies is associated with a higher 
increase in the offered wages. 

The volatility of the labour market in OECD countries is described in a recent study [5]. They found 
that it delivers counterfactually low volatility for economies where the elasticity of wages with respect to 
productivity is sufficiently high and where productivity persistence and/or vacancy-filling rates are 
sufficiently low. 
 [6] focused on stationarity of the rate of unemployment across US states. They claim that 
unemployment rates are stationary and therefore behave according to the natural rate hypothesis. 
The relationship between the unemployment rate and the vacancy rate is described using the Beveridge 
curve (see [7]). [8] created the Beveridge curve for the Spanish economy from 1980 to 2016. They 
analysed the effects of the economic cycle on the relationship between unemployment and vacancies. 
The Beveridge curve shows that the most recent economic crisis in 2009 entailed a loss of labour market 
efficiency as a result of the reallocation of productive factors among sectors. A simulation of the 
macroeconomic effects of this fall in efficiency in a general equilibrium model for Spain generates 
movements in GDP and employment in the same direction as those actually observed in the crisis, albeit 
of lesser magnitude. Similarly, [9] studied the changes of Beveridge curve of five European countries and 
their regions, focusing on the period 1975 to 2004. The empirical evidence suggests that changes in 
labour market rigidities, long term unemployment, as well as cyclical shocks, are responsible for outward 
shifts in European Beveridge curves, which is influencing the tested variables under this study. 

Economic cycles have a major impact on the labour market. We consider further research in this area 
to be necessary. The aim of this paper is to analyse the relationship between the main labour market 
indicators in the Czech Republic, where the long-term and short-term relationship between the 
unemployment rate, job vacancies and the number of unemployed people is studied to detect how the 
variables influence each other during the period between 1995 and 2018.  

2. Data and Methodologies 

2.1. Data 

The research data in this analysis consists of monthly data for the unemployment rate, available job 
vacancies and the number of unemployed people in the Czech Republic for the period starting in January 
1995 and ending in October 2018. The unemployment rate, which is given as a percentage, was multiplied 
by one hundred for better illustration to be compared with two other variables. The dataset was selected 
based on the data availability from the Ministry of Labour and Social Affairs. The Schwarz criterion was 
used for lag length selection, which was applied in the methodological framework. 
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2.2. Methodologies 

Firstly, the dataset is tested for stationarity using the Augmented Dickey-Fuller test [10] where the 
presence of a unit root is analysed. The stationary data are consequently applied for further testing using 
cointegration and causality methods. The main equations used to analyse the long and short run 
relationship for the three variables are as follows: 
 
𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡_𝑅𝑎𝑡𝑒𝑡 = 𝛽0 + 𝛽1 ∗ 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑_𝑃𝑒𝑜𝑝𝑙𝑒𝑡 + 휀𝑡  (1) 

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡_𝑅𝑎𝑡𝑒𝑡 = 𝛽0 + 𝛽1 ∗ 𝐽𝑜𝑏_𝑉𝑎𝑐𝑎𝑛𝑐𝑖𝑒𝑠𝑡 + 휀𝑡              (2) 

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑_𝑃𝑒𝑜𝑝𝑙𝑒𝑡 = 𝛽0 + 𝛽1 ∗ 𝐽𝑜𝑏_𝑉𝑎𝑐𝑎𝑛𝑐𝑖𝑒𝑠𝑡 + 휀𝑡               (3) 

𝐽𝑜𝑏_𝑉𝑎𝑐𝑎𝑛𝑐𝑖𝑒𝑠𝑡 = 𝛽0 + 𝛽1 ∗ 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡_𝑅𝑎𝑡𝑒𝑡 + 휀𝑡              (4) 

 
where each variable is tested in bivariate models for the long and short run relationship at period t 

and the error term ε. 
Cointegration is a technique that is used to test long run relationship between tested variables. Two 

tests were applied to test this relationship. The Johansen [11] test and the Engle-Granger [12] 
cointegration test. This permits to cross-check the results and move on with the causality model. 

The Johansen model uses the extension of the single equation error correction model to 
a multivariate one. If we assume that there are three endogenous variables yt, xt and wt and the matrix 
notation is  𝑍𝑡 = [ 𝑦𝑡,𝑥𝑡,𝑤𝑡], then 
 
𝑍𝑡 = 𝐴1𝑍𝑡−1 + 𝐴2𝑍𝑡−2 +⋯+ 𝐴𝑘𝑍𝑡−𝑘 + 𝜇𝑡                                   (5) 
 
The above equation is equivalent to the single equation dynamic model for two variables yt and xt. 

The Engle-Granger cointegration is a two-step approach, which consists of estimating the 
cointegration regression by OLS, obtaining the residuals 𝜇 

𝑡
 and applying the unit root test for 𝜇 

𝑡
. They 

propose to test the null hypothesis that 𝜇 
𝑡
 has a unit root against the alternative hypothesis that it has 

a unit root less than unity. 
Causality model is used to identify short term relationships and the direction of result by looking 

at short run movements on a continuous basis. The established Granger causality test [13] was applied, 
where two stationary variables integrated at the same order are regressed against each other in two 
separate equations. 
 
 𝑦𝑡 = 𝛼1 +∑ 𝛽𝑖

𝑛
𝑖=1 𝑥𝑡−𝑖 + ∑ 𝛾𝑗𝑦𝑡−𝑗

𝑚
𝑗=1 + 휀1𝑡                                 (6) 

𝑥𝑡 = 𝛼2 + ∑ 𝜃𝑖
𝑛
𝑖=1 𝑥𝑡−𝑖 + ∑ 𝛿𝑗𝑦𝑡−𝑗

𝑚
𝑗=1 + 휀2𝑡                                  (7) 

The procedure tests for the significance of the coefficients of lagged yt that are used as the 
explanatory variables for xt in the regression. In this way the test outcomes can indicate the direction of 
any causal relationship between variables. 

3. Paper results 

To answer the main research hypotheses for cointegration and causality below, the research 
outcomes offered some significant results based on the hypotheses listed below. 
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Main Research Hypotheses 
 

𝐻01: There is a cointegration relationship between unemployment rate and number of 

unemployed people. 

𝐻02: There is a cointegration relationship between unemployment rate and available job 

vacancies. 

𝐻03: There is a cointegration relationship between available job vacancies and number of 

unemployed people. 

 

where 

𝐻𝐴1: There isn’t a cointegration relationship between unemployment rate and number of 

unemployed people. 

𝐻𝐴2: There isn’t a cointegration relationship between unemployment rate and available job 

vacancies. 

𝐻𝐴3: There isn’t a cointegration relationship between available job vacancies and number of 

unemployed people. 

 

and. 

𝐻04: There is a causal relationship between unemployment rate and number of unemployed 

people. 

𝐻05: There is a causal relationship between unemployment rate and available job vacancies. 

𝐻06: There is a causal relationship between available job vacancies and number of unemployed 

people. 

 

where 

𝐻𝐴4: There isn’t a causal relationship between unemployment rate and number of unemployed 

people. 

𝐻𝐴5: There isn’t a causal relationship between unemployment rate and available job vacancies. 

𝐻𝐴6: There isn’t a causal relationship between available job vacancies and number of 

unemployed  

people. 

The monthly historical development for the three tested variables from 1995 to 2018 is shown in 
Figure 1. There is evident pattern between the unemployment rate and number of unemployed people. 
Also, there is an indication that the available job vacancies follow a reversed trend to other two variables. 
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Figure 6: The development of job vacancies, number of unemployment people and unemployment rate 
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Source: Ministry of Labour and Social Affairs, 2018 and figure adjustments made by authors, 2019. 

By looking at the descriptive statistics in Table 1, the outcomes show the mean, median, maximum, 
minimum, standard deviation, skewness, kurtosis, Jarque-Berra, probability, sum squared and number of 
observations for all three variables in levels and log returns. 

Table 7: Descriptive Statistics 

 UNEMPL_
RATEx100 

UNEMPL_R
ATEx100_ 
Return 

UNEMPL_ 
PPL 

UNEMPL_ 
PPL_Return 

JOB_VACA
NCIES 

JOB_VACA
NCIES_ 
Return 

Mean 710 -0.068125 419.1105 0.067637 79.19336 0.502278 

Median 790 0 457.45 -0.404976 56.25 1.473323 

Maximum 1090 13.35314 629.2 12.22528 316.8 13.11293 

Minimum 270 -16.12681 141.2 -8.494566 30.8 -28.6585 

Std. Dev. 221.0374 4.20178 124.7535 3.791444 55.90145 5.38307 

Skewness -0.576886 0.258099 -0.791382 0.345816 2.114918 -1.012459 

Kurtosis 2.115905 3.585479 2.542004 2.866469 8.039151 6.046657 

Jarque-
Bera 

25.17772 7.234812 32.35262 5.892203 515.8075 158.9161 

Probability 0.000003 0.026852 0 0.052544 0 0 

Sum 203060 -19.4156 119865.6 19.27655 22649.3 143.1492 

Sum Sq. 
Dev. 

13924400 5014.007 4435582 4082.512 890617.2 8229.593 

Observatio
ns 

286 285 286 285 286 285 

Source: Authors, 2019. 
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There are 286 observations for variables in levels and 285 observations for variables in log returns. 
The highest standard deviation is notable for the number of unemployed people at 124% (the 
unemployment rate indicates 221% standard deviation; however, the outcome before multiplication by 
100 is 2.21%). By looking at skewness and kurtosis, the outcomes show signs of non-normality.  

The Schwarz information criterion was used for identifying number of lags for the tested variables 
and the observed outcomes were applied in further testing.  

The results of cointegration are highlighted in Table 2. Table 2 indicates no cointegrating relationship 
between the variables, which is supported by both Johansen and Engle-Granger cointegration methods. 

Table 2: Cointegration Outcomes 
 

Johansen Test Engle-Granger Test 

UNEMPL_RATEx100 and UNEMPL_PPL No Cointegration No Cointegration 

UNEMPL_PPL and JOB_VACANCIES No Cointegration No Cointegration 

JOB_VACANCIES and UNEMPL_RATEx100 No Cointegration No Cointegration 

Note: all results show 95% significance level. 

Source: Authors, 2019. 

The Granger causality test was applied after no cointegration was found. The test results are shown 
in Table 3. 

Table 3: Causality Outcomes 

  Granger Causality Test 

UNEMPL_RATEx100 causes UNEMPL_PPL NO 

UNEMPL_PPL causes UNEMPL_RATEx100 YES 

UNEMPL_PPL causes JOB_VACANCIES YES 

JOB_VACANCIES causes UNEMPL_PPL YES 

UNEMPL_RATEx100 causes JOB_VACANCIES NO 

JOB_VACANCIES causes UNEMPL_RATEx100 YES 

Note: all results show 99% significance level. 

Source: Authors, 2019. 

Firstly, the results for short term relationship between 1995 and 2018 show that there is a causal 
relationship between unemployment rate and number of unemployed people, where the uni-directional 
relationship indicates that the number of unemployed people causes the unemployment rate. On the other 
hand, the unemployment rate does not cause the number of unemployed people. Secondly, there is a bi-
directional relationship between the number of unemployed people and available job vacancies meaning 
that these two variables influence each other in the short run. Thirdly, the outcomes indicate a uni-
directional causal relationship between available job vacancies and unemployment rate, where the causal 
relationship goes from the available job vacancies to unemployment rate, but not the other way around. 
These results are significant and show a clear connection between the variables in the context of testing 
the unemployment rate in the Czech Republic. 

4. Discussion 

The above results are important for policy makers as there is an evident connection between the 
main labour indicators. In addition, [14], who analysed the current and future vacancy patterns of a 
growing city and a shrinking city in the USA, added another variable influencing unemployment. They 
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claim that socio-economic factors such as the unemployment rate and household income are also very 
powerful determinants of job vacancies in a growing city. When looking at the case of the Czech Republic, 
it is noticeable that the strongest relationship is between the available job vacancies and the number of 
unemployed people. Moreover, the available job vacancies are significantly influencing the unemployment 
rate. Therefore, the government should be continuously monitoring the number of vacancies, their 
structure and the regions where the numbers are the highest/lowest. This can be related to where the 
population is located and an appropriate strategy can help to balance the unemployment rate based on 
the given data. The level of unemployment also depends on the economic cycle, where the unemployment 
rate changes, together with outside factors. As the Czech Republic is mainly an exporting country and 
a part of the EU, it is affected by economic conditions in other EU countries. 

The economic impact of a high unemployment rate is so significant that there is a great redundancy 
for further insight in order to understand the impact of each tested variables. Similarly, the low 
unemployment rate, which has been at its lowest for the past couple of years in the Czech Republic, has 
its effects on the level of wages and the whole economy. 

Future research could go even further into the analysis of this issue and look at the sub-periods, 
which would be split with help an econometric model and economic events, which significantly have 
influenced the Czech economy and/or the unemployment dataset. This would offer a deeper 
understanding of the development of unemployment for each time period. 
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Abstract  

In the third, final year of the Erasmus + project Spationomy, this paper presents the results of a preliminary 
study on the acquired knowledge of students, participating in the project. The study includes assessments 
and perceptions of seven students of the e-business orientation from the University of Maribor, which is 
a partner in the Spationomy project. 
Findings revealed, that all different viewpoints of perceived ease of use of spationomy interdisciplinary 
knowledge, perceived usefulness, attitude and intentions to use this knowledge, were assessed higher – 
more positively (or at least equally positive), after students finished the Spationomy learning cycle, as 
compared to their opinions before starting it. It is also extremely important that they assess their future 
use of this knowledge, as more likely, after finishing the Spationomy learning cycle, as before it. 

Keywords:  

spatial geography, economics and business studies, interdisciplinary knowledge acceptance model 

JEL: C31, M2, R5 

1. Introduction  

The interdisciplinary field that combines several view-points from both, economics and business sciences 
on one side and of spatial geography on the other side, is growing field of research. We think that there 
is a lack of systematic review of research results in this interdisciplinary field – therefore the first objective 
of our paper was to carry out the systematic review of this interdisciplinary field. As the results of the 
bibliometric analysis presented in this paper show, the focus of the interdisciplinary interaction of these 
two fields has been changing in the past, on general the researches have moved from the less interrelated 
to the multirelated topics from both fields. Our paper aims to offer a clear picture of the sub-fields of this 
interdisciplinary field by conducting a bibliometric research. With this we identify the main streams in the 
literature and we also try to identify the new relevant research topics. 
The combined interdisciplinary approach of economics and business sciences and of spatial geography 
is laso the focus of the project called Spationomy, that is the Erasmus+ strategic partnership project, 
starting in year 2016 (for three years). The main challenge of preparing and running this project lies in the 
fact that economic data analysis is a very important part of decision making process – nowadays the 
importance of the geospatial component inherent with the most economic data is rapidly increasing (Rae 
and Sener, 2016; Terhorst and Erkus-Oeztuerk, 2015; Agliari et. al, 2014; Schulz and Bailey, 2014; 
Brouder and Eriksson, 2013; Hildreth and Bailey, 2013, etc.). Therefore, the high added value of bringing 
together geospatial aspects in economic data analysis is highly appreciated. The important aim of the 
Spationomy project is to improve students’ interdisciplinary skills by interconnecting both fields, economy, 

mailto:polona.tominc@um.si
mailto:samo.bobek@um.si
javascript:linkTo_UnCryptMailto('ocknvq,ukoqpc0uvgtpcfBwo0uk');
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business, management and business informatics on one side and geoinformatics and spatial geography 
on the other side. Participation of students in this project also offers the unique opportunity to study the 
important factors that contribute to the acceptance of interdisciplinary knowledge by students and factors 
that shape their intentions to use this interdisciplinary knowledge in the future. 
The previous research (Tominc, Bobek, Paszto, Sternad-Zabukovšek, 2019), based on the expanded 
Technology Accepting Model (TAM), has shown and has proven that the interdisciplinary element of 
spatial sciences and economics sciences is crucial and more importantly, is perceived positively by the 
young generation of both geographers and economists. That was reflected in positive students’ attitudes 
towards the use and integration of this interdisciplinary knowledge, which further shaped students’ 
intentions to integrate and use the interdisciplinary knowledge of geography and spatial science in 
general, and economy. Research results confirmed that unique experiences and opportunities gained 
during the Spationomy project can contribute to building geographical knowledge of the young generation 
of economists, and widen competences of their fellow geographers (and spatial scientists). The research 
also suggested that the future research efforts should be focused, among others, in analysing if the 
important differences regarding perceived usefulness, ease of use and attitudes among students, before 
and after participating in the Spationomy project, exist. This is understood as information enabling to test 
the appropriateness of learning and teaching approaches (based on blended learning and focused on 
simulation games) within the Spationomy project. 

2. Theoretical review 

2.1. Bibliometric analysis and systematic search of interdisciplinary field: spatial geography and 
economics and business studies 

With the purpose to analyze the recent research results available in the literature and with the purpose to 
identify sub-areas of research within the interdisciplinary field of economics and spatial geography, the 
bibliometric analysis and systematic search of the literature has been conducted (Gundolf and Filser, 
2013).  
In the first phase, intended to give us the rough insight to the body of literature, the analysis of the Scopus 
data base documents was conducted, based on the keywords »economics« and »spatial« »geography 
(in all research fields, except medicine). The search revealed 1390 documents. 
In the second phase two bibliometric analyses were conducted, based on the Scopus data base 
publications in the time period until 2010 and for the time period 2011 - 2017. Bibliometric analysis uses 
quantitative methods; Garfield (2009) is convinced that with bibliometric analysis, we can also examine 
the history and structure of a field, the flow of information into a field, the growth of the literature, the 
patterns of collaboration among scientists, the impact of journals, and the long-term citation impact of a 
work. Main technique within bibliometric analysis is mapping, aimed at producing different bibliometric 
maps that provide an overview of the structure of scientific publications in a specific research field. One 
of the most popular ways to use bibliometric mapping is to identify specific research areas within a 
selected science field, with the specific purpose of getting a view of the size of the field and relevant 
subfields and how they relate to each other (van Eck, 2011). Visualization of Similarities (VOS) is the 
newest mapping technique and has been used to create bibliometric maps in various studies. This 
technique has been implemented in a computer program called VOSviewer and used in our bibliometric 
analysis. To create a term map based on a corpus of documents, VOSviewer software distinguishes the 
following steps (van Eck, 2011). identification of noun phrases, selection of the most relevant noun 
phrases, mapping and clustering of the terms, visualization of the mapping and clustering results. 
 

In the bibliometric analysis for the time period up to 2010, 1153 documents were relevant, leading to the 
11345 terms (words or phrases); those terms that occured at least 15 times in the titles and/or abstracts 
of the documents, were identified (371 terms), and out of them the 60% of the most relevant terms were 



234 
 

used. We also manually excluded terms as »literature«, »article«, »researcher« and similar, that do not 
refer to the content of the researches. This procedure led us to the map of terms, presented by Figure 1. 
There are three main clusters that are visually marked by colours. Cluster 1 (marked with red colour) 
combines documents where terms economic (ea. activity, economics, ea. equilibrium), spatial 
(distribution, dimension, pattern), geography, new economic geography, theory, model, location etc. are 
most frequently used. This cluster exhibits some connections (lines at the Figure 1) with Cluster 2, while 
there are no connections between clusters 3 and 1. Cluster 2 (marked with green) combines documents 
that are especially associated with different aspects of population (population size, density, distribution, 
growth) and its migration. Cluster 3 (marked with blue) includes terms that are associated mainly with the 
demography and demographic statistics (women, household, fertility, mortality, child, housing). There are 
some connections, represented by lines, between the Cluster 2 and 3, but overall the net of connections 
is sparse. 
The bibliometric analysis for publication from 2011 – 2017 reveals quite different map: while again the 
three clusters were identified, the net of lines – connections is much denser, showing that researches 
have moved from the less interrelated research topics up to 2010, to the multirelated topics from both 
fields after that year. The three clusters identified in 2011- 2017 are as follows. Cluster 1 (red) is identified 
by 10 terms; Cluster 2 (green), determined with the nine terms, and Cluster 3 with nine terms as well. 
Clusters are presented by Figure 2. 

Figure 1: Bibliometric map of terms, up to year 2010. (Source: Authors). 
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Figure 2: Bibliometric map of terms, 2011 – 2017. (Source: Authors). 

 
 

The bibliometric analysis leads to the conclusion, that the interdisciplinary field of economics and spatial 

geography in the last decade is associated with three main fields, that are reflected in the above 

mentioned clusters; these three main fields also form a very dense net of connections.  

2.2. Spationomy project and acceptance of interdisciplinary knowledge by students 

In the previous research results (Tominc, Bobek, Paszto and Sternad-Zabukovšek, 2019) it was found 
out, that behavioural intentions of students to use the interdisciplinary knowledge of spationomy, are 
viewed as being jointly determined by the student's attitudes towards usage and by the perceived 
usefulness, of the spationomy interdisciplinary knowledge and attitudes towards its future use. Perceived 
ease of use and integration of spationomy interdisciplinary knowledge—shapes the perceived usefulness, 
as well as the attitudes toward using it. In their research, authors showed (Tominc, Bobek, Paszto and 
Sternad-Zabukovšek, 2019), that personal-level characteristics may be important when perceived ease 
of use and perceived usefulness of spationomy interdisciplinary knowledge are shaped by individuals. 
A results using based on the conceptual model of research are presented in Figure 3 (Tominc, Bobek, 
Paszto and Sternad-Zabukovšek, 2019). These research results were obtained based on data of the first 
cycle of Spationomy project in 2017. 
Results show that the Propulsiveness of students, as well as students’ Involvement and persistence, both 
have a significant and positive effect on perceived Usefulness of integration and use of the spationomy 

interdisciplinary knowledge ( = 0.207 and  = 0.216 respectively). On the other hand, the third construct 
of personal characteristics, Orientations and attitudes towards studies, has a significant positive effect on 

the students’ perceived Ease of use ( = 0.396).  
Perceived Ease of integration and use of spationomy interdisciplinary knowledge has a statistically 

significant effect on students’ perceived Usefulness ( = 0.440), as well as on students’ Attitudes towards 

the use of spationomy interdisciplinary knowledge ( = 0.327).  
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Figure 3: Behavioral intentions of students to use the interdisciplinary knowledge of spationomy in the future. 

 
 

Results also confirm that students’ perceived Usefulness of spationomy interdisciplinary knowledge has 

a direct effect on students’ Intentions to use this interdisciplinary knowledge in the future ( = 0.454). 
However, perceived Usefulness also has an indirect effect on students’ Intentions to use the spationomy 
knowledge. Namely, perceived Usefulness has a significant positive effect on the students’ Attitudes 

towards the use of spationomial interdisciplinary knowledge ( = 0.615), and Attitudes have direct effect 

on students’ Intentions to use the spationomial knowledge in the future ( = 0.347).  
The research results of the first cycle of Spationomy project therefore confirmed the importance of 
integration of economics/business and spatial sciences’ knowledge, for graduates who nowadays have 
to think and act interdisciplinary. As presented in their paper, authors (Tominc, Bobek, Paszto and 
Sternad-Zabukovšek, 2019) showed that results of the study have important implications for higher 
education institutions, reforming and updating their study programs, as well as for educators in the field 
of spatial and economic/business sciences, in research and in education. 

3. Preliminary study and analysis of differences among students’ perceptions before and after 
participating the Spationomy activities 

The data basis for our research is based on empirical data of 7 students of e-business studies from 
University of Maribor, Faculty of Economics and Business, who participated in the second (namely, 2018) 
research cycle. All 7 students filled in the questionnaire before and after participation in the Spationomy 
learning cycle, including the summer school with the simulation game. Due to the small number of 
students, this research is considered as preliminary study and analysis of differences regarding students’ 
perceived ease of use, perceived usefulness, attitudes and intentions to the future use of spationomy 
interdisciplinary studies. 
Statistical Package for the Social Sciences (SPSS) was used to perform the descriptive statistics of all 
items of the above-mentioned constructs. 
 

Statement 
Before - 1; 

After - 2 
N Mean Std. Deviation 

Ease of use         

1) EU1-Integration of interdisciplinary knowledge of 

economics and spatial geography is simple and 

easy to understand.  1 7 4.00 0.816 

 2 7 5.14 1.069 
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1) EU2- Learning and obtaining the interdisciplinary 

knowledge of economics and spatial geography is 

simple.  1 7 4.14 1.574 

 2 7 4.86 1.345 

1) EU3-Integration of interdisciplinary knowledge of 

economics and spatial geography is simple. 1 7 4.00 1.291 

 2 7 4.14 1.069 

1) EU4-I think it is easy to integrate the 

interdisciplinary knowledge of economics and spatial 

geography with the purpose to obtain the desired 

results. 1 7 4.43 1.988 

 2 7 4.43 0.976 

Usefulness     
2) U1-Using interdisciplinary knowledge of 

economics and spatial geography enables me to 

accomplish learning activities and obligations more 

quickly. 1 7 5.43 0.787 

 2 7 6.00 0.577 

2) U2-Using interdisciplinary knowledge of 

economics and spatial geography helps me 

accomplish my studying effectively.  1 7 4.86 1.574 

 2 7 5.71 0.756 

2) U3- Interdisciplinary knowledge of economics and 

spatial geography is beneficial knowledge.  1 7 5.86 1.069 

 2 7 6.71 0.488 

2) U4- interdisciplinary knowledge of economics and 

spatial geography enables me to accomplish 

learning obligations more easily.  1 7 4.86 1.464 

 2 7 5.86 0.9 

2) U5-In my opinion, expertise obtained regarding 

interdisciplinary knowledge of economics and spatial 

geography at faculty, is useful in general.  1 7 6.29 0.756 

 2 7 6.57 0.535 

2) U6-In my opinion usage of interdisciplinary 

knowledge of economics and spatial geography 

should be learned in all schools of economics and 

business/spatial geography of higher education.  1 7 5.29 1.496 

 2 7 6.00 1 

Attitudes     
3) AT1-I Overall, I have a positive opinion about the 

use of interdisciplinary knowledge of economics and 

spatial geography. 1 7 6.00 1 

 2 7 6.71 0.488 



238 
 

3) AT2-I believe it is a good idea to apply the 

interdisciplinary knowledge of economics and spatial 

geography while studying.  1 7 5.71 1.38 

 2 7 6.29 0.756 

3) AT3-I like the idea about the integration and use of 

interdisciplinary knowledge of economics and spatial 

geography.  1 7 6.00 1.291 

 2 7 6.43 0.787 

3) AT4-I support the integration and use of 

interdisciplinary knowledge of economics and spatial 

geography. 1 7 6.29 1.113 

 2 7 6.29 0.756 

Behavioral Intentions     
4) IN1-I will try to obtain even more interdisciplinary 

knowledge of economics and spatial geography in the 

future.  1 7 5.14 1.215 

 2 7 5.57 0.787 

4) IN2-I will use interdisciplinary knowledge of 

economics and spatial geography more often in the 

future. 1 7 5.00 1.291 

 2 7 6.14 0.69 

4) IN3-I will share my knowledge of interdisciplinary 

knowledge of economics and spatial geography and 

recommend others to use it.  1 7 5.29 1.254 

 2 7 6.00 1 

 
Descriptive statistics results show that students perceived all components of perceived ease of use, 
usefulness, attitudes and behavioural intentions, after they finished learning Spationomy cycle, on 
average higher as before starting the learning cycle. The only two exceptions, where there is no difference 
among average values of students’ agreement with the statement, after and before the learning cycle, 
were the following: 

- EU4-I think it is easy to integrate the interdisciplinary knowledge of economics and spatial 
geography with the purpose to obtain the desired results. 

- AT4-I support the integration and use of interdisciplinary knowledge of economics and spatial 

geography. 

Although the empirical data set is small, two components are also statistically significant (using the 
independent samples t-test at p<0.100 significance level. After participating in the learning cycle of 
Spationomy, students perceived significantly higher the following statements: 

- EU1-Integration of interdisciplinary knowledge of economics and spatial geography is simple and 

easy to understand. 

- U3- Interdisciplinary knowledge of economics and spatial geography is beneficial knowledge. 

- IN2-I will use interdisciplinary knowledge of economics and spatial geography more often in the 

future. 
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4. Discussion and conclusion 

In this preliminary study we examined the differences regarding students’ perceived ease of use, 
usefulness, attitudes and intentions to use the interdisciplinary spationomy knowledge in the future, based 
on the survey during the second year (2017/2018) of the Erasmus+ Strategic Partnership Project 
Spationomy, for the group of students from the University of Maribor. 
Findings revealed, that all different viewpoints of perceived ease of use of spationomy interdisciplinary 
knowledge, perceived usefulness, attitude and intentions to use this knowledge, were assessed higher – 
more positively (only two were assessed with the same average assessment), after students finished the 
Spationomy learning cycle, as compared to their opinions before starting it.  
The results confirm that the learning approach used in the Spationomy project is effective since it confirms, 
that after the completion of the project activity, students perceive the interdisciplinary knowledge of 
spationomy as easily understandable and, at the same time, as beneficial knowledge, which means that 
they have developed a more positive attitude to this multidisciplinary knowledge, as before the project.  
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Abstract:  

The article deals with one trading method for stock trading. In the introduction, it explains the potential, 
risks and benefits of the business method used. Next, a sample action is selected to illustrate the benefits 
of business methods and the possibility of working with this method. In conclusion, the profit for the 
selected Coca-Cola and The Goldman Sachs Group share is evaluated. 
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1. Introduction 

The high cost of funded solutions and the failure of banks to supply retail and, in many cases, 
creditworthy investors, call for an overvalued appreciation to call for a reduction in portfolio expense and 
the loss of emotional breakthroughs in investment management. Effective and low-cost solutions proved 
to be a direct purchase of shares or ETFs. An ideal example of the current situation on the Czech market, 
we have chosen to select the Active Invest Dynamic Fund, which is managed by Conseq Funds 
Investment Company, Plc. We have chosen to choose this company and its fund for two reasons; Conseq 
has the widest range of funds (1) and has the densest network of intermediaries (2) in the Czech Republic. 

Over the last four years, the Fund has shown a pitiful appreciation of the assets used. It has hardly 
been able to approach the benchmark in the long run, which can be found in the sixth section of the first 
section on general provisions in the fund's statute. The concrete comparison of the performance of the 
fund with the benchmark is illustrated in Figure 1 below. 
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Fig.8: Benchmark performance. A comparison is available since the establishment of the Fund, i.e. from 2013 
onwards.  

Source: https://www.conseq.cz/fund_download.asp. 

Since its inception, the Fund has posted an average asset valuation of just 2.39% pa. The result is 
a lack of compensation for the risk underlying the dynamically focused fund, which uses mainly other 
equity funds. Because of its nature, the fund was ranked in the fifth risky class. Therefore, the rate of risk 
can be considered to be increased and this should be in line with the yield. Risk information can once 
again be verified in the Fund's statute, specifically in the seventh section (Section 7. 2.) in the first section 
on general provisions (3). 

Low fees also contributed to low yields. We consider the five-per-cent entry fee to be justified, but 
the non-transparency of other costs is alarming. The investor (especially retail), because of its low 
financial literacy, does not have the slightest chance to understand the fee structure. We have not been 
able to analyse all the costs associated with the Active Invest Fund. Our statement will show briefly that 
the management fee is 1.5% of the total investment, as indicated in key investor information. Only the 
fund's statute includes information that the total TER (total expense ratio) of the fund is 2.74% of the 
average value of the fund. Another uncomfortable step is the absence of a synthetic TER, as it is a fund 
of funds. In practice, the funds that are a component of the Active Invest have costs that account for the 
synthetic TER. 
  

We consider the performance fee set at 12% of performance above the benchmark to be completely 
incomprehensible as the investor is again forced to pay despite the fact that the company does not 
manage the benchmark in the long run. A more progressive reward method would be a High-water-mark 
reward. 

Not even good clients can expect sufficient return compensation. As a further example of this lack of 
transparency, the product of the legal successor of the Investment Capital Company KB, Ltd. It is an open 
mutual fund for private banking, traceable under the name of KB Private Asset Management 5D, open 
mutual fund Amundi Czech Republic, investment company, Plc. 

The Fund, which currently holds 87.4%, mainly in blue chips, has reached an average annual 
appreciation of the just and negligible 1.38%. Information is again provided by the Fund's Statute (4). In 
this case, however, it is a fund of funds and the fee structure is again difficult to make transparent, because 
the statute also contains only TERs this time. The fund would also be a percentage of the assets' 
distribution, with the fund being owned by less than a percentage of the vast majority of companies. Such 
an approach does not allow the manager to thoroughly analyse the portfolio. The current structure of 
assets and performance of the fund are shown in Figure 2 and Figure 3. 
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Fig. 2:  Structure of KBPSA5D assets as of 16th January, 2019 

Source: https://www.amundi-kb.cz/fond-kvalifikovanych-investoru/detail/CZ0008473980. 

Fig. 3: Performance of the KBPSA5D Fund as at 14th January 2019.  

Source: https://www.amundi-kb.cz/fond-kvalifikovanych-investoru/detail/CZ0008473980. 

2. Methods and investment strategy applied 

As we have already indicated, the purchase of shares or purchase an ETF on a direct basis proved 
to be a low-cost tool. Typically, the cost of the ETF is around one percent, but many of them can be 
characterized as having a total cost of a few tenths of a percent. References to our statement can be 
found in the listed resources. Exchange trade funds (ETF), (5) are known for their unmatched 
management fees. Generally, they are funds that replicate market indices, so the management of such 
funds is financially inexpensive. The result of the portfolio's performance is mainly due to the suitably 
chosen strategy. 

Successful approaches to investing include the so-called Dollar-cost price averaging; this strategy is 
so versatile that its application will have a positive impact on any instrument within a sufficient time 
horizon. If you would invest any amount on any market at any given time, then the value of such an 
investment would duplicate the market price, even with all realized losses. However, if you would follow 
the above-mentioned strategy in times of market slump, you would buy more shares for the same amount 
with each drop, thus reducing the overall loss and increasing the potential for future valuation; in other 
words, averaging the cost of your purchases. This principle is explained in the example below (Table 1). 
  

Period YTD 1M 3M 6M 1Y 2Y 3Y 
Since its 

foundation 

Cumulative 
Performance 

+2,07% -1,93% -5,44% -7,63% -11,38% -8,43% -2,52% +7,96% 

Performance 
p.a. 

- - - - - -4,31% -0,85% +1,38% 
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Month Price of 
a share 

One-time purchase Regular investment 

Amount Value Loss Amount Value Loss 

January 
2018 

214,80 558 119 858,42 $ 0,00% 46 9880,80 0,00% 

February 
2018 

199,15 558 111 125,70 $ -7,29% 50 19 118,40 -4,41% 

March 
2018 

169,29 558 94 463,82 $ -21,19% 59 26 239,95 -12,53% 

April 
2018 

191,77 558 107 007,66 $ -10,72% 52 39 696,39 -0,76% 

May 
2018 

177,00 558 98 766,00 $ -17,60% 56 46 551,00 -6,90% 

June 
2018 

173,13 558 96 606,54 $ -19,40% 57 55 401,60 -7,66% 

July 
2018 

185,00 558 103 230,00 $ -13,87% 54 69 190,00 -1,16% 

August 
2018 

167,50 558 93 465,00 $ -22,02% 59 72 527,50 -9,34% 

September 
2018 

127,32 558 71 044,56 $ -40,73% 78 65 060,52 -27,71% 

October 
2018 

92,00 558 51 336,00 $ -57,17% 108 56 948,00 -43,05% 

November 
2018 

92,00 558 51 336,00 $ -57,17% 108 66 884,00 -39,20% 

December 
2018 

75,80 558 42 296,40 $ -64,71% 131 65 036,40 -45,80% 

16th 
January 

2019 

187,00 558 104 346,00 $ -12,94% 858 160 446,00 34,62% 

source: https://finance.yahoo.com/quote/GS/history?p=GS 

In Table 1, for the objectivity of the strategy's operation, a short period was included, which in its 
development constituted ideal conditions for its use. However, it is precisely for this reason that this is  
a good demonstration. However, if we consider the historical development of the price of this stock, we 
would find that the use of this strategy still yielded positive results. Thus, despite significant declines in 
2000, 2001, 2007, 2008, 2011, 2012 and 2018 (Figure 4). Even with our investment approach, we have 
achieved the best results on this event, of the three shares we have undergone simulation (6). 

 
 

  

Table 1: This table demonstrates the development of the investment based on the strategy used. If we had a capital 
investment of $ 120,000 that we would invest at the beginning of 2008, not only would our loss at the end of the year be 
greater than a regular $ 10,000 / month deposit, but even after 10 years, we would still make a loss on a possible sale. 
While using the Cost-dollar price averaging strategy, we would realize a yield of 34.62%. For the demonstration we used 
the development of The Goldman Sachs Group, Inc. As a source of historical data for this event, we used the following  
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Fig. 4: Development of The Goldman Sachs Group, Inc. From 1991 to present day on 17 January 2019, with 
significant decreases in the years mentioned. 

2.1. A detailed view of the chosen investment strategy  

However, if we went back out of Table 1 and adjusted the invested amount to the current stock price, we 
could achieve even more favorable results. For better understanding, I'm going to table Table 2.  

Month 
Price of 
a share 

Cost-dollar price averaging Value Management 

Amount Value Loss Amount Value Loss 

January 
2018 

214,80 46 9 880,80 $ 0,00% 37 7 947,60 $ 0,00% 

February 
2018 

199,15 50 19 118,40 $ -4,41% 42 15 732,85 $ -4,65% 

March 
2018 

169,29 59 26 239,95 $ -12,53% 56 22 854,15 $ 0,00% 

April 2018 191,77 52 39 696,39 $ -0,76% 41 33 751,52 $ -0,73% 

May 2018 177,00 56 46 551,00 $ -6,90% 48 39 648,00 $ 0,00% 

June 2018 173,13 57 55 401,60 $ -7,66% 49 47 264,49 $ -7,32% 

July 2018 185,00 54 69 190,00 $ -1,16% 43 58 460,00 $ 0,00% 

August 
2018 

167,5 59 72 527,50 $ -9,34% 53 61 807,50 $ -9,11% 

September 
2018 

127,32 78 65 060,52 $ -27,71% 94 58 949,16 $ 0,00% 

October 
2018 

92,00 108 56 948,00 $ -43,05% 163 57 592,00 $ -39,38% 

Source: https://finance.yahoo.com/quote/GS/history?p=GS 

Table 2: The table shows the difference in access using the classic Cost dollar price average and Value management. 
While using the original strategy, we reduced the loss to a one-time deposit by 18.91%; using the cost stratification 
according to the current price, we managed to reduce the loss by another 4.23%. However, the return on investment 

according to our chosen strategy varies considerably by 10.82%. A detailed explanation of the operation of our 
investment approach will be further developed in this article. The Goldman Sachs Group, Inc. has again served as a 

model example for retention of notice 
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Table 1 shows that if we had a capital investment of $ 120,000 and invested in Goldman Sachs in 

January 2008, our loss would be 64.71% at the end of the same year. But if we spread our capital over 

a monthly deposit, that's $ 10,000 a month and our loss would be "just" 45.8%. Which is a remarkable 

18.91% less than a one-time deposit. Our strategy is based on a similar principle, and we also owe the 

average price of buying at low prices to achieve more acceptable results. However, our strategy is 

enriched by another influencing factor. We do not distribute investment capital solely on the basis of the 

period, but when purchasing, we also measure the value of the share. The starting point is the buying 

value for us. Its uniqueness puts every investor in a different situation (7). 

 The investor who buys at an "all time high" will therefore behave quite differently than someone who 

has invested his first funds during a deep recession. That's the fundamental difference between our Value 

Management strategy and the Cost-dollar price-averaging approach, which would be used by both 

investors every month for $ 10,000. To reveal the fundamental difference between the two strategies see 

Table 3 (8). 

 

Price of 

a share 

Value management 

Amount Value Loss 
Weighted 

Average 

Differen

ce 
Invested Balance 

214,80 37 7 947,60 $ 0,00% 214,80 $ 0,00% 8 000,00 $ 2 000,00 $ 

199,15 42 15 732,85 $ -4,65% 206,48 $ -7,29% 8 500,00 $ 3 500,00 $ 

169,29 56 22 854,15 $ 0,00% 191,05 $ -18,01% 9 500,00 $ 4 000,00 $ 

191,77 41 33 751,52 $ -0,73% 191,22 $ 0,38% 8 000,00 $ 6 000,00 $ 

177,00 48 39 648,00 $ 0,00% 188,17 $ -7,44% 8 500,00 $ 7 500,00 $ 

173,13 49 47 264,49 $ -7,32% 185,47 $ -7,99% 8 500,00 $ 9 000,00 $ 

185,00 43 58 460,00 $ 0,00% 185,41 $ -0,25% 8 000,00 $ 11 000,00 $ 

167,50 53 61 807,50 $ -9,11% 182,84 $ -9,66% 9 000,00 $ 12 000,00 $ 

127,32 94 58 949,16 $ 0,00% 171,57 $ -30,36% 12 000,00 $ 10 000,00 $ 

92,00 163 57 592,00 $ -39,38% 150,85 $ -46,38% 15 000,00 $ 5 000,00 $ 

92,00 141 70 564,00 $ 0,00% 140,03 $ -39,01% 13 000,00 $ 2 000,00 $ 

75,80 158 70 115,00 $ -41,57% 129,06 $ -45,87% 12 000,00 $ 0,00 $ 

187,00 925 
172 975,00 

$ 
44,90% 129,06 $ 44,90% 0,00 $ 0,00 $ 

Source: https://finance.yahoo.com/quote/GS/history?p=GS 

  

Table 3. Value management is based on the so-called Difference, the calculation of which is very easy. This is the 
average share price, calculated as the weighted average of past purchases, compared to the current price. 

A negative difference means that the average value of our purchases is below the current market value. Positive 
Difference, on the contrary, means that our market value is higher than the market value. The calculations and 

formulas are given below.  
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Calculate the average purchase price of your current purchases (weighted average): 

𝑊𝐴𝐵𝑆 = 
∑ 𝑃𝑖𝑁𝑖
𝑛
𝑖=1

∑ 𝑁𝑖
𝑛
𝑖=1

 

Where: 

𝑊𝐴𝐵𝑆 – is the weighted average of the assets purchased so far (Weighted average of bought stocks) 

𝑃𝑖  – is the total cost of the asset 

𝑁𝑖 – is the amount of assets 

 

 

Differences are further calculated: 

𝐷𝐼𝐹 =  
𝑊𝐴𝐵𝑆

𝑃𝑀
− 1 

Where: 

𝐷𝐼𝐹 – Differences (practical purposes calculated in percentages), difference between the average market 

price and the current market price 

𝑃𝑀 – Current market price of the asset 

If the difference is negative, it is advisable to consider buying, and if the difference is positive, it is 

advisable to wait or sell. Based on the difference value, we then manage the funds. An adequate example 

can be used in Table 3, which is based on the investment capital of $ 120,000. The zero difference is the 

value of the first purchase (9). So we have invested $ 8,000. The remaining $ 2,000 as the active balance. 

In the next month, the market value is 7.29% below the value of our second purchase. That is why we 

invest more. In this case, $ 8,500. The balance is $ 3,500. In the following month, the difference is 18.01%. 

In that case, we invest $ 9,500 and another $ 500 goes into the balance. If the difference exceeds -20%, 

we invest from the balance (10).  

Paper results  

Of the three pilot-tested actions, we have achieved positive results for each. The shares are tested by the 
pharmaceutical company Fresenius Medical Care AG & Co. as well as the shares of The Goldman Sachs 
Group, Inc., and The Coca-Cola Company, the world's largest producer of sweetened drinks. By far the 
worst result was achieved by the last company mentioned. Our yield exceeded the Cost-dollar price 
averaging strategy by just $ 3,001 at the 40-year horizon. 

Discussion 

The biggest problem with our strategy is that stocks are steadily growing. This means that if the stock is 
only growing for several years and then recession, its price may no longer fall below the level it had before 
the growth period. That's why we did not get such a lead on Coca-Cola's shares with our strategy. The 
second pitfall is determining the ratio of the invested funds and the money that will remain. The last 
problem is determining the ratio of the capital invested from the balance to the declining differential. These 
are all the pitfalls that may occur in the search for ideal conditions, so it could be the subject of further 
research. It would be necessary to test different types of assets and to test a sufficient sample within 
these assets to find out what is the appropriate ratio of the money invested and the balance of funds, the 
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average difference of all the shares and a lot of other data that would help in finding the ideal ratio for the 
invested capital. Different sectors may also vary.  
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