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Nowadays, sustainability is a key question of our life, all over the world. Sustainability is related 
to the natural environment, economy and society. In the recent years, sustainable economy, 
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and the subject of multidisciplinary scientific researches. 
 

The aim of the conference is to provide opportunity for scientists and professionals from various 
areas of knowledge and disciplines to meet each other, to share their experiences, research 
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bridge between experienced researchers with the young researchers and PhD students to start 
new relationships and research networks to work together the next generations. 
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PREFACE 
 

The 9th International Conference on Management (9th ICoM 2019) “People, Planet and Profit: 
Sustainable business and society” is organized by the Department of Business Economics and 
Management of the Faculty of Economics and Social Sciences of Szent István University, 
Gödöllő (Hungary), in cooperation with the Management Faculty of Częstochowa University 
of Technology (Poland), the Faculty of Economics and Management of the Slovak University 
of Agriculture in Nitra (Slovakia) and the Faculty of Business and Economics of the Mendel 
University in Brno (Czech Republic). 
 
This is the 9th event of our international conference series which is a great result of the 
successful cooperation of the partner universities representing the Visegrad Countries.  
 
The main topics of the conference are represented by the title: “People, People, Planet and 
Profit: Sustainable business and society”, as nowadays, sustainability is a key question of our 
life, all over the world.  
Sustainability is related to the natural environment, economy and society. In the recent years, 
sustainable economy, sustainable society and sustainable development became one of the key 
management objectives and the subject of multidisciplinary scientific researches. 
 
Our conference wishes to give opportunity for researchers, students and professionals of 
different generations to share their experiences and research results and to discuss how to put 
them into practice, and to build and strengthen international cooperation for improving the 
quality of scientific research. 
 
The ICoM conference series became an important pillar of the management science. At the 
ICoM 2019, Gödöllő, Hungary, 194 registered participants represent 29 countries from four 
continents. 
 
I hope that our conference will be successful and you all will enjoy your stay in Gödöllő, and 
meet again at the next conference in 2020. 
 
 
13th June 2019, Gödöllő, Hungary 
 
 
 

Prof. Dr. Csaba Bálint Illés, CSc 
Editor 

Chair of the Scientific Committee 
Head of Department of Business Economics and Management 

Faculty of Economics and Social Sciences 
Szent István University, Gödöllő, Hungary 
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Summary: Nowadays we record some overload with visual stimuli, the consumer becomes 
more resilient, and his subconscious looks for other stimuli from the environment that could 
direct his shopping behaviour. The scent as a means of influencing the purchase of a product 
has a long history, aroma marketing as an area of in-store communication is a matter of the 
present. Aroma marketing is, unlike audio-visual marketing, a prestigious form of presenting 
the brand. With the help of aroma marketing, it is possible to positively influence the 
behaviour of customers, increase the productivity of employees and create positive and long-
term emotions associated with the brand. This new trend of in-store communication is the 
object of our paper, as its importance and use have grown and become the object of many 
studies in recent years. The main aim of our paper is to highlight relatively new possibilities 
of using in-store communication in retail store. On the basis of our experiment in the grocery 
store, we want to point to a relatively new way how to attract customers in the practice of a 
retail unit. An autonomous aromatizing unit was placed directly in the store, which dispersed 
a nougat aroma into the area of confectionery department. A questionnaire survey at the point 
of sale gave an insight into the impact of the aroma on customer preferences in relation to the 
store and their overall perception of the area before and after aroma was released. According 
to our results the aroma in the retail environment makes an important atmospheric variable to 
study, because aromas are expected to increase the likelihood of producing an emotional 
reaction from consumers. 
 
Keywords: aroma marketing, in-store communication, retail store, scent 

 
 

1. Introduction  
 
In today’s competitive business environment creating memorable experiences and emotional 
connections with consumers is critical to win consumer spending and long-term brand loyalty. 
Smell is the most powerful and emotional of all the senses. By using scent, brands are able to 
connect with consumers on a deeper emotional level, resulting in a more memorable 
experience. Scent can attract new customers, increase sales, heighten value perception, and 
expand brand recognition and customer satisfaction (Gvili et al., 2017). However, the efforts 
of retailers to raise their overall atmosphere in order to prolong the customer's stay in the shop 
or to influence his/her purchasing decision are gaining ground. Simply said, the atmosphere in 
the store is a summary of all the elements that make the customer feel comfortable about 
visiting the store (Bulanda, Vavrecka, 2019). We can talk about a new generation of in-store 
communication tools allowing the measurement of consumer impact, targeted customer 
engagement, and interactivity. The current customer can be identified as a challenging, 
hedonist, unstable and individualist. The point of sale is a place for him to look for new 
experiences, perceptions and feelings. To satisfy these demands, nowadays, primarily the 
tools of sensory marketing are used. These tools are also a medium of comfort, an exceptional 
atmosphere that can extend the customer's stay in the store by up to 30 % (Labská, 2009). 
According to Kita (2014), the shopping atmosphere creates the compatibility of elements of 
the physical environment (scent, light, music, colours) and social factors (customer and 
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vendor style, or store rush) that are capable of affecting the emotional, physiological and 
cognitive responses and the behaviour of employees and customers in the retail unit. 
 
2. Literature review  
 
The development of modern technologies in the field of commerce still offers new 
possibilities for marketing workers to reach the target groups (Kubelaková et al., 2015). 
Innovations also appear in the field of in-store communication, which is designed to reach the 
customer at the point of sale. Sellers use a variety of digital technologies that have to help in 
the increase of visitors´ awareness and at the same time, they have the advantage over the 
traditional tools and that is their "durability" (Mihina, 2018).   
Almost 75% of the feelings experienced on daily basis are revealed through smells. Smelling 
has direct impact on limbic system which controls feeling and memory sections in the brain. 
The researches made suggest that people can memorize 10,000 smells in average, and they 
can recall 65% of smells in the memory even after one year (Erenkol, 2015). At a time when 
the term "shopping experience" is coming to the forefront, the aroma marketing is an area that 
is experiencing a renaissance and becomes an essential part of in-store communication 
activities (Sikela, 2015). The modern concept of aroma marketing in the field of food product 
promotion is developing in many countries (Kádeková et al., 2017).  
According to Pajonka and Plevova (2015), aroma marketing (scent marketing) involves a 
series of events where, through the smell, it is possible to stimulate shoppers to the purchase 
and hire employees to work more. Tarczydlo (2014) understands under the aroma marketing 
the art of using the smell in the marketing campaigns, evoking the desired emotions from the 
consumer and convincing him/her of the correctness of the products´ purchase. Palúchová, 
Berčík, Neomániová (2016) are of the opinion that a pleasant scent released into the air keeps 
the buyer in the shop longer, positively influences his/her desire for the exposed product and 
at the same time increases his/her willingness to pay more money. Virkkunen (2015) 
emphasizes, that when it comes to aroma marketing, it is difficult to measure its effectiveness 
because its main benefit is the creation of an emotional connection with the customer, where 
customers will be willing to get back and to build their brand loyalty. 
Neumann (2011) appeals to the fact that smell does not affect humans only in a positive way. 
The smells can make us feel uncomfortable. If, after entering the store, the customer 
experiences an unpleasant smell in most cases, he/she will go down at the entrance and leave 
the store. In these cases, any other promotional techniques used at the point of sale are 
unnecessary.  
 
3. Methodology 
 
The main aim of our paper is to highlight relatively new possibilities of using in-store 
communication in retail store. On the basis of our experiment in the grocery store, we wanted 
to point to a relatively new way how to attract customers in the practice of a retail unit. By our 
research we wanted to support or refute the possible impact of aroma on customer. For the 
purposes of our research, an autonomous aromatizing unit was placed directly in the store, 
which dispersed a nougat aroma into the area of confectionery department.  
We used aromatizing unit Aroma Streamer 650 by Aroma Marketing, Ltd. The Aroma 
Streamer 650 is a small, powerful device that disperses microscopic particles of specific 
aromas based on the principle of nebulization and ensures their dispersion in areas of up to 
150 m2. After setting, the device operates independently and does not need to be operated in 
any way. Detailed technical parameters are provided in the Table 1.  
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Table 1: Technical parameters of Aroma Streamer 650 

Parameter Value 

Height 210 mm 

Width 230 mm 

Aromatized area with expanse up to (area) 150 m2 

Aromatized area (volume) 300 m3 

Volume refill 150 ml 

Machine body (material) metal 

Primary power supply 230 V 

Secondary power supply 12 V 

Performance 10 W 

Source: Aroma Marketing. Available on the Internet: http://www.aromarketing.sk/aroma-difuzor-
aroma-streamer-650/ 
 
At the picture below (Figure 1) is provided a picture of placed aromatizing unit in a selected 
grocery store during our experiment.  

 
Figure 1: Placement of aromatizing unit in selected confectionery department 

Source: Own processing 
 
Our research at the point of sale was conducting in the period from October 2018 (3rd–4th 
week) to November 2018 (1st–2nd week). In the first period we examined sales volume and 
revenue of selected food segment before aroma was released as well as we conducted 
marketing survey with using a questionnaire intended for the customers of the confectionery 
department in the same time. In the second period we examined the changes in sales volume 
and revenue as well as in consumer preferences when a nougat aroma was dispersing into the 
area. 
In the questionnaire survey outcomes were involved 60 respondents. 30 customers were asked 
in the first period before aroma dispersing and 30 customers were asked during aroma 
dispersing. The questionnaire contained 5 questions. Some of them are presented in the paper. 
The characteristics of respondents are shown in Table 2. 
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Table 2: Characteristics of Respondents 

 Category Absolute frequency Relative frequency 
  1st period 2nd period 1st period 2nd period 

Gender 
Female 15 15 50% 50% 
Male 15 15 50% 50% 

Age group 

18-24 4 3 13% 10% 
25-29 4 4 13% 13% 
30-39 5 5 20% 17% 
40-55 7 8 23% 27% 
56 and more 9 10 30% 33% 

Economic activity 
of respondents 

Student 5 5 17% 17% 
Employed 16 20 53% 66% 
Unemployed 3 0 10% 0% 
Retiree 6 5 20% 17% 

Source: Own processing 
 
4. Results and discussion 
 
The questionnaire survey was constructed to compare respondents' statements before and after 
aroma was released. We were wondering whether the responses changed depending to aroma 
and to what extent the change was caused. The questions were formulated in a way not to 
alert the respondents to the aroma in the space in order not to affect their responses. 
A questionnaire survey at the point of sale gave an insight into the impact of the aroma on 
customer preferences in relation to the store and their overall perception of the area before and 
after aroma was released.  
In the first question we were interested in how respondents evaluate the overall atmosphere in 
the store. They were asked to mark their feelings expressed by provided emoticons. Our 
intention was to monitor how customers' preferences will change after the nougat aroma was 
released into the area. Respondents had graphical emoticons without descriptions and had to 
decide which was most consistent with their feelings about the store's atmosphere. None of 
the respondents marked the emoticons expressing negative emotions during the time aroma 
was applying. In the period without aroma 3 respondents marked the emoticon expressing bad 
feelings in relation to the store and 1 marked the unpleasant feelings. Significant change is 
recorded at the first emoticon, which symbolizes great, respectively best feelings as it was 
marked by 6 more respondents in the period with using an aromatizing unit in comparison 
with the first period (Figure 2). 
 

 
 

Figure 2: Feelings about the overall store atmosphere 
Source: Own processing 
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In relation to the assessment of this question, we have formulated an assumption, where we 
assume that there exists dependence between the scent and the atmosphere in the store. 

H0: Respondents perceive the atmosphere in the store as before aroma releasing as well as 
during aroma releasing. There is no statistical dependence between the variables examined. 
HA: Respondents perceive the atmosphere in the store before and during aroma releasing 
differently. There is statistical dependence between the variables examined. 

For evaluation was used Chi-squared test of the square contingency and we carried out the 
analysis. Since the calculated value (10.949) is greater than the critical value (9.488), hence 
we reject the null hypothesis and conclude that there exists dependence between the scent and 
the atmosphere in the store. 
By asking the next question, we wanted to find out which factor at the point of sale was 
perceived by customers as dominant. We wanted to find out if there would be differences in 
the answers between the periods examined due to the application of nougat aroma into the air. 
In both periods of our experiment was proven that the most dominating factor were POP and 
POS materials (Figure 3). The biggest differences were recorded for option "scent" as this 
factor was marked by 9 people influenced by a nougat aroma while in the period without 
aroma was this option chosen by only 3 customers. 
We see a connection between the scent and the air quality, which was also reflected in the 
responses of customers.  
As one of our partial goals was to find out relationship between the scent and air quality and 
the overall impact on customer perception, we focused on this issue in more detail.  

 
Figure 3: The dominant factor of communication or atmosphere at the point of sale  

Source: Own processing 
 
The following pie chart shows us the situation about perception of air quality and satisfaction 
of customers in more detail. Respondent was asked to respond to the items by indicating his 
level of agreement using a five-point scale. 
More positive perception and consequently evaluation of air quality by respondents was 
recorded during the 2nd period during aroma dispersing. This situation is clearly visible in 
Figure 4. We can therefore conclude that the scented space with nougat aroma had no impact 
on impaired air quality in the store. 
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Figure 4: Satisfaction with store air quality 
Source: Own processing 

 
5. Conclusion 
 
Retailers try to create positive emotions for their customers far more sophisticated nowadays 
than they did in the past. Creating the right atmosphere in the store in turn will influence 
purchase behaviour and increase the chances of selling products. Aroma marketing is another 
way for retailers to reach out one of the senses, namely the smell. From the marketing point of 
view, the smell was until recently very underestimated, but we currently watch the strong 
interest of marketers in the use of scents for the purpose of completing the overall atmosphere 
in retail establishments. 
 
By our research we wanted to support or refute the possible impact of aroma on customers. 
An autonomous aromatizing unit was placed directly in the store, which dispersed a nougat 
aroma into the area of confectionery department. A questionnaire survey at the point of sale 
gave an insight into the impact of the aroma on customer preferences in relation to the store 
and their overall perception of the area before and after aroma was released. The main 
contribution of our paper was to observe changes in consumer preferences of selected food 
segment. As a result of our research about the appropriateness of using the new trend of 
aroma marketing in the area of in-store communication in the grocery store we can conclude 
the positive effect on perception of customers.  
 
Smell plays an important role in emotional responses and forming preferences for food and 
drink. Smell is more likely to evoke emotion and memory than the other senses. Needless to 
say, our noses have captured the attention of psychologists, neuroscientists and marketing 
researchers for the last years now. Smell can make all the difference in marketing, often in 
unexpected ways. This opens new opportunities for aroma marketing. Marketing managers 
must be prepared and exploit this potential for creating customer behaviour and brand 
building.  
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Summary: Innovation, and within it social innovation, is a crutial element of economic 
development and it is a decisive factor of social processes. Our paper regards social 
innovation as a social learning process and, as a part of it, based on analysis of challenges 
connected to social needs, we try to identify solutions based on neuro-fazzy modelling. The 
model selects that solution from the best practices which is most suitable to the prevailing 
conditions. It is neccessary to disseminate information on the selected practice among the 
population of the region. Inhabitants of the backwarded settlements need help in 
implementing the new solutions and we have to find those persons who might be the leaders 
of community level social innovation. 
 
Keywords: Social innovation, innovation potential, neuro-fuzzy model 

 
 

1. The importance of social innovation  
 
In our rapidly changing world new and new situations are emerging in the technological, 
economic and social subsystems of societies. It can be observed that after the end of the latest 
economic crisis, those enterprises are successful which devoted time and  energy for 
innovation even during the years of crisis. These companies were capable to offer new 
solutions for their customers and have captured major part of the increasing demand.  
 
Technological and economic innovations are in the forefront of attention for many years. But 
studies of innovations have revealed that these innovations can not be successful without 
parallel social innovations which may create favourable conditions for dissemination of 
economic and technological innovations.   
 
Social innovation offers new solutions for communities in order to improve the living 
standards. (Benedek et al., 2017) Social innovation has a double role in the development of 
societies: partially it contributes to the success of technologial and economic innovations, and, 
connected to it, contributes to solving the social problems of our societies. Loking around the 
world we may see that economic and technological developments have created new 
conditions for our life and contributed to economic development. In spite of the enormous 
progress in technology and economic development many people are living in poor conditions.  
 
Technological and social innovations mutually influence each other and together lead to 
economic and social changes. These changes lead to new social needs and problems. This 
relationship is depicted in Figure 1. 
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Figure 1: Connection between technological and social innovation, and  
social andeconomic changes 

 
The extent of social innovation emerging in societies is dependent of the social innovation 
potential. Social innovation potential is the sum of those potential capabilities which help the 
creation of social innovations. (Benedek et al., 2017) The model of specifying social 
innovation potential is shown on Figure 2.  
 

 

 

 

 
Figure 2: The model of specifying social innovation potential (SIP) 

 
The groups of indicators contributing to social innovations are shown in Table 1. 
 
Table 1: Groups of indicators related to social innovation 
Type of indicator Groups of indicators 
INPUT institutional system (number of civil organizations, number of cooperating 

organizations)  
locational factors (density of enterprises, number of nonprofit organizations) 
human conditions (age structure, activeness rate, educational level)  
activeness (application activeness, social activeness) 

OUTPUT economic (number of winner applications, value of grants provided, number of local 
products, number of   social cooperations, number of socially employed persons)    
social (number of segregations, number of persons living in segregations, number of 
people getting social provisions, ratio of unemployment) 
healthcare (number of ill persons) 

EFFECT social conditions (level of income, life expectancy, level of education)  
family relations (ratio of singles, ratio of large families)   
safety feelings (number of criminal actions, ratio of fact-finding) 
social infrastructure  
living conditions (ratio of poor people) 
environmental conditions (environment pollution) 

Source: Benedek et al., 2017 
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Using the information contained in Table 1 we may create the logical fremework for 
generating social innovation using the input – transformation – output framework which is 
described bellow: 

1. Input: statistical data-basis indicators 
2. Transformation: 
 Evaluation of the situation 
 Development of solutions: 
 Modelling 
 Measuring 
 Best practices 

 Mentoring 
3. Output: New social innovation 

The successful realization of social initiative leads to the change process which is at the same 
time a learning process. During the process it is necessary to evaluate the risks and 
development of strategies to reduce or eliminate them. After the successful realization new 
needs are emerging which can be met by the socially innovative community. Social 
innovation is a dynamic process which results social learning through feed-backs and 
continuous evaluation of risks.  
 
Social innovation initiatives may emerge as suggestions for realization in identifying and 
meeting social needs, and in manageing the challenges of periferial regions. Social needs and 
challenges for the community may be grouped along three facors as it is shown in Table 2. 
 
Table 2: Social needs and challenges of periferial regions    
Social factor                                                                                                                                      

Need Involvement of citizens, social services  (health care, education, etc.), 
mobility, community 

Challenge migration, eldering, backwarded groups, inequality of eucational levels 

Economic factor 

Need safety, stability, employment, sustainability, trust  

Challenge housing conditions, unemployment, financial resources, professionalism  

Political factor 

Need consciousness, mobilizing force, political participation 

Challenge transparency of government, independence of decisions, commitment 

Source: own edition based on Varga, 2017 
 
A critical factor of realizability of socail innovation processes is the shortage of financial 
resources. When individual  or community ideas provide new, innovative solutions for the 
backwarded regions, in most cases relevant organizational and financial resources are 
required for the realization of projects. At local level EU programs frequently provide support 
for the development of economy, innovation for the settlements having intentions to close up.  
 
Our reseach has revealed that the phase including the development of social innovation 
requires the processing of large amount of data and it needs support, so we have to develop a 
support system. During the process of developing the model we first specified which  criterias 
are applicable for the input data, and what do we intend to realize. In order to select the 
suitable system we analysed the need hierarchy of social innovation, and specified the 
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variables necessary to specify the indicators. We have collected the possible areas of social 
innovation as follows: 
 education 
 health care 
 employment 
 housing 
 social capital and networks 
 political participation 
 environment.  

In the next step we spcified the selection criterias which incorporate social innovations 
integrated into the existing organization, and the possible new innovation realizable by the 
newly created organizational solutions. The criterias suggested includes elements such as: 
 the develpment level of products and services of the organization analysed, 
 rating of competitiveness and sustainability of products and services, 
 characteristics of the production and service structure,  
 number of social innovations in the last 2 years, 
 new development directions in social innovation, 
 sources of information for social innovation, 
 participants in realizing socail innovations, etc.  

 
In the next phase we have created the statistical data basis of the settlement. Our intention was 
to prepare a framework system where large amount of data can be managed. Our data 
included statistical data, interview results as well, so we came to the conclusion that the 
efficiency of the process would require the use of an expert system. 
 
The expert system is a computer system which simulates the conclusions of human experts in 
specific professional areas. Our intension with the expert system was to make it available for 
persons without experience in the field. These systems are capable of providing support for 
consultations, diagnostic activities, decisions support or learning. A disadvantage of expert 
systems is that the symbols used are not fitting to the phenomenon modelled. In many control 
systems we have to use analogous variables requiring extremely large number of symbols to 
describe the variables.  
 
The fuzzy expert systems offers the advantage that we do not have to use large number of 
symbols, instead we may adjust functions to the symbols. These are fuzzy sets, fuzzy numbers 
of intervals. (Házy-Veres, 2018) 
 
Based on the above considerations we decided to use the fuzzy logic. The fuzzy system is 
capable of using parallel different types of data and can be combined with decision trees 
which is the bases of our model. Our approach to use the fuzzy logic in generating social 
innovations is a new one.  
 
The advantage of the fuzzy control system is that the model can be set up by observing pares 
of input-output variables and the control algoritm can be formulated by experimentations. 
After studying different fuzzy control systems we selected the Falcon method, which is 
capable of learning both the parameters and the rules. (Retter, 2006) 
 
After formulating the model the first step was the creation of the knowledge base which 
includes the structured best practices as well. This knowledge base includes objects with their 
structure and attributes, which are connected by fuzzy functions. The knowledge base can be 
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updated continuously with new best practices and statistical data. The best practices in  the 
knowledge base have to be categorized which, in our case was the following (Házy-Veres, 
2018): 
 form: technology, product, service 
 purpose: improvement of quality of life 
 level: mezo 
 financing: state, private, foundation, … 
 innovator: civil organization, … 

During the pilot implementation of the model the input functions were the followings: 
territory of the settlement, number of inhabitants and its age structure, family status, economic 
activeness (employed, unemployed), equipment level of households, agricultural area, forest. 
In the second round we studied medical services, possibility for educaton. 
 
Conclusion 
Comparing the test results of the model with the social innovations realized in the settlements 
we may conclude that they correspond to each other, that is our systems is capable of 
generating new social innovations, and the test of the expended knowledge base can be 
implemented.    
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Summary:  
Purpose: To evaluate the performance of service systems is particularly difficult due to the 
variety of non-financial indicators that also need to be considered.. Data Envelopment 
Analysis (DEA) is an appropriate method for this type of examinations, because several 
characteristics of the inputs and various performance indicators as outputs can be aggregated 
into one efficiency score. The input and output parameters are provided by the decision maker 
and the objective of the analysis is to determine how much these parameters must be changed. 
Those inputs and outputs which can’t be changed are called non-discretional variables. The 
objective of this paper is to show how some special environmental conditions can be 
incorporated into the efficiency analysis with the help of non-discretional variables. 
Design/methodology/approach: In the paper, input and output oriented radial DEA models 
are used and the models are solved with linear programing. 
Findings: Two examples are used to illustrate the application of environmental variables. In a 
public administration case, the efficiency of a special section of the Hungarian State Treasury 
is examined and the complexity of the payroll administration process is considered as a non-
discretional variable. In a financial service case, the size of client’s population of bank 
branches is applied as an environmental variable. 
 
Keywords: data envelopment analysis, service sector, linear programming, performance 
evaluation 
 
 
1. Introduction 
 
Performance evaluation and efficiency analysis of production and service systems is always 
an important problem of management. The application of Data Envelopment Analysis (DEA) 
in this area has significantly increased in the last decades (Liu et al., 2013). To name a few, 
public sector institutions (Afonso et al., 2010), financial institutions (Fukuyama and 
Matousek, 2017), organizations in the energy sector (Mardani et al., 2017), education systems 
(Johnes, 2006, Koltai et al., 2017), supply chains (Dobos and Vörösmarty, 2014) and several 
production problems (Atici and Podinovski, 2015, Zhou et al., 2018) are examined with DEA. 
 
DEA is a performance evaluation method used for the comparison of such organizational 
units which can freely decide on the consumption of a specific set of inputs in order to 
produce a specific set of outputs (Charnes et al., 1978). To emphasize these characteristics, 
they are also called decision making units (DMU). The management decides which inputs and 
which outputs must be involved in the analysis. If a DMU is operating better than all the other 
DMUs, then the analysis indicates efficient operation. The analysis provides information to 
inefficient DMUs on how to improve their operations. DEA is based on linear programming 
(LP). There are several models for considering the various conditions under which DMUs 
generally operate (Cooper et al., 2007). 
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Frequently, however, not all inputs and outputs can be changed by the decision-maker, 
nevertheless, the quantity of these inputs and outputs strongly influences the efficiency of the 
operation. Those inputs and outputs which can’t be changed are called non-discretional 
variables. These variables are especially important in the service sector, where customer 
characteristics, social and economic conditions or legal issues may constrain the operation. 
 
The objective of this paper is to show how non-discretional variables can be incorporated in 
DEA models and what are the major advantages, problems and benefits of their application. 
The paper is structured as follows. First, the basic notations, mathematical models and 
theoretical issues related to DEA models and non-discretional variables are discussed. Next, 
two applications are presented briefly, which illustrate the effect of non-discretional variables 
on efficiency. Finally, the main results of the presented cases and the possibilities of future 
research are summarized. 
 
2. Methodology 
 
Efficiency analysis based on DEA requires the solution of several linear programing (LP) 
models. Notations used in the following part of the paper are presented in Table 1. 
 
Table 1: List of notation 

Indices: 
j  – index of decision making units (DMUs), j=1,…,,J, 
0 – index of the reference DMU, 
i  – index of inputs, i=1,…,I, 
r  – index of outputs, r=1,…,R. 
Parameters: 
yrj  – output produced by DMU j from output r, 
xij  – input consumed by DMU j from input i, 
cj – complicating factor or population size value of DMU j, 
z – constant used for variable transformation. 
Sets: 
D – set of discretional outputs, 
ND – set of non-discretional outputs. 
Variables: 
ui  – weight of input i, 
vr  – weight of output r, 
θ  – value of the relative efficiency score, 
θ*  – optimal value of relative efficiency score, 
λj  – dual variable of DMU j. 
 
Let j be the index of the DMUs and J number of DMUs are involved in the analysis, that is, 
j=1,…,J. Let the index of the inputs be i, and the index of the outputs be r. Assuming, that I 
inputs and R outputs are involved in the analysis, i=1,…,I and r=1,…,R. The quantity of input 
i used by DMU j is denoted by xij and the quantity of output r produced by DMU j is denoted 
by yrj. The input and output quantities are the basic parameters of the DEA models. 
 
Input oriented radial DEA models use the ratio of weighted outputs and weighted inputs as the 
efficiency measure. If this ratio is equal to 1, then the corresponding DMU is efficient. By 
definition, the value of this ratio is between 0 and 1, and the weights must be selected 
accordingly. The ui input weights and the vr output weights are the variables of the primal 
DEA model. The optimal value of the weights is determined by maximizing the efficiency 
measure of a particular DMU (reference DMU) indexed by 0, that is, 
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It is assumed, that all DMUs use the same weights, and the efficiency ratio can’t be higher 
than 1, that is, 
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All inputs and outputs are non-negative numbers, that is, 
0, ri vu            (3) 

The mathematical programing model defined by expressions (1)-(3) has infinite number of 
solutions. A unique solution can be found be normalizing the weighted inputs according to 
equation (4), 
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By rearranging (2) the variables from the denominator can be eliminated, 
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Finally, as a consequence of (4), the objective function is simplified, that is, 
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The LP problem defined by (3)-(6) is the input oriented primal constant returns to scale (CRS) 
DEA model. The dual version of this model provides a better possibility, however, to 
incorporate non-discretional variables. If θ is the dual variable of equation (4), and j are the 
dual variables of inequalities (5), the following dual problem belongs to primal problem 
(3)-(6), 

 Min             (7) 
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As a consequence of the strong duality theorem, the efficiency score is equivalent to θ*, which 
is the optimal value of (7). Inequalities (8) indicate, that all inputs must be reduced to θ, if the 
reference DMU is not efficient. In the case of input oriented models outputs are not changed, 
but they influence the efficiency score through inequalities (9). Finally, the j values must be 
positive as indicated by (10). The dual LP problem defined by (7)-(10) is called the 
envelopment form of the input oriented CRS radial model. 

 
If the value of some inputs can’t be reduced, inequality (8) can’t be applied for them, since θ 
indicates how much their value must be reduced. In these cases the θ variable must be 
omitted. Let D be the index set of those inputs whose value can be changed (discretional 
inputs), and ND be the index set of those inputs whose value can’t be changed by the decision 
maker. Applying these two sets of inputs expression (8) can be split into two parts. Expression 
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(11) belongs to the discretional inputs, and expression (12) belongs to the non-discretional 
inputs, that is, 
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Using these two sets of constraints, the dual form of the input oriented CRS radial model in 
the presence of non-discretional inputs (simply written as CRS-ND dual model) consists of 
expressions (7), (9), (10), (11) and (12). Note that in the input oriented case the outputs are 
not changed, therefore, the separation of discretional and non-discretional outputs does not 
make any sense. 
 
Finally, note that the models presented in this section described the input oriented case. 
Expressions for the output oriented cases can easily be derived, by simply taking the inverse 
of objective function (1) and normalizing the weighted outputs. 
 
2. Illustration of the application of non-discretional variables 
 
In practical applications, two important questions must be discussed about the operational 
environment of a DMU: 
- What are the non-discretional constraints, if any, which must be considered in the analysis? 

Are there important environmental conditions, unique characteristic of some customers or 
any specialty of the service, which can be advantageous or disadvantageous for certain 
DMUs and can’t be changed by the decision maker? 

- Should the environmental condition be taken into account on the input or on the output 
side? Input oriented models can incorporate only non-discretional inputs, because input 
reduction is the objective of the models. Outputs are not changed in an input oriented case, 
consequently, if the non-discretional conditions appear on the output side, those must be 
transformed into input variables. 

 
In the following, two examples from the service sector will illustrate the application of 
non-discretional constraints. 
 
2.1. Efficiency analysis at the Hungarian State Treasury (HST) 
The mission of the Hungarian State Treasury is the disbursement of public funds and the 
control of these payments. HST planned to improve its efficiency by reducing the required 
workforce, consequently, an input oriented CRS DEA model was applied. One important area 
of HST is the processing of payrolls of all state employees. About 800 accountant clerks work 
on processing the salary of several hundred-thousand state employees. HST has a central 
office in Budapest and 19 regional offices in each county of Hungary. The Pest county office, 
however, is within the central office, consequently, 19 offices formed the DMUs of the 
analysis.  
 
After several meetings with the management of the payroll processing division of HST, we 
agreed that the number of accounting clerks will be the only input used in the analysis. 
The output structure, however, is more complicated. The activities of payroll processing have 
time norms. There are three sets of activities which belong to three different types of public 
employee statuses (regular, special and contractual employees). To express the difference 
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between the amount of time necessary to perform the three types of activities, weights are 
established. The applied weights for the three employee types are 1, 1.5 and 0.5, respectively. 
The processed number of salary items is the major output indicator of the payroll processing 
division. Considering, however, the differences of employee types, the weighted number of 
processed items (weighted item number) is used as the output. 
 
The tasks performed by the accounting clerks depend not only on the employee types but also 
on some special elements belonging to a certain employee. These special elements may 
increase the processing time of an item. The following such elements are determined by the 
management: inter-monthly payment, new admissions, canceled contracts, special benefits, 
compensations, sick leaves, health insurance, industrial accidents, salary deductions and 
salary blockings. We call these items as complicating factors. The amount of complicating 
factors can’t be influenced by the DMU and it is a characteristic of the region the DMU 
belongs to. Furthermore, since an input oriented model is used, the unfavorable effect of the 
large volume of complicating factors must be considered on the input side. To model the 
unfavorable effect of the high value of these factors on the input size, a transformation is 
required. Expression (14) shows, how the sum of the complicating factors is transformed in 
order to get small non-discretional input value for the large value of complicating factors: 

  DiccMaxzx jj
Jj

ij 
 ,...,1

     (14) 

In expression (14), the value of the complicating factor of DMU j (cj) is subtracted from the 
highest value of the complicating factors of all DMUs. The resulting difference is a non-
discretional input value (xij, iϵND). In our case, there is just one non discretional input, 
consequently, the ND set has only 1 element. In order to avoid zero input value, a constant (z) 
is added to the difference in (14). 
Solving the DEA model defined by (7), (9), (10), (11) and (12), the efficiency scores obtained 
without the complicating factors (CRS_1I) and with the complicating factors (CRS_1I_ND) 
can be compared. The bars in Figure 1 show the value of the efficiency scores in the two 
respective cases. 
 

 
Figure 1: Comparison of efficiency score of the regional offices of HST 

 
Efficiency score of the CRS_1O_ND case is always higher than or equal to the efficiency 
score of the CRS_1O case. The difference of the height of the bars indicates how much the 
complicating factors shift efficiency results upwards. The largest differences can be found at 
DMU1 and DMU5. The regional offices in these counties have the largest weighted item 
number and also the largest complicating factor values. If efficiency evaluation considers the 
unfavorable effect of the complicating factors, then the operation of these two regional offices 
can be considered efficient. A slight modification can be seen at DMU 15. The operation of 
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this county office is inefficient, but slightly less inefficient if the complicating factors are 
included in the analysis. Figure 1 also shows that complicating factors did not change the 
efficiency evaluation result of most of the DMUs. In the indicated two cases, however, the 
correction of efficiency value is significant. A detailed analysis of the operation of these two 
DMUs justified the efficiency score correction and this way the application of non-
discretional variables is confirmed. 
 
2.2. Efficiency analysis of some regional offices of a financial bank 
One of a middle sized Hungarian bank planned to improve its operation and a DEA based 
efficiency analysis was performed involving 37 branch offices (DMUs) situated in three 
western counties of Hungary. The objective was to explore how efficiently the bank products 
are sold for private and corporate clients. An output oriented CRS model was applied for the 
analysis. The headcount of bank employees was considered as the only input and the 
quantities of sold bank products were the outputs. Eight different bank products were included 
in the analysis. 
 
Each branch office has a client population which is different both in size and composition. It 
is easier to sell higher volumes of bank products if the client population is higher, 
consequently, the client population was considered as a non-discretional variable. The non-
discretional variable must be considered on the output side in the case of output oriented 
models. In this particular case, banks with small client population are in a disadvantageous 
situation. In order to take into consideration properly the population size, expression (14) can 
be applied again for getting the correct non-discretional output values for each DMU, that is, 

  NDrccMaxzy jj
Jj

rj 
 ,...,1

         (15) 

where cj is now the client population size (private or corporate) of DMU j, and yrj, rϵND is the 
corresponding non-discretional output. Since client population is split into private and 
corporate section, two non-discretional variables must be used and transformation (15) must 
be applied for both population data. The results of the analysis are summarized in Figure 2. 

 

 
Figure 2: Comparison of efficiency score of the regional offices of the bank 

 
The bars in Figure 2 show the values of the efficiency scores in the two respective cases. In 
the case of DMUs 7, 14, 20, 27, 31,32 and 34, relatively large differences can be found 
between the two efficiency scores. In several other cases only slight modification of the 
efficiency score is indicated (e.g. DMU 3, 23). Studying the client population size data, all 
these efficiency score corrections appeared reasonable for the bank. Consequently, the 
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application of non-discretional variables to reflect client population size differences in the 
efficiency score proved to be acceptable. 
 
 
3. Conclusion 
 
In this paper, the most important problems of non-discretional variables in DEA have been 
summarised. The theoretical background, the mathematical descriptions, and some illustrative 
examples have been provided. We may conclude that the technical implementation of non-
discretional variables is not difficult. There are, however, important management issues, 
which must be carefully considered. 
 
The complicating factors at HST, and the client population at the bank are used as non-
discretional variables, because both the management and the DMUs accepted that these are 
important environmental conditions which can’t be ignored in the efficiency analysis. The 
presented results convincingly supported the application of these constraints. The correct 
definition of the favourable and unfavourable effect of non-discretional variables is also an 
important practical problem. Complicating factors, and client population size had an 
unambiguous effect on efficiency. In some other practical cases, however, the effects are not 
straightforward. 
 
Frequently, environmental constraints are important, but their effect on the efficiency score 
may not be significant. Sensitivity analysis of the effect of environmental constraints on the 
efficiency score is a theoretically challenging and practically relevant problem and a 
promising topic for further research. 
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Summary: The research aims to determine the role of Logistic Service Quality (LSQ) 
dimensions in achieving customer satisfaction on Agents of automobile companies operating 
in Dohuk province /Kurdistan Region of Iraq when servicing its customers. The research 
problem was based on the results of the report of World Bank, 2014 which showed that the 
(LSQ) of companies working in Iraq is weak and not at the required level.  
The practical side of research was prepared through field visits and personal interviews with 
managers of corporate agents and logistics managers of the surveyed companies and their 
clients. The researchers distributed two kinds of questionnaire forms, 30 questionnaires were 
distributed to the surveyed companies and another 30 were sent to their customers. 
The researchers have reached to the number of conclusions which include, there are a 
significant correlation and impact between the dimensions of (LSQ) and customer 
satisfaction. The researchers suggested to the companies to focus on the dimensions of the 
(LSQ) which obtained high statistical ratios, especially the operational dimension and 
enhancing it to achieve customer satisfaction. 

 
Keywords: logistics, service, quality, satisfaction 
 
 
1. Introduction 
 
The logistics industry in recent years has witnessed a great development due to the great role 
it plays in the economic and social fields, especially in the developing countries. This was 
recognized by the organizations and started to evoke their capabilities to invest in this vital 
field which confirmed by (Liu & Xie, 2013: 1618) that increased competition in the service 
delivery sector stimulated organizations to use their capabilities to understand the customer 
and ensure satisfaction with the services they receive. 
Since the customer is the focus of the organization's work and its requirements as a basis for 
its competitive dimensions, the organizations have sought to enhance their products through 
the quality of the logistics service provided as a high-planning approach aimed at achieving 
the satisfaction of the customer after acquiring the products. Here is the question which 
constitutes an open door to study and research, what are the logistics services should 
organizations provide to achieve customer satisfaction? At what level of quality? 
Here the answer shows that, based on the studies conducted in this area, the organization must 
balance between two types of services called functional services and operational services. The 
success of organizations in achieving customer satisfaction with their logistics depends on 
their adoption of these dimensions and within a specific quality level (Mentzer et al., 2001). 
 
1.1. The study problem 
According to the World Bank report 2017 that the quality of the logistics service of 
companies operating in Iraq is not at the required level. The logistics service quality index is 
(2.15) of the total value of the index is (5) and the order of Iraq was 147 out of 160 countries 
(World Bank, 2017, 7). This picture has become clear to researchers through field visits to the 
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agents of international companies operating in Dohuk province and to interview some of its 
customers. Therefore, the following questions and attempts to answer them reflect the content 
of the research problem as follows: 

1. Are logistics service dimensions available in the surveyed companies? 
2. Is there quality in the logistics service dimensions of the surveyed companies? 
3. Do the dimensions of logistics service quality contribute to customer satisfaction in the 

surveyed companies? 
 
1.2 The importance of research:  
The current research draws its importance by focusing on the role of logistics services quality 
dimensions in achieving customer satisfaction. 

1. Presentation of a theoretical framework on the concepts of logistics service quality 
and customer satisfaction of the surveyed companies. 

2. Clarify the importance of logistics service quality and its contribution to achieving 
customer satisfaction to the surveyed companies. 

 
1.3. The research objectives 
The research aims to achieve the following: 

1. Diagnosing logistics service quality and the customer satisfaction variables in the 
surveyed companies and trying to assess the current situation and enhance it. 

2. Examining the nature of correlation relationships and the impact between the 
variables of research within the scope of companies surveyed. 
 

2. Literature Review 
Logistics Service Quality Dimensions 
According to the Council of Logistics Management, that the logistics mean “the process of 
planning, implementing, and controlling the efficient, effective flow and storage of goods, 
services, and related information from point of origin to point of consumption in order to meet 
customers' requirements." (Douglas et al., 2011: 8). 
Kotler & Keiler define the concept of service quality as "the degree to which the actual 
performance of the service matches the customer's expectations of this service.", whereas, the 
quality of the logistics service is defined as "a measure of the organization's ability to deliver 
the product to the customer at the specified time and location in the quantity and quality 
required" (Su & Sampaio, 2012: 178). 
Roslan et al., 2015, mentioned that the definitions focused on the quality of the logistics 
service are of the view that achieving quality in the field of logistics is possible if the 
customer's requirements and expectations are met with the actual logistics service provided 
(Roslan et al., 2015, 458).  
After the emergence of several studies that showed the importance of logistics service as a 
need for changes in the world of business and its importance in achieving customer 
satisfaction and loyalty (Saura et al., 2008: 651). (Kamble et al. 2011: 82) confirm that many 
studies indicate the importance of logistics service quality and its impact on customer 
satisfaction and loyalty, which enhances market share. The organizations are looking for new 
ways to maintain their competitiveness and increase their market share by providing high 
logistics services quality which is one of the most important initiatives to achieve this goal 
(Su & Sampaio, 2012, 178). In the same vein, Govindan & Meidute, 2013 believes that the 
quality of logistics service contributes greatly to the success of business and industry by 
providing products at required time. Leva et al., 2014 found that the quality of logistics 
service directly affects the customer satisfaction and achieves competitive advantage to the 
organization. 



25 
 

The SERVQUAL model (Parasuraman et al. 985) is one of the oldest models to measure 
quality of service in general. This model has been implemented and developed through many 
authors. The idea of the model is based on the view that customer quality assessment 
customer service quality is evaluated by determining the gap between what it expects to 
service and actual service performance. Quality service dimensions are defined in the first 
version of SERVQUAL with 10 dimensions: reliability, responsiveness, efficiency, access, 
empathy, communication, Credibility, security, customer understanding, tangibles). In 1988, 
the author merged and adapted five dimensions which are (tangibles, reliability, 
responsiveness, assurance, empathy) (Shaban et al., 2016: 128). 
The current research depends on Mentzer et al., 2001 who presented a modified model 
oriented to measure logistics service quality, focusing on two main aspects Physical 
Distribution Service (PDS) called (functional dimensions) which include (Personnel contact 
quality, Order procedure, Order discrepancy handling and Information quality), and 
Marketing Customer Service (MCS) called (Operational Dimensions) including (Order 
release  quantities, Order accuracy, Order Condition, Order quality and Timeliness), the 
model includes nine dimensions to measure logistics service quality, and the authors 
developed (25) scales to measure these dimensions by using two or three scales to measure 
each dimension (Thai, 2014, 115) (Alemu, 2016, 12). 
 
Customer Satisfaction 
The success of the organizations depends on how they get the customer, maintain them and 
increase their numbers in the future, and we cannot imagine doing business without them and 
every business needs to identify and measure customer satisfaction effectively and 
continuously, customer satisfaction is not an impossible task, and the importance of customer 
satisfaction to the organization is reflected in the repetition of the procurement process for the 
new services to be provided by the organization and the current improved services, thereby 
reducing the likelihood of losing organized customers and directing them to competing 
organizations (Kotler & Burton,2009: 165).   
According to the literature review that the relationship between the logistics service quality 
dimension and customer satisfaction is clarified in the Figure 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                               Figure 1: Research modell 
                                                                  Source: Authors’ own 
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3. Research Hypotheses 
 
There are two main hypotheses in the research and each hypothesis include two sub-
hypotheses as following:  

H1: There is a significant correlation between logistics service quality dimensions and 
customer satisfaction. 

H1.1: There is a significant correlation between functional dimensions and customer 
satisfaction. 

H1.2: There is a significant correlation between operational dimensions and customer 
satisfaction. 

H2: The logistics service quality dimensions have a significant impact on customer 
satisfaction. 

H2.1: The functional dimensions have a significant impact on customer satisfaction. 
H2.2: The operational dimensions have a significant impact on customer satisfaction. 
 

4. Methodology 
 
The researchers relied on previous studies to write the theoretical part. As for the practical 
side, two forms of the questionnaire were used, the first form was distributed to the surveyed 
companies which focuses on the independent dimension represented by (Logistics Service 
Quality Dimensions) which include two sub-dimensions: the first is the functional dimension 
consisting of 10 variables, and the second one is the operational dimension consisting of 15 
variables; and the second form distributed to the companies' customers, as shown in Annexes 
1 and 2. The first form of the questionnaire prepared on the opinions of (Ababa, 2016; 
Tamang, 2014), whereas the second form was written based on (Al-Zaidi, 2011), this part of 
the questionnaire focuses on the dependent variable (customer satisfaction), which consist of 
13 variables. 
The Likert Scale five-points was used for easy comprehension and balance, the value of 
answers is (1-5) the value of 1 strongly disagree and the value of 5 is strongly agree. 
In order to find accurate indicators on the relationships between the research variables and test 
hypotheses, the statistical program (SPSS Ver. 14) was used to perform the required statistical 
analyzes: 
1. Spearman correlation coefficient to determine the strength of correlation between the 

research variables. 
2. Regression analysis to determine the significance of independent variable effect in the 

dependent variable. 
The survey covered five companies agencies in Duhok province (Toyota, Hyundai, Range 
Rover, Kia, Skoda) represented by managers and their assistants to answer the first form of 
the questionnaire related to logistics service quality dimensions and the number of distributed 
questionnaires were 30, whereas, the second form of questionnaire related to customer 
satisfaction includes 30 questionnaires were distributed to the customers of mentioned 
companies. 
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5. Statistical Analysis 
 
In order to understand the responses of the study sample for each dimension of the research, 
the frequencies, percentages, mean and standard deviation (S.D.) were used. The logistics 
service quality dimensions were measured by two main dimensions (Functional dimension 
and Operational dimension). The functional dimension is measured by 10 variables (X1-X10) 
which shown in Table 1, whereas, the operational dimension represented by 15 variables 
(X11-X25) as shown in Table 2. The second form of questionnaire represented by customer 
satisfaction dimension is measured by 13 variables (X1-X13) as shown in Table 3. As well as, 
the correlation relationships between the research dimensions are examined in this part, also, 
the regressions analysis is illustrated to clarify the effect relationships between the research 
dimensions. 
 
5.1. Statistical description of logistics service quality dimensions 
The results in Table 1 indicate that the responses of the individuals interviewed on the 
variables of the functional dimension by means of their indicators (X1-X10) tend towards the 
agreement, with a total percentage of (87.6%) of those responses in the general arithmetic 
mean (4.3). This indicates that there is a high degree of agreement for the responses on the 
functional dimension, these values enhanced by the value of standard deviation which is less 
than 1. The highest contribution in the agreement percentage is variable X9 which states that 
(our company gives the necessary information to its customers). It obtained a percentage of 
agreement (96.6%) of the respondents' answers with a mean of 4.8 and a standard deviation of 
0.48. 
 
Table 1: Frequency, percentage, mean and standard deviation of Functional dimension 

Qs. (1)  (2) (3) (4) (5) 
Mean S.D 

F % F % F % F % F % 
X1 1 3.3 5 16.7 1 3.3 6 20 17 56.7 4.1 1.2 
X2 0 0 2 6.7 1 3.3 12 40 15 50 4.3 .84 
X3 0 0 0 0 3 10 10 33.3 17 56.7 4.4 .68 
X4 0 0 1 3.3 4 13.3 14 46.7 11 36.7 4.1 .79 
X5 0 0 0 0 0 0 15 50 15 50 4.5 .50 
X6 0 0 1 3.3 2 6.7 15 50 12 40 4.2 .74 
X7 0 0 2 2.5 2 2.5 14 17.3 12 14.8 4.1 .84 
X8 0 0 3 10 4 13.3 17 56.7 6 20 3.8 .86 
X9 0 0 0 0 1 3.3 4 13.3 25 83.3 4.8 .48 

X10 0 0 0 0 4 13.3 15 50.0 11 36.7 4.2 .67 
Average  0.3  4.6  7.3  40.6  47 4.3 .78
Source: Authors’ own based on SPSS results 
 
The results in Table 2 indicate that the responses of the individuals interviewed on the 
variables of the operational dimension by means of their indicators (X11-X25) tend towards 
the agreement, with a total percentage of (84.3%) of those responses in the general arithmetic 
mean (4.2) with standard deviation 0.72. This indicates that there is a high degree of 
agreement for the responses on the operational dimension, these values enhanced by the value 
of standard deviation which is less than 1. The highest contribution in the agreement 
percentage is variable X17 which states that (our company receives products that are not 
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damaged to its customers). It obtained a percentage of agreement (96.7%) of the respondents' 
answers with a mean of 4.7 and a standard deviation of 0.52. 
 
Table 2: Frequency, percentage, mean and standard deviation of operational dimension 

Qs. (1)  (2) (3) (4) (5) 
Mean S.D 

F % F % F % F % F % 
X11 0 0 2 6.7 6 20 14 46.7 8 26.7 3.9 .86 
X12 0 0 3 10 4 13.3 17 56.7 6 20 3.8 .86 
X13 0 0 1 3.3 3 10 16 53.3 10 33.3 4.1 .74 
X14 0 0 0 0 0 0 8 26.7 22 73.3 4.7 .45 
X15 0 0 0 0 0 0 11 36.7 19 63.3 4.6 .49 
X16 0 0 1 3.3 4 13.3 14 46.7 11 36.7 4.1 .79 
X17 0 0 0 0 1 3.3 6 20 23 76.7 4.7 .52 
X18 0 0 0 0 4 13.3 19 63.3 7 23.3 4.1 .60 
X19 0 0 2 6.7 3 10 10 30 15 50 4.7 .9 
X20 0 0 1 3.3 3 10 10 33.3 16 53.3 4.3 .80 
X21 0 0 0 0 1 3.3 15 50 14 46.7 4.4 .56 
X22 0 0 1 3.3 4 13.3 13 43.3 12 40 4.2 .80 
X23 0 0 2 6.7 6 20 15 50 7 23.3 3.9 .84 
X24 0 0 1 3.3 6 20 17 56.7 6 20 3.9 .74 
X25 0 0 3 10 9 30 12 40 6 20 3.7 .91 

Average  0  3.7  12  44  40.3 4.2 .72 
Source: Authors’ own based on SPSS results 
 
5.2. Statistical description of customer satisfaction  
The results in Table 3 which describe the customer satisfaction in the second form of 
questionnaire which distributed to the customers of surveyed companies and indicate that the 
responses of the individuals interviewed on the variables by means of their indicators (X1-
X13) tend towards the agreement, with a total percentage of (50.7%) of those responses in the 
general arithmetic mean (3.3) with standard deviation 0.94. This indicates that there is an 
acceptable degree of agreement for the responses on customer satisfaction. The highest 
contribution in the agreement percentage is variable X1 which states that (the company can 
provide its products and perform its services correctly from the beginning). It obtained a 
percentage of agreement (73.4%) of the respondents' answers with a mean of 3.7 and a 
standard deviation of 0.87. 
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Table 3: Frequency, percentage, mean and standard deviation of Customer Satisfaction 

Qs. (1) (2) (3) (4) (5) 
Mean S.D 

F % F % F % F % F % 
X1 0 0 4 13.3 4 13.3 17 56.7 5 16.7 3.7 .87 
X2 0 0 6 20 9 30 11 36.7 4 13.3 3.4 .97 
X3 2 6.7 6 20 8 26.7 10 33.3 4 13.3 3.2 .93 
X4 1 3.3 11 36.7 6 20 6 20 6 20 2.8 .91 
X5 1 3.3 5 16.7 6 20 12 40 6  20 3.2 .89 
X6 0 0 6 20 7 23.3 12 40 5  16.7 3.5 .97 
X7 2 6.7 3 10 11 36.7 12  40 2 6.7 3.3 .98 
X8 1 3.3 9 30 3 10 14 46.7 3 10 3.1 .96 
X9 1 3.3 6 20 9 30 11 36.7 3 10 3.3 .94 

X10 2 6.7 11 36.7 7 23.3 8 26.7 2 6.7 3 .98 
X11 5 16.7 9 30 4 13.3 8 26.7 4 13.3 3.2 .97 
X12 3 10 2 6.7 8 26.7 11 36.7 6 20 3.2 .98 
X13 0 0 5 16.7 9 30 12 40 4 13.3 3.4 .89 

Average  4.6  21.3     23.3  36.9  13.8 3.3 .94
Source: Authors’ own based on SPSS results. 
 
5.3. Correlation analysis of research dimensions 
The results of Table 4 indicate that there is a positive correlation between the logistic service 
quality dimensions and the customer satisfaction variables, which reached (0.311) at a 
significant level (0.05). The correlation between logistics service quality dimensions and the 
customer satisfaction was significant. The correlation coefficient was (0.131) at a significant 
level (0.05) between the functional dimension and the customer satisfaction. This means that 
the more attention is paid to the functional dimension variables, With a significant correlation 
with customer satisfaction, as well as for the operational dimension with a correlation 
coefficient of (0.368) at a significant level (0.05). 
 
Table 4: The correlation coefficient values between the logistic service quality dimension and 
customer satisfaction 

 Logistics service quality 
dimensions

Functional 
dimension

Operational 
dimension

Customer satisfaction 0.311** 0.131** 0.368**
Source: Authors’ own based on SPSS results. 

In this way, the first main hypothesis and its subsidiary assumptions are accepted, which 
states: There is a significant correlation between logistics service quality dimensions and 
customer satisfaction. 
 
5.4. Regression analysis 
The results of Table 8 shows the results of regression analysis indicate that there is a 
significant positive effect on the variables of the logistics service quality dimensions as 
explanatory variables in the customer satisfaction variable as response variables. This is 
indicated by the results of the analysis of the values of B (coefficients) and the calculated F 
(value) which is (15.17) at P (value) of 0.000, which is below the standard level of the study 
(0.05), supported by the value of R2 (0.51). This means that the combined logistics service 
quality contributes 51% of the variation in the customer satisfaction variable and the 
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remainder is due to uncontrollable random variables or is not included in the regression model 
originally. The value of (T) calculated at (11.82) and the significance level of (0.000), which 
is a significant value and less than the level of significance (0.01). 
 
Table 5: Effect analysis of logistics service quality dimensions in customer satisfaction 

 Beta B R2 T F 
Logistics service quality 0.227 0.145 0.51 11.82 15.17 

df= 45-1                                      N= 60                        P ≤0.05            
Source: Authors’ own based on SPSS results. 

The effect relationship between the functional dimension and operational dimension in 
customer satisfaction illustrated in Table 6. 
 
Table 6: The effect relationship between functional dimension and operational dimension in 
customer satisfaction 

 Beta B R2 T F 
Functional dimension 0.151 0.118 0.38 9.52 65.8 
Operational dimension 0.223 0.171 0.51 9.81 23.7 

df= 45-1                                      N= 60                        P ≤0.05            

Source: Authors’ own based on SPSS results. 
 
The results of the Table 6 above indicate a significant positive effect of the functional 
dimension variables in the customer satisfaction variable, which is indicated by the results of 
the analysis of the values of the coefficients of (B) and the calculated F value of (65.8) and the 
significance level of (0.000) (0.05) supported by the value of the R2 determination factor 
(0.38). This means that the functional dimension variable has contributed and explained 
(38%) of the variation in the customer satisfaction variable. The value of (T) was calculated at 
(9.52) and the significance level (0.000), which is significant value at a significant level 
(0.05). 
 
The operational dimension also has a significant positive effect in the customer satisfaction 
variable, which is indicated by the results of the analysis of the values of coefficients (B) in 
terms of the calculated value of F (23.7) and the significance level of (0.000). The value of the 
R2 determination factor is 0.51. This means that the operational dimension contributed and 
explained (51%) of the variation in the customer satisfaction variable. The value of (B) of 
(0.171) and the (T) test showed that the calculated value of (T) was (9.81) and the 
significance level of (0.000) which is significant value at a significant level (0.05). 
Based on the previous results, the second main hypothesis and its subsidiary hypotheses are 
accepted, which states: The logistics service quality dimensions have a significant impact on 
customer satisfaction. 
 
6. Conclusions and Recommendations 
 
The concept of logistics service quality has got the interests of authors, and its contribution to 
achieving benefits that are positive to customer satisfaction. 
Despite the variation in the logistics provided by the surveyed companies according to their 
respective policies, all of them showed an interest and keenness to adopt all the logistics 
service quality dimensions and with a clear vision towards customer satisfaction. 
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The customer satisfaction is still the subjects of concern to companies, especially those that 
are characterized by high competitiveness all seek to win and get satisfaction and recall all its 
capabilities and potential based on the premise that the customer always right. 
The results of the statistical analysis showed that there is a significant correlation between the 
dimensions of the logistics service quality and customer satisfaction in the investigated 
companies, and the relationship to the operational dimensions indicators is greater than the 
functional dimensions despite the nature of functional dimension variables which are mainly 
related to customers in terms of communication, dealing and empathy. The results of the 
statistical analysis showed that the quality of the logistics service has an impact on customers 
satisfaction in the surveyed companies. The effect of the operational dimensions is greater 
than the functional dimensions. 
 
The most important recommendations to be taken into account are 
1. Attention and benefit from logistics service quality dimensions with its functional and 

operational dimension, which showed the results of the impact on customer satisfaction. 
2. Utilization of the variables of the operational dimension, which showed the results of the 

research link and impact on the great satisfaction of the customer and identify the real 
reasons that made the functional dimension less relevant and influential. 

3. Attention to the customer according to the modern approach, which seeks to meet the 
requirements of customers not as the company understands, but as perceived and preferred 
by the customer, which may be relative to the difference in the direction and behavior of 
customers in general. 
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Summary: The purpose of the study is to determine which variables influence the consumers' 
purchasing intentions in favor of natural cosmetics. There are a number of variables in the 
study, such as consumer buying behavior for organic products, new natural cosmetics brands, 
and the promotion of health and environmental awareness. In terms of methodology, 
secondary research, literature research and primary research, questionnaire queries were used. 
I collected the data using an online questionnaire, which I filled out in April-May 2018 in 
Hungary. 197 people answered questions during this period. I analyzed the results using a 
binary logistic regression method.  
My main hypotheses are that the consumer's willingness to buy organic products and the 
purchasing behavior of consumers in relation to the new natural cosmetics brands influence 
consumers' purchasing intentions. Consumers 'health conscious and environmentally 
conscious behavior also influences consumers' intentions to obtain natural cosmetics.  
In terms of results, it has been shown that consumers are increasingly turning to the purchase 
of natural cosmetics as a result of the trend of health and environmental awareness, to live as 
healthy as possible, and to minimize the burden on their environment. The results can be 
useful for online retailers as well as for marketers and professionals to recognize and better 
understand the new trends in natural cosmetics production.  
These conscious trends are likely to continue in the future, and even more and more, with 
increasing impact on consumer decision-making. Research has a positive impact on both 
better quality of life and environmental and health consciousness, and encourages consumers 
and manufacturers to pay more attention to preference for natural ingredients and packaging 
materials. The study found that the number of green purchases has increased significantly in 
recent years, which will continue to increase in the future. 
In the future, I will continue to do this and expanded studies on conscious consumption in 
order to draw attention to the need to protect the health of our Earth and ourselves, to think for 
the next generation, and not to further pollute ourselves and our planet. Protecting our health 
and our environment is a common cause and responsibility of mankind.. 
 
Keywords: consumer buying intent and willingness, environmental awareness, health 
awareness, natural cosmetics, new natural cosmetics brands 
 
 
1. Introduction 
 
The aim of the study is to determine which variables influence the consumers' purchasing 
intentions in favor of natural cosmetics. There are several variables such as gender, consumer 
buying behavior with organic products, new natural cosmetics brands, and health and 
environmental awareness in order to understand the motives that can boost purchasing 
intentions towards natural cosmetics. The area of natural cosmetics is important to me 
because it is also part of my PhD research topic, and the topic is topical, as there is very few 
in the Hungarian literature about the specialty of the topic. 
In recent years, the cosmetics industry has dramatically diversified its and market orientation 
to the needs of its customers, as the increase in responses to customer trends has been directed 
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towards a healthier lifestyle and the need for natural cosmetics (Dimitrova et al., 2009, p. 
1156). The cosmetics industry is a very important industry, as the use management of 
personal care products and cosmetic products has always been an important part of consumer 
life. In 2013, the global cosmetics market grew by 3.8% compared to 2014. Global sales of 
natural and organic cosmetics reached $ 14 billion in 2015 (Beauty Industry Analysis, 2016). 
Regardless of whether this is a positive growth trend in the world, the natural cosmetics 
market is still not a highly researched area. According to Mintel (2013, p. 6), all beauty and 
personal care articles companies are introducing new products, such as January 2012 to 
October 2012, with 37% claiming to be on the market with botanical or herbal remedies. The 
most common reason consumers do not buy natural or organic body care products is that 
"there are so many products that are natural or organic that it is difficult to say which is the 
most natural". In addition, European standards for organic products have been defined in 
COSMOS (Cosmetics Organic and Natural Standard) published in 2013, but these standards 
depend on the cosmetic manufacturer or the country of origin. This confusion has led to 
increased mistrust in the "organic" and "natural" labels, probably resulting from the lack of 
industry-wide regulation, allowing a multitude of products to be ecological and natural and 
thus flood the market (Yu-Shan, Ching- Hsun, 2013, p. 489 in Matić, Puh, 2016, p. 54) 
 
2. Literature review / Research Background  
 
In the past, chemicals were used to manufacture and widely distribute cosmetics to replace 
natural ingredients. Nowadays, the development of a healthier and more environmentally 
conscious lifestyle enhances consumers' ideas and interest in natural products, including 
cosmetics. According to some studies, the most important motivating factors for consumers 
are natural aromas, good quality, hydration, skin protection, medical advice, long-term 
promotion, hypoallergenic, and animal testing. Natural cosmetics are usually bought by 
people who are environmentally conscious and care about their health, beauty and appearance 
(Dimitrova et al., 2009, p. 1158, Matić, Puh, 2016, p. 54) 
 “Promotion of green purchasing is one of the ways to minimize the environmental impact of 
products and achieve sustainability.” (Liobikiené, Bernatoniené, 2017, p. 109) The market for 
"green" products is widely expanding in many industries, such as food, fashion and cosmetics 
(Cervellon, Carey, 2011 in Matić, Puh, 2016, p. 54) “In many industrial processes, large 
quantities of volatile and flammable organic solvents are used in various reaction systems and 
separation steps define a major part of the environmental and economic performance of a 
process. Accordingly, a growing area of research in the development of green technologies is 
devoted to designing new, environmentally-friendly, and tunable solvents the use of which 
would meet both technological and economical demands.” (Bubalo et al., 2018, p. 52) “As 
green marketing becomes an essential tool for sustainable business strategy, companies are 
adopting green marketing practices to achieve better business performance.” (Papadas, 
Avlonitis, Carrigan, 2017, p. 236) 
Kim and Chung (2011) found that health consciousness had only a partial effect on 
purchasing intentions for products consisting of natural ingredients. (Matić, Puh, 2016, p. 55) 
“Cosmetic products and procedures can produce adverse effects on the ocular surface, ranging 
from mild discomfort to vision-threatening conditions. Complications of skin and eye 
products can be related to allergy or toxicity, often attributable to perfumes.” (Coroneo, 
Rosenberg, Cheung, 2006, p. 94) 
„The container, also known as primary package or inner package, could be defined as the 
packaging designed to come into direct contact with the cosmetic product.” (Berrada et al., 
2017, p. 230) Similarly, Michaelidou and Hassan (2008) found that health awareness is the 
least important motive for the intent to consume natural products. Because natural products 
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are seen as a way to promote a healthy lifestyle, there are many similarities between organic 
products and natural body care products. Kim and Chung (2011) found that consumer 
attitudes and past experience with organic products, such as organic food, will have a positive 
impact on organic and natural care products. It can be concluded that consumers who buy 
organic food also tend to buy organic and natural ingredients. (Matić, Puh, 2016, p. 55) For 
example, “Algae (macroalgae and microalgae) are aquatic photosynthetic organisms largely 
used due to the variety of bioactive compounds in their composition. Macroalgae have caught 
the attention of the food, cosmetic, pharmaceutical, and nutraceutical industries.” (Ariede, 
2017, p. 483) 
“Many sectors of industry, mainly food, cosmetics and pharmaceutics, have increased their 
interest in esters due to their flavor property. Flavor esters that possess an aromatic ring in 
their molecular structure are also known as aromatic esters. These esters are widely found in 
nature (fruits and plants) and the synthetic (i.e. via chemical) and natural routes (i.e. via direct 
extraction from nature or via biotechnology) are suitable for their biocatalysis.” (Almeida et 
al., 2017, p. 95) 
 
3. Methodology  
 
I collected the data in an online questionnaire in Hungary, filled by 197 consumers. The 
purchase pattern thus obtained was used for the sake of simplicity and to reduce the duration 
of data collection for analysis. The empirical query was made between 20 April and 14 May 
2018. The questionnaire consists of two parts. The first part of the 7 questions contained the 
findings on the Likert scale, where the respondents were given the opportunity to express their 
agreement (1 disagree at all, 5 - strongly agree) with the intention to buy natural cosmetics 
and the statement (eg "Natural cosmetics"). and dichotom (yes / no) answers. The second part 
of the questionnaire contains the demographic variables of the respondents (gender and age). 
(Own research) 
Previously set hypotheses to evaluate: 

H1 Women are more likely to buy natural cosmetics than men. 
H2 Consumers who prefer natural cosmetics are open to buying new natural cosmetics 

brands. 
H3 Health conscious consumers are more motivated to buy natural cosmetics than less 

health conscious consumers. 
H4 Environmentally conscious consumers are more motivated to buy natural cosmetics than 

less environmentally conscious consumers. 
H5 Consumers who buy organic food are more willing to buy natural cosmetics. 

H6 It is not equally important for different age groups to buy natural cosmetics. 
H7 Consumers who buy cosmetics are increasingly choosing non-chemical (natural) 

cosmetics, even though they are more expensive than chemical cosmetics. 
 
The method I used during the research is binary logistic regression. 
The target variable is to buy or not natural cosmetics. The explanatory variables are: buying 
fewer chemical cosmetics, even more effective than natural cosmetics, health conscious 
lifestyles, not buying organic foods, openness to buying new natural cosmetics brands, 
preference for natural ingredients and natural packaging in the purchase of cosmetics, 
environmentally conscious lifestyle, and essential also how gender affects the decision to buy 
or counter natural cosmetics. 
The question is, to what extent are the above explanatory variables explaining the openness of 
the consumer to the purchase of natural cosmetics, so that if you do not buy natural cosmetics, 
the reason may be that they are more confident in buying more effective cosmetics when 
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buying natural cosmetics. can health and environmentally conscious lifestyles, natural 
ingredients and packaging materials be given priority. If you do not buy cosmetics with 
natural ingredients and packaging, then it may be related to the negative attitude towards 
organic food. 
References categories are New brands, Less effective natural cosmetics, Natural packaging, 
Natural ingredients, Healthy way of life, No biofood’ buying: Strongly disagree, 
Environmentally conscious consumer behaviour: Disagree, Gender: Male. 
 
4. Results  
 
It is possible to predict with a probability of 69.6, ie ~ 70%, which category of respondents can be 
classified as "yes" or "no" for the purchase of Natural Cosmetics. The model is viable, as in 70 cases 
we will be right from 100, that is, viability is that if we say that you buy natural cosmetics, then in 
69.6% of cases we will be right. (Table 1) 
 
Table 1: Block 0. Beginning Block. Classification Table a,b,c 

 Observed Predicted 

 Natural cosmetics' buying 
Percentage 

Correct  No Yes 
Step 0 Natural cosmetics' buying No 0 59 ,0 

Yes 0 135 100,0 

Overall Percentage   69,6 

a. No terms in the model. 
b. Initial Log-likelihood Function: -2 Log Likelihood = 268,941 
c. The cut value is ,500 

Source: Based on own research in SPSS Statistics 25 
 
Block 1: Method. The study was carried out by the method of Forward Stepwise (Wald).  
The goodness of the model based on the Cox & Snell R square within the 0-1 interval at step 6 is ~ 
61%. The Nagelkerke R square is ~ 81%, which is good, ie the model's explanatory power is good in 
the first case and high in the second case. (Table 2) 
 
Table 2: Modell Summary  

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 
1 120,219a 0,535 0,714 
2 107,022a 0,566 0,755 
3 100,523a 0,580 0,774 
4 88,506a 0,605 0,807 
5 78,295a 0,626 0,834 
6 87,055a 0,608 0,811 

a. Estimation terminated at iteration number 20 because maximum iterations 
has been reached. Final solution cannot be found. 

Source: Based on own research in SPSS Statistics 25 
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Based on the significance level of level 6 (p> 0.05), H0 must be accepted. There is no significant 
difference between model data and experience data, the model is good. His goodness is based on the R 
squares. (Table 3) 

 
Table 3: Hosmer and Lemeshow Test 

Step Chi-square df Sig. 
1 4,545 3 0,208 
2 2,010 6 0,919 
3 5,653 8 0,686 
4 1,374 7 0,986 
5 2,092 7 0,955 
6 2,333 8 0,969 

Source: Based on own research in SPSS Statistics 25 
 
The “yes” responses to the Natural Cosmetics’ buying were ~ 92%, and the “no” responses were 
displayed with an accuracy of ~ 88%. (Classification Table: Step 6: Natural cosmetics’ buying: “no”: 
Percentage Correct: 88,1, Natural cosmetics’ buying: “yes”: Percentage Correct: 91,9) 
Variables in the Equation: 
The probability (odds) of occurrence of y = 1 in the reference group in the examined group: 
New natural cosmetic brands for New (3) OddsR> 1, ie natural cosmetic buyers ~ 26.7x more likely to 
buy new natural cosmetics products for those who do not agree at all (reference group) for new natural 
cosmetic products. This result is very significant (p <0.01). 
For Environmentally conscious lifestyle (Environmentally): Environmentally (1) OddsR <1, so ~ 
0.08x less likely to live in an environmentally conscious way for those who disagree with continuing 
an environmentally conscious lifestyle. This result is significant (p <0.05). In the case of 
Enviromentally (2), OddsR <1, i.e., ~ 0.03x, have a lower chance of being environmentally conscious 
towards those who disagree with environmental awareness (reference group). This result is very 
significant (p <0.01). 
For Gender: OddsR> 1, Gender (1) women have a 7.8x chance of buying natural cosmetics compared 
to men (reference group). This result is very significant (p <0.01). 
It is possible to predict with a probability of 69.6, ie ~ 70%, which category of respondents can be 
classified as "yes" or "no" for the purchase of Natural Cosmetics. The model is viable, as in 70 cases 
we will be right from 100, that is, viability is that if we say that you buy natural cosmetics, then in 
69.6% of cases we will be right.  (H1, H7 are true) 
The “yes” responses to the purchase of Natural Cosmetics were ~ 92%, and the “no” responses were 
displayed with an accuracy of ~ 88%. 
New natural cosmetic brands for New (3) OddsR> 1, ie natural cosmetics buyers ~ 26.7x more likely 
to buy new natural cosmetics products for those who do not agree at all (a reference category) with the 
purchase of new natural cosmetic products. This result is very significant (p <0.01). (H2 is true) 
For Environmentally conscious lifestyle (Environmentally): Environmentally (1) OddsR <1, so ~ 
0.08x less likely to live in an environmentally conscious way for those who disagree with continuing 
an environmentally conscious lifestyle. This result is significant (p <0.05). In the case of 
Enviromentally (2), OddsR <1, i.e. ~ 0.03x, have a lower chance of environmentally conscious people 
who do not agree (reference category) with environmental awareness. This result is very significant (p 
<0.01). (H4 is partly true.) For Gender: OddsR> 1, Gender (1), women are more likely to buy natural 
cosmetics than men (reference category) of ~ 7.8x. This result is very significant (p <0.01). (H1 is 
true.) H3, H5, H6 aren’t true. 
All in all H1 accepted, H2 accepted, H4 is partly true, H7 accepted, H3, H5, H6 not accepted. 
 



38 
 

5. Discussion  
 
The binary logistic regression analysis of my research did not support what literature suggests that 
consumers who buy organic food are open to buying natural and organic cosmetics. The association 
between health awareness and openness to natural cosmetics has not been confirmed either. 
Environmental awareness and openness to natural cosmetics and openness to new brands have been 
strengthened. 
 
6. Conclusion  
 
The production and use of natural products has increased in recent years as consumers are interested in 
the appearance of health, the environment, quality and beauty. Due to the growing environmental 
concerns, consumers prefer to buy natural cosmetic products, which can lead to an understanding of 
the behavior of natural cosmetic products and an increase in the purchasing behavior of natural 
cosmetic products. This has increased the number of studies aimed at understanding the motivation 
behind consumer purchasing behavior in relation to natural cosmetic products. In this context, this 
study examined the intentions of consumers regarding natural cosmetic products and the factors that 
influence their intention to buy natural cosmetic products. 
Respondents who tend to buy new brands of natural cosmetics are more likely to buy natural 
cosmetics than the reference category. These consumers are likely to be more open to innovation in 
natural cosmetics, so they are more likely to be interested in buying different brands of bio and natural 
products. Furthermore, it is more likely that consumers who are more prone to buying organic food are 
more likely to prefer natural cosmetic products. It can be concluded that these consumers are 
concerned about their consumption and prefer mineral and natural ingredients. 
There are consumers who are distrustful of natural cosmetics due to the lack of market regulation 
because the cosmetics market is still under-represented. Companies should provide clearer information 
about what natural ingredients contain products and what types of health benefits consumers can 
benefit from using organic body care and beauty products. 
However, the results can only be considered with some limitations. First, sample selection, ie the 
future research sample, should be extended to more people and more widely. In addition, it would be 
interesting to monitor the purchasing behavior of Hungarian consumers in relation to natural products 
in the longer run of the research. Future studies should give preference to a number of additional 
factors that can significantly explain the behavior of consumers in relation to natural products, such as 
price, quality and availability, as well as the different product categories not included in this study. In 
addition, future research into consumer behavior related to natural cosmetics is essential to gain a 
fuller picture of consumer attitudes and intentions regarding natural products, especially for beauty 
care and care products. 
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Summary: A methodology for the strategic alignment of Supply Chain Management (SCM) 
information systems (IS) has developed by this study. Different approaches of leading 
researchers were combined to get a holistic and detailed view of IS capabilities’ impact on 
strategic fit. Empirical evidence has found on its applicability by applying it to a traditional 
German steel company and a highly innovative Austrian steel company. The approach enables 
companies to identify ideal levels to strategic fit needed from SC integration antecedents and 
to predefine artefacts as sources for dynamic capabilities.  
Purpose: A best practice for the strategic alignment of SCM IS is missing. There are many 
ideas in the field, but, a concise methodology with evidence from practice is missing. 
Design/methodology/approach: A strategic fit measurement model was developed based on a 
systematic literature review and an exploratory case study at the author’s employer SAP. Two 
industrial case studies lead to empirical evidence of the model’s applicability in the steel 
industry using qualitative content analysis methods. 
Findings/practical implications: The study provides new possibilities for Theory of 
constraints (TOC) analyses across SC domains and contributes to new insights into the IT 
productivity paradox, where possibilities from IS investments remain unused. Key concepts of 
value-oriented SC design and SC modelling have been identified for decrease SC complexity 
and increase SC agility in volatile business environments and for optimising SC performance 
and objectives that are often contradicting at the same time.. 
 
Key words: dynamic capabilities, supply chain management, strategic alignment 
 
 
1. Introduction  
 
The motivation: Businesses’ demand to align SCM IS to their strategy increases globally 
based on ongoing changes in industry conditions and technological change driven by the 
digital transformation. SCM IS alignment creates opportunities for differentiated business 
value while companies need to focus on IT investments that are sources of competitive 
advantage. Procedures for Supply Chain Performance Management (SCPM) based on the 
Balanced-Score Card approach (Kaplan and Norton, 1992, 2001) are provided by best 
practice endeavours such as the 2009 SCORE model. However, a best practice for the 
strategic alignment of SCM IS on architectural levels, and dynamically is missing so far.  
 
The research objective: This study explored knowledge for the strategic alignment of SCM IS 
and developed a new model by combining key constructs of leading researchers in the fields 
to get a holistic view and a detailed view of strategic alignment. The model shall enable 
companies to identify cases of misfit and the set of SCM IS capabilities needed on multi-
levels for strategic fit and superior SC performance. There is an observation that massive IS 
investments in advanced economies were not adequately resulted in business performance 
since the 1990s (Zukis, 2008, p. 5). Brynjolfsson calls this phenomenon as the IT Productivity 
Paradox, which refers to unused potentials from IT investments (Bashiri et al., 2010, p. 2; 
Brynjolfsson, 1993, pp. 67-75). This study explored the causes and reasons of the 
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phenomenon in the sample industry and developed the model useful for preventing 
organisations from such miss-investments. Hence, the following research question and 
objective have been implemented: 

RQ: How, and to what extent does a capability-based model support the degree of 
strategic alignment of SCM information systems?  
RO: Explore, how, and to what extent does a capability-based model support the degree 
strategic alignment of SCM information systems.  

 
2. Literature review / Research Background 
 
To compete in today's dynamic markets, firms must adapt their competitive strategies 
frequently and need to align their business models with those new rules (Johnson et al., 2009, 
p. 3; McLaren et al., 2011, p. 909). Previous approaches for measuring strategic fit or misfit 
between IS capabilities and competitive strategy, adopted by, for instance McLaren et al. 
(2011), Chan et al. (1997), Avison et al. (2004), and Sabherwal and Chan (2001), do not 
provide measurements on a detailed level. Hence, to obtain a holistic and a detailed view of IS 
capabilities’ impact on strategic fit and business performance, approaches of the following 
leading researchers have been combined into a new model: a profile-deviation approach (used 
by McLaren et al. 's 2011, pp. 918-919; Sabherwal and Chan, 2001, p. 13; Doty et al., 1993, p. 
1198) with a cross-domain measurement approach (used by Avison et al., 2004 p. 230; 
Henderson and Venkatraman, 1996) to enable assessing second-order effects of IS capabilities 
across SCM domains, which are called spill-over effects by Tallon (2012). The 
configurational theory has been adopted to the extent as capabilities can be assessed onto their 
fit to each other, which relates to Mintzberg’s postulation “for being maximally effective, 
organisations must design configurations, those are internally consistent and fit in multiple 
contextual dimensions” (Doty et al., 1993, p. 1198; Mintzberg, 1978, pp. 941-943). 
Donaldson stated in referring to the contingency theory, “there is no universally superior 
strategy or way to manage in a given environment; instead, the context and structure must fit 
together if an organisation is to perform well” (ibid., 2006, pp. 20-22, Pennings, 1975, pp. 
394-395, Cole, 2006). The contingency theory postulates that alignment between patterns of 
strategic, contextual, and structural factors leads to superior company performance and can 
prevent misalignment (Oh and Pinsonneault, 2007, p. 241; Doty et al. 1993, p. 1196). 
Adopting this perspective to SC integration leads to the need of fitness of the dimensions of 
organisational relationships, information sharing, coordination and resource sharing (Van 
Donk & van der Vaart, 2005a, pp. 99-107; Childerhouse and Towill, 2011, p. 7443). Van 
Donk and van der Vaart (2005a, p. 100) point out that the increasing integration efforts in 
volatile demand situations will limit the adverse effects on SC performance. 
 
Measuring strategic fit using a profile deviation approach: The impact of groups of variables 
on a dependent variable, such as organisational performance, can be investigated effectively 
by using a profile deviation approach (McLaren et al., 2011, pp. 910-914; Sabherwal and 
Chan, 2001, pp. 15-17; Doty et al., 1993, p. 1196). Moreover, the use of a cross-domain 
approach according to Avison et al. (2004, p. 230) in the strategic measurement model 
enables to reflect priorities of SC areas and their dependencies about both strategic and 
functional integration. The Euclidean distance method was used for calculating the strategic 
fit ratio between rated levels of each IS capability provided by the SCM IS and the high-order 
SC capabilities needed to support fit. A four-point scale with numeric values of 0 for 'not 
relevant', 1 for 'low', 2 for 'medium', 3 for 'high', and 4 for 'very-high' has shown as useful for 
expressing the implemented levels and ideally levels. Calculated ratios between 0 and 1 
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indicate a high level of fitness of the measured capability combinations and levels between 1 
and 3 indicate the extent of a misfit. 
 
McLaren et al. (2011, p. 914) use the generic capabilities operational efficiency, operational 
flexibility, planning, internal analysis, and external analysis to measure the support of SCM 
IS to the strategic fit. These capabilities are positioned at a high-level of aggregation in the 
hierarchy per Grant (1996, pp. 377-379), which indicates that assessments, limited to this set 
of capabilities will provide firms with insufficient information to develop actionable plans. 
Wu et al. proposed the high-order capabilities information exchange, coordination, activity 
integration and resource collaboration for cross-functional and inter-organisational activities 
within the domains of SCM (ibid., 2006, pp. 493-495). Hence, these high-order capabilities 
and further such as responsiveness and agility were uses as antecedents of SC integration as 
they allow measurements of operational SC capabilities across organisations (Simatupang et 
al., 2002, pp. 291-306; Wu et al., 2006, p. 494-495). 
 
Dynamic capabilities: The theory of dynamic capability (DC) is described as a firm’s ability 
to integrate and reconfigure internal and external competencies to address rapid change in 
business environments (Teece et al., 1997, pp. 515-516). DCs are potentials for innovative 
capacity that enable firms to align strategy highly effective by reconfiguring their operational 
capabilities in fast-changing business conditions, to achieve sustainable competitive 
advantage (Teece et al., 1997, p. 511). Hence, this study explores how DC for SCM can be 
managed effectively. 
 
Competitive strategy types and levels of support to fit: According to Miles and Snow, each of 
the archetypes Defender, Prospectors, Analysers, and Reactor shows an internally consistent 
pattern of competitive strategy, wherefore Conant et al. (1990) developed an 11-dimensional 
measure that can help to determine a company’s strategy type, according to these archetypes. 
(Miles and Snow, 1978; Conant et al., 1990, pp. 367-370; McLaren et al., 2011, p. 916). 
McLaren et al. (2004, pp. 52-58) found out that Miles' and Snow's archetypes show patterns 
of ideal levels of support for IS capabilities for SCM needed for strategic fit. They identified 
that businesses categorised by these archetypes show a higher performance when IS 
capabilities fit the theoretical ideal, which was critically reviewed by the present study. 
 
3. Methodology 
 
As the nature of this research is to develop a new methodology and proof it in specific 
business contexts, a qualitative research methodology has been select that allows combining 
quantitative and qualitative methods and is open to considering facts that are not expected at 
starting the research. Hence, the methodology suits well for developing a new theory by 
linking data and theory iteratively (Eisenhardt; 1989, pp. 533; Bryman and Bell, 2007, pp. 
424-516; Silva and Hirschheim, 2007, pp. 333-334; Kaplan and Duchon, 1988, pp. 574-583; 
Yin, 2009, pp. 130-134). Theory triangulation, as described by Yin (2009, p. 116) has been 
added by investigating different complementing and revival concepts and synthesising useful 
concepts of key researchers in strategic alignment (Yin, 2009, pp. 130-134). Van der Vaart 
(2005b, pp. 32-33) suggests the use of a multi-case study for research in SC integrative 
practice to bridge the gap between single case studies and surveys. Hence, three case studies 
were used for developing the final research theory. 
 
Exploratory field study at SAP: A case study was conducted at the author's employer SAP SE 
as it is a leading vendor for SCM solutions and takes care of the steel sectors' challenges and 
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needs. The approach provides more rich information rather than using a single sample of a 
pilot case study that is typically used (Yin, 2004, p. 92). Session sequences with 12 experts 
using semi-structured interviews enabled to identify IS capabilities to point out the industry-
specific vital SC differentiators. Leading experts who developed SCM solutions were 
involved, and, therefore, were able to assess the research theory on its adaptability to other 
industries. More than 20 additional experts have consulted for discussing topics identified 
during the case study. The author transcribed five reports (each between 12.500 and 18.000 
words in length) that were signed by the experts, which have served as raw data for the 
findings. 
 
The industrial case studies and the rationale for the sample selection: In referring to 
Kuolikoff-Souviron and Harrison (2005, pp. 270-271), the present study goes for polar types 
in sampling a highly innovative Austrian steel company (A), that offers high-end products to 
the automotive industry, and the traditional German steel company (B) with a stable product 
portfolio for the packaging industry. Hence, the polar type rationale is seen in the products 
and the resulting different characteristics in their SCM processes. The case studies have been 
conducted using semi-structured interviews and strategic fit measurements.  
 
Qualitative data analysis using content analysis: For testing the model by validating 
measurements against the qualitative data collected, the directed content analysis, according 
to Mayring (2014, 2015) has used. The recorded interview data was transcribed carefully and 
fitted into predefined categories (capabilities) framed by the measurement model to 
triangulate these against the quantitative calculated levels of strategic fit. The rationale for the 
directed content analysis due to Hsieh et al. (2005, pp. 1281-1283) is based on the complexity 
of SCM data and deviating interpretations of SCM terms in different organisations. Both 
categorising approaches, according to Mayring (2014, 2015), have been adopted. The 
inductive category formation has used for identifying new categories for developing in-depth 
findings, and the deductive category application was used to prove the measurement model' 
construct validity by triangulating the qualitative data with the measures. 
 
4. Results and discussion 
 
For both companies, the implemented and ideal levels of SCM IS capabilities to support 
strategic fit of their SC business models were identified, and the misfits from SC integration 
antecedent capabilities calculated. A holistic picture of SCM IS strategic fit from IS 
capabilities’ effect on process levels and second-order effects within and across SC domains 
has been yielded. The assessment results provide the companies with a solid basis for defining 
focused action plans. Crucial differences in the companies' strategic positioning and the 
detailed impact on the differentiation of there SCM IS capabilities were made visible. For 
instance, spill-over effects from SC planning to SC operations processes were identified as 
key performance enabler of company A's strategy adoption, while spill-over effects from 
relationship management to SC operations are vital enablers for company B's strategic 
strengths. This finding rebuts the assumption of McLaren et al. (2011) that companies 
showing Defender strategy characteristics need a higher level of support from planning 
capabilities as companies related to an Innovator strategy type. 
 
Market-oriented versus sales-driven businesses categorisation was identified as main 
differentiators regarding who is driving the SC processes and how the SC dynamics is 
characterised. According to the interviewed experts, sales-driven businesses can adapt their 
SC model fast to new requirements from the market. In such businesses, the sales unite can 
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determine the portfolio and the forecast, whereas the production units have to follow and 
fulfil. Marketing-oriented business needs a taller horizon to plan and achieve their business as 
they cannot adapt their SC models in the short-term. They need sophisticated planning 
capabilities to be able to make the best of each business situation that will come with the 
available resources by considering contradicting objectives of the stakeholders. These are 
such as high plant utilisation wished by plant managers, but also prioritised order fulfilment 
for strategic customers wished by sales managers, and the overall-profitability wished by 
senior management. Hence, the present study combines Miles and Snow archetypes with the 
marketing-oriented and sales-driven view for categorising companies and their segments 
regarding their needs in SC dynamics and SC modelling. The x-axis in Figure 1 shows 
increasing SC dynamics based on adoption activities such as scaling out business models, 
while the y-axis shows increasing SC complexity from innovations and differentiation. 
 
The following leading causes of the IT Productivity paradox were identified: (1) insufficient 
alignment of SC objectives in multiple tiers SC networks; (2) insufficient SC modelling use 
for dealing with supply chain complexity; (3) weak integration and end-to-end visibility 
caused by heterogeneous IS; (4) lack of project governance as a reason for SCM IS misfit. 
Companies can drive value through IT spending by managing in favour of innovation and 
against complexity.  
 

 
Figure 1: Alignment driven by innovations versus by adoption  

(an author's view) 

Vital capabilities for mastering SC dynamics: The following key capabilities have identified 
for orchestrating the SCM IS capabilities of steel companies to reach SC performance in a 
volatile business continuously: (1) SC planning and optimisation capabilities, (2) SC 
simulation and visualisation capabilities and (3) SC design and SC modelling capabilities. 
Constraints and sensitivity to business conditions make SCM in steel companies a highly 
sophisticated task. Hence, simulation capabilities have been rated to be a high priority for 
dealing with SCM complexity. Moreover, participants have rated simulation capabilities as 
very useful for managing SC dynamics by preparing plans for different situations in advance. 
SC modelling and SC simulation capabilities have identified for managing both low-end 
products and high-end simultaneously and dynamically. Hence, the experts see the approach 
of creating capability patterns as architectural artefacts as very useful for fast re-modelling of 
supply chains, responsive to changing business conditions. 
 
SC differentiation using customer and product segmentation: The modelling of capability-
patterns as yielded from the strategic fit analysis was estimated as very useful for expressing 
needed levels for SC differentiation that can be used for IS configuration per companies’ 
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product segments. Hence, segmentation can be enhanced by dimensions and characteristics 
useful for describing SC strategy and SC differentiation. By this approach, the model 
combines information that reaches to coherence, if interpreted together, between portfolio 
strategy, marketing strategy and SC strategy and differentiating criteria. The SC strategy can 
be presented for each segment by architectural artefacts that describe patterns with 
requirements and characteristics needed for SC differentiation. 
 
The impact of SC dynamics on SC complexity and SC performance: The complexity implied 
in SCM IS has been often the primary concern of companies against the implementation of 
these solutions. When systems settings were made in one place in the SCM IS to align 
processes, side effects on other places within SCM processes are often not predictable. 
Moreover, SCM processes are often highly automated and balanced against the known 
business situation but fail in cases when things change. Therefore, configurations of SCM IS 
are often not robust against a massive change in business conditions, and resources are often 
not balanced against the business requirements as SCM IS systems fail to get consistent 
planning results. Hence, the experts estimated SC design and modelling as significant 
practices for dealing with the SC dynamic and SC complexity that steel companies are facing. 
Mainly, balance long-term business objectives against short-term order fulfilment in a way to 
maximise profit and utilise resources effectively but to avoid extensive stock-inventory 
presents a key challenge.  
 
DC from architectural artefacts for moderating fit of SCM IS: The study’s approach has been 
estimated as very useful to determine new levels required for SC capabilities and IS 
capabilities when the company’s business strategy needs to be adjusted to new market 
conditions. Hence, pre-developing capability pattern as architectural artefacts the act as 
absorptive capacity and can be exploited in business performance by an IS Governance cycle 
for fast alignment of SCM IS capabilities to changing environmental conditions. Business 
Model (BM)  stress tests according to Haaker et al. (2017) provide a systematic analysis of 
BM components’ robustness in different future situations and environments and enables to 
identify potentials for dynamic capabilities of SCM IS. An Enterprise Architecture 
Management (EAM) cycle supports the artefact development and the IS implementation for 
exploiting business performance from the materialised DC balancing the dimensions domain, 
organisational, context, timely and situational at the same time. The degree of integration 
between exploring and exploiting through the business units relates to the extent of the 
dynamics the organisation face. Benefits of artefacts in faster reaching ROI from 
implementations should be proved using the discounted cash flow (DCF) to balance the 
expected business value against the Total Cost of Ownership (TCO). 
 
5. Conclusion 
 
The study closes the gaps of missing best practice for assessing the strategic fit of SCM IS 
and missing methodology for orchestrating DC for SCM IS  on multi-levels related. In 
referring to Minsberg’s P’s for plan and pattern, the methodology has developed for 
identifying and aligning patterns of a company’s SCM IS capabilities in detail to match 
context-specific needs. The combination of a profile deviation approach with a domain 
approach used by Avison et al. (2004) enables to manage strategic alignment considering the 
dimensions domains, organisational and contextual, and its application in an EAM cycle to 
manage ambidexterity of DC development. The approach enables organisations to predefine 
architectural artefacts, which express context-specific configurations to fit the prevailing 
business strategies in varying environments. These artefacts will lead to increased SC agility 
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and SC responsiveness and SC performance through faster IS adoption in fast-changing 
business environments (Liu et al., 2013, p. 1460). 
 
The integrated domain concept enables to identify second-order effects of IS capabilities 
along the supply chain caused by spill-over effects (Tallon, 2012). This approach helps to 
identify unused potentials from IT investments that Brynjolfsson called the IT Productivity 
Paradox and to identify bottlenecks across domains that refer to Goldratt’s Theory-of-
Constraints (TOC). The model enables TOC analysis at the architectural level before IS 
investments are allocated, and shows cross-domain effects that are not visible before. 
Moreover, it supports the simplification of SCM IS architectures to prevent from 
implementing too much complexity. Finally, the approach has assessed as particularly useful 
for supporting scale-out scenarios and due diligence assessments of M&A activities by 
enabling to identify the potentials and synergies of the companies’ SC models as a more 
reliable basis as the approach using only financial key figures. The findings on SCM priorities 
are in line with the process industry’s SC problems identified by Shaw (2005) such as in 
network design, simulation, and planning (Liu, 2011, p. 21; Shaw, 2005). The present study 
contributes with a robust concept to managing the antecedent capabilities for these priorities 
consistently to safeguard  SC performance. 
 
The study shows a high variability of levels needed to fit by generic/high-order SC 
capabilities and detailed IS capabilities for companies that show the same strategy type 
according to Miles and Snow. Hybrid strategy types have identified for both sample 
organisations. This finding provides evidence that a higher level of detail in IS capabilities 
and their levels of support to fit is needed sooner then it was used in previous research for 
considering strategic orientations and the resulting requirements for SC differentiation 
appropriately. Moreover, support to fit by second-order effects across the supply chain has 
been identified as essential. Finally, SC domains’ IS capabilities need to be assessed 
individually and for each SC domain for their levels as context-specific support need to be 
prioritised in today’s business dynamics for providing the right levels of responsiveness, 
agility and resource-collaboration. We found out that the combination of strategy types 
according to Miles and Snow with the categories of marketing-oriented business and sales-
driven business helps to differentiate companies’ SC models in regard of their dynamics and 
whether complexity or adoptions drive it. This finding helps to categorise SC models in their 
design requirements for complexity in differentiation and the required degree of dynamics for 
adoptions. Moreover, it enables to cluster SC strategies and expressing the related SC 
differentiation by capability pattern per segment. Finally, the increased transparency lead to 
harmonised SCM IS, which helps in fast scaling out IS capabilities to new business models. 
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Summary: The number of competitiveness studies has multiplied in our century and has 
become a popular area for researchers. In addition to research of the countries and regional 
competitiveness, in the increasingly globalized world of the 21st century, enterprise-based 
competitiveness became the main focus of researches. Most of the studies deal with enterprise 
competitiveness indicators, which measure the performance of transnational companies on an 
international level. The economic growth of Hungary is determined by the small and medium-
sized enterprise (SME) sector in more than 99%, so many publications focus on measuring 
and examining the competitiveness of Hungarian micro, small and medium-sized enterprises. 
Purpose: The purpose of this publication is to analyze corporate competitiveness, especially 
at the level of a very narrow, intensive, specialized, scientific market of the small companies, 
namely the laboratory equipments distributors representing well-known international 
laboratory devices manufacturers on the local market. As the segment is considered to be a 
niche market, thus it has not been studied either economically or competitively, therefore no 
scientific publication is available prior to the surveyed market which makes it difficult to 
support or collide with distinct opinions from different perspective the published and the 
discovered data.  
Design/Methodology/Approach: In the study, the authors carried out deep interviews and 
questionnaire survey with the top managers of the relevant companies. After data collection, 
attempt was made for the first time, to provide a comprehensive picture of the market position 
of laboratory instrument distributor companies regarding competitiveness.  
Findings: During the development of creating a corporate competiveness index of laboratory 
distributors, the authors implemented a combination of integrated models used for small and 
medium-sized enterprises’ competitiveness, published in Hungarian scientific publications.  
Research limitations: In this work only the most important aspects based on the competitive 
activities and related factors were examined for sustainable economic development. Naturally, 
the conceptual scope and extent of this study do not permit all the possible issues to be 
examined from every aspects, thus it will be endeavored to point out merely the most relevant 
considerations. Extended data collection and further examination is suggested for more 
comprehensive results. 
Practical implication: Evaluating the research results, professional proposals were formed in 
the aim of increasing the competitiveness of the laboratory segment.  
 
Keywords: laboratory SME instrument market, measurement of competitiveness, sources of 
the competitive advantages 
 
 
1. Introduction 
 
The purpose of this study is to present in a brief analysis of the most important aspects based 
on which the efficiency of the competitiveness of Small- and Medium Enterprises’ (SME) can 
be examined. The definition of competition and competitiveness has been under discussion by 
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a growing number of foreign and domestic scientific publications in the recent decades, but no 
consensus has been reached in this field so far. The intensity of competition has intensified in 
the economic life with the spread of globalization (Sápiné Dudák, 2016). 
 
2. Literature review / Research Background  
 
The theoretical definition of competitiveness is hardly mentioned in foreign textbooks of the 
seventies and eighties (Török, 1996). Sieradzka (2015) defines competitiveness of enterprises 
is a multi-dimensional ability to cope with the external market conditions and relative notion 
without a universally approved definition. It is mostly commonly understood as the ability for 
rivalry against other market players. Competitiveness has a relative character and can be used 
to describe the interaction of enterprises in the sector. Jankowska (2010) states cooperation 
and competition as organizational relationship or interaction between two and more 
organizations have been traditionally perceived as opposites. According to Palánkai (2001), 
“Competitiveness is a complex indicator and … interpretation and quantification is extremely 
problematic”, while Horváth (2003) expressly restricts competitiveness to the level of 
companies and considers it a common concept that “firstly means the ability to gain and 
increase market position, the ability to retain and improve position in market competition, and 
the business success.”  
The most complete definition of today is the one that was refined over years by the 
Competitiveness Research Center and that is taking into consideration more aspects: “In our 
perception, competitiveness is the ability of a company by adhering to the standards of social 
responsibility, to offer consumers products and services that they are willing to pay for in a 
more profitable way than the products of their competitors. The precondition of this 
competitiveness is that the company should be able to perceive and adopt to changes in the 
environment and within the company by fulfilling market competition criteria that are more 
favorable than those of its competitors”. (Czakó–Chikán, 2007)  
 
2.1. Integrated model and measurement of company competitiveness 
Several methods can be found in scientific publication for the measurement of companies 
competitiveness. 
Szerb (2010) created a method for measuring SME competitiveness by grouping the main 
factors of competitiveness into seven pillars (Supply-, Demand factor, Innovation, Physical 
resources, Cooperation, Human resources, Administrative routine), and calculating the 
connection of the competitiveness variables with correlation coefficients. 

 
3. Methodology  
 
The conceptual model described in Szerb's (2010) study was implemented with some 
modification to determine the competitiveness index model (Figure 1) of laboratory 
instrumentation distributors’ companies. Taking into account the market characteristics, the 
pillars that we have used and identified as the most relevant are the ones that give the basis of 
our determination for the competitive index: cooperation, human resources, innovation, 
demand and supply factors. In the conceptional model, the combined effect of different 
factors determines the competitiveness of a given company. The domestic SME laboratory 
instrumentation distributors’ market is a narrow, closed segment with only 60-70 distributors 
that are relevant with high-quality, many years of laboratory instrument sales experience in 
the for and non-profit spheres as well. They are the representatives of one or more well-
known international laboratory instrument manufacturers, perform service activities (sales, 
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service, maintenance, professional consulting), as customer value, so they compete with each 
other in the local market in most of the cases.  
Data Collection 
We conducted our primary research in the form of a questionnaire survey for two months 
during autumn of 2018, in October and November with the involvement of 40 Hungarian 
distributor companies. In the course of the data survey we examined the factors of 
competitiveness, divided into five main subgroups, within which we worked different 
numbers of variables. The questionnaire contained a total of 38 questions, 9 of which 
identified sources of competitive advantage. There were 6 general questions about the 
company's past and present activities to have the basic data, and 23 more questions for 
competitiveness variables were included in the research. In this implemented conceptional 
model to the scientific laboratory market includes five pillars (supply, demand, innovation, 
human resources, cooperation), all five pillars share the same weight with the more 
competitive market segment, which provide the backbone of Research and Development. 
 

 
Figure 1: Competitiveness model of the laboratory instrument distributor companies 

Source: own editing based on the conceptional model of Szerb, 2010 
 
Due to the shortness of time, we sent out an on-line questionnaire to 40 companies. The filling 
was done anonymously. The response rate was 40%, the answers received were only from 16 
companies, so the sample number element was 16 (N = 16). The results of the study and its 
professional evaluation were performed in SPSS statistical analysis software and in Excel by 
defining competitiveness scores and analyzing the correlation coefficients between different 
variables. 
When analyzing the effects of competitiveness factors, the data and information obtained in 
the questionnaire were divided into five groups of factors that together determine the 
competitiveness of the companies. The values of the grouped variables were given on a 5-
point Likert scale by the responders. The values of the variables within the pillar were then 
normalized between 0 and 1, so that each pillar could reach a maximum of 1 point. The 
highest score that could be obtained by a company was 5. 
To assess the sources of competitive advantage, we asked managers of companies to fill out 
an on-line questionnaire. The answers had to be given on a 3-point Likert scale to the factors 
that were relevant to them, such as: highly relevant (3); relevant (2); not relevant (1). 
During the evaluation, the correlations between the pillars and sources of competitive 
advantage were analyzed by correlation calculations. 
 
4. Results and Discussion  
 
The distribution of the competitiveness scores of the 16 companies participating in the study 
is shown in Figure 2. The dispersion is considered to be normal with an average value of 3.73 
points, which is considered to be good compared to the maximum 5 points, as it represents 
more than 75% of the available points. The median is 3.7, which hardly deviates from the 
average. The weakest company achieved 3.2 points, the best got 4.4. The highest points 
earned by companies are 88% of potentially available points, while the lowest ones are 64%. 
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Only a quarter of the companies surveyed achieved worse result than the average achieved by 
the companies, but these results are only a few tenths of the average. 75% of the sample 
companies earned above average. For all companies in the sample, the performance of 62.5% 
exceeded the average value by 25%. 
These very good competitiveness scores are reflecting the current market situation and are 
aligned with the high requirements of the scientific segment. Laboratory instrument vendors 
with decades of experience must meet scientific standards to maintain their exclusive position. 
The manufacturer's background support sets a predetermined performance system for their 
distributors from the beginning. Failure to comply with the regulations will result in loss of 
position. 
 

 

Figure 2: Dispersion of competitiveness points 
Source: own editing 

 
During the research, some of the on-line questionnaires (9 questions) focused on the sources 
of competitive advantage based on the opinion of the managers. The questions have focused 
on the characteristics of companies that can make it unique, distinguish it from its 
competitors. The responses of the managers are shown in Table 1. It is clear from the table 
that the distributors of the laboratory instrument market for the SME sector generally consider 
quick and flexible responses to customer demands as well as customer value creation as the 
biggest competitive advantage. Similarly, an effective ERP system, customer visit and 
workshop were considered as important. The latter two are of outstanding importance in the 
laboratory market. Access to the clients is mostly through personal contact, especially with 
high-cost special analytical instruments. Internet sales arise only for consumables. 
Competitive factors considered essential by managers are generally difficult to quantify 
financially, and the costs associated with them are difficult to identify, they are so-called 
"softer" factors. The table also shows that traditional marketing tools work less efficiently in 
this market, which is well reflected by the low 31.25% value given to marketing 
communications as a source of competitive advantage. 
 

Table 1: Sources of competitiveness according to the opinion of managers 

 
Source: own editing 

Competitiveness score 
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Below we examined the relationship between competitiveness pillars, competitiveness scores 
and sources of competitive advantage. Table 2 shows the results of the correlation calculation. 
Among the factors, the correlation relation can be considered significant, although it is mostly 
weak, in some cases moderate. 
 
In the analysis, the highest correlation was found between sources of competitive advantage 
and competitiveness scores. There is usually a strong correlation for similar categories, 
although we did not always get the high value as expected. Customer visit can be linked to 
cooperation and human resources, just as the free trial of the demonstration lab tools with 
competitiveness, cooperation, innovation and demand factors. In contrast, in the case of 
flexible response and customer value creation, it is only partially justified by the high 
correlation expected for similar categories. This may mean that the factors included in the 
definition of competitiveness are not able to fully determine the market competitiveness of the 
Hungarian laboratory instrument distributors, and on the other hand, the opinion given by the 
managers about the sources of competitive advantages is not always adequate. 
 
Finally, it can be stated that correlation coefficients are relatively higher for Human 
Resources and Innovation compared to other factor groups, which shows that the knowledge 
capital accumulated by highly qualified professionals and technological innovation are the 
two key factors driving the scientific market. 
 
Table 2: 5 factor groups of correlation coefficients amongst the competitiveness scores and the 
sources of competitiveness  

 
Source: own editing 
 
5. Conclusion  
 
Knowledge and identification of sources of competitiveness are keys to achieve market 
success for a business. In our research, we analyzed the market competitiveness of the 
Hungarian companies selling laboratory equipment with representative sampling. The first 
survey and statistical analysis clearly showed that, according to the managers of the 
interviewed companies, which are the generally accepted competitive advantage resources 
that are also important in the lab tool market. When evaluating the variables containing the 
factor groups, it can be stated that there are not enough professional associations in the 
domestic market and integration of strong vertical cooperation is missing, which would 
increase the market efficiency and would make the competitiveness more efficient. Human 
resources have high competencies, but in many companies, organizational culture and 
common organizational goals have a weakening effect on market actions. Thanks to 
international manufacturers, innovation is at a high level, but the availability of specialized 
laboratory instruments for niche market is still limited in Hungary. Risk management is also 
low. The complex corporate control system is missing for many companies, which 
significantly reduces the efficiency in operation. In the second half of the research, we have 
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developed a corporate competitive index that is capable of analyzing the competitiveness of a 
particular market and helping development. The results show that in many cases, companies 
that were founded in the early '90s achieved a lower level of competitiveness. This is mainly 
due to the fact that companies are still unable to change their corporate control methods used 
since the change of regime.  
 
Overall, based on the measurement data, it can be stated that the examined companies, 
compared to other market segments, produced very good results, which can be explained by 
the takeover of the corporate system from the represented international distributor companies, 
and that from the point of view of benchmarking the most important, relevant laboratory 
instrumentation companies in the market were examined. Further research is recommended 
for deeper investigation of the scientific market in the future. 
 
 
References 
 
1. Czakó E., Chikán A. (2007), Gazdasági versenyképességünk vállalati nézőpontból, 2004–2006. 

Vezetéstudomány, 38. évf. 5. sz. pp. 2–8.  
2. Jankowska, B. (2010), Coopetition and Internationalization of a Company – the Case of Firms in 

the Wielkopolska Voivodeship, Journal of International Studies, Vol. 3, No 1, pp. 94-102. 
3. Plánkai, T. (2001), Az európai integráció gazdaságtana, Budapest 
4. Rideg (2016), A versenyképesség, a vállalati kompetenciák és a pénzügyi teljesítmény 

összefüggéseinek elemzése a magyar KKV szektorban, PhD disszertáció 
https://www.researchgate.net/publication/321670917 

5. Sápiné Dudák I. (2016), Vállalati versenyképességi tényezők az üzleti tevékenységben, E-Conom, 
DOI: 10.17836/EC2016.2.077 

6. Sieradzka K., Luft R. (2015), Theoretical aspects of enterprise competitiveness. Central European 
Review of Economics & Finance, Vol. 10., No. 4. pp. 133-141. 

7. Szerb, L. (2010), A magyar mikro-, kis és középvállalatok versenyképességének mérése és 
vizsgálata, Research Gate, http://www.researchgate.net/publication/259503573 



54 
 

 ANALYSIS OF THE SPECIAL FEATURES OF CAPITAL STRUCTURE OF SMEs 
IN HEVES COUNTY 

 
Zsolt DUPCSÁK1, Aranka BARANYI2, Anna DUNAY3, László PATAKI4 

1, 2 Eszterházy Károly University Gyöngyös Campus, Gyöngyös, Hungary 
3, 4 Szent István University, Gödöllő, Hungary 

E-mail: dupcsak.zsolt@uni-eszterhazy.hu 
 
 
Summary: According to our research, there are a small number of practical observations on 
the capital structure that can be utilized by businesses. The purpose of our publication is to fill 
in this gap by examining the capital structure of small and medium-sized enterprises in Heves 
county while looking for answers to the question of how the crisis has affected the evolution 
of their capital position and the impact of capital structure on their age, life cycle, sectoral 
characteristics, economies of scale and competitors. 
We involve all small and medium-sized enterprises in Heves county (more than 2,000 firms) 
operating in the period under review that meet the requirement of representativeness.  
As a result of our research, we show the correlation between the factors determining the 
capital structure, and through our past results we show the extent to which the company 
pursued the right financing policy, strategy in the examined period, and what future steps it 
should take to ensure a better financing structure. 
Our research focuses on small and medium-sized enterprises in Heves county and does not 
examine large companies, cooperatives and other counties or regions. In our opinion, the 
analysis of these areas can serve as a basis for further research in the future. 
The social benefit of our research is that through transparency, the various actors in the 
economy can better understand how businesses operate, and in the future, financiers will be 
less likely to reject profitable projects or support loss-making projects. 
 
Keywords: knowledge management, innovations, social value SMEs, capital structure, 
financing, Heves county, ratio 
 
 
1. Introduction and literature review 
 
After its low point in 2009, in the year 2017/2018 the Hungarian economy significantly 
exceeded the performance of the previous years. Prosperity has a beneficial impact on all the 
actors and sectors of the economy. According to the long-term expectation and by observing 
the changes in the economic performance, economic growth can be sustained though it cannot 
follow the intensity of the previous years.  
(http://www.ksh.hu/docs/hun/xftp/gyor/gdp/gdp1812.html, accessed 02 June 2019)  
 
While analyzing GDP development, the various branches of the national economy and its 
active enterprises have a key role. In 2013, a total of 614,834 companies operated in our 
country, and by 2017 this number rose to 724,393. Between 2013 and 2017, the number of 
non-SME companies increased from 5368 to 6365. In terms of the structure of the Hungarian 
enterprises, 99.8% of them are in the SME sector in line with the EU ratio. (Bán, Csernák, 
2018) In the SME sector, micro-enterprises with one person are the largest, reaching 473,897 
in 2017, which shows an increase when compared to previous years. Regarding the number of 
medium-sized enterprises, they are of similar numbers as large companies, although in 2017 
the number of large enterprises significantly exceeded the number of medium-sized 
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enterprises. The importance of the corporate sector is reflected in its role in employment, 
which shows a steady increase between 2013 and 2017 while micro enterprises and small 
businesses have the same number of employees. Large companies typically operate in 
Budapest and in larger cities, while micro-and medium-sized enterprises are the indispensable 
actors of the rural towns and villages. Revenue per capita was growing steadily during the 
period under review, which is remarkable because a significant increase has occurred not only 
in the sales revenue but also in the number of employees, i.e. the income has been increased 
by increasing the employment while the wage and contribution expenses had to be earned and 
managed. The share of the corporate sector in the sales revenue shows a steady increase: it 
was 57.7% in 2017, while the share of small and medium-sized enterprises was around 14%, 
and the share of micro-enterprises in sales amounted to 13.6%, respectively. Similar 
proportions have been reflected in their share of added value. Large companies can increase 
their export sales revenue year by year, so boosting external demand is driving the production 
momentum of national enterprises while the share of medium-sized enterprises is steadily 
declining. 
 
It is clear from the data that there are significantly more registered companies that do not 
operate. The most popular form of enterprise in Hungary is Kft. (limited liability company) 
and Bt. (limited partnership). 
 
In addition to the joint ventures, 1,189,993 independent businesses were also registered 
according to the data of 2017. Thus, the role of the corporate sector in the national economy is 
indisputable, but it is also clear that small and medium-sized enterprises have a role in 
addition to the large enterprises. Supporting and developing them is indispensable, and this is 
an increasingly important factor especially due to the rural retention capacity of the 
countryside. 
 
In recent years, the National Bank of Hungary has made it possible to expand its loan 
portfolio with the help of the NHP and NHP fix programmes, which helped to realize the 
cheaper financing of expensive loans, to create new investments, and nowadays we also know 
it as a major financing element of leasing structures. 
https://www.mnb.hu/kiadvanyok/jelentesek/penzugyi-stabilitasi-jelentes/penzugyi-stabilitasi-
jelentes-2019-majus accessed 02 June 2019  

 
2. Material and methods 
 
Heves county is located in Northern Hungary with a total population of approximately 
300,000 people. Until the period under review (2017), nepesseg. com data show slightly more 
than 300,000 people. The peak in the population was reported in 1980 when over 350,000 
people lived in the county. The population has been steadily decreasing since 1980. Within 
the county, there are now 7 districts and 121 settlements among which there are significant 
territorial differences, which has a significant impact on businesses, the standard of living, the 
employment situation and the extent of subsidies. The most advanced districts include the 
county centre, Eger and the Gyöngyös and Hatvan districts while Bélapátfalva, Pétervására, 
Füzesabony and Heves districts are in the worst situation, which rank the 9th in the district 
subsidy ranking, and this district is the only one in the county that is to be developed by a 
complex programme. (Heves megyei Gazdaság- és Foglalkoztatásfejlesztési Együttműködési 
Program, 2016; http://www.ksh.hu/docs/hun/xftp/idoszaki/pdf/kompjar14.pdf accessed 03 June 
2019) 
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The analysis of the capital structure of the enterprises in Heves county is in the main focus of 
our research based on the data of the company database, e-report and its own data collection 
and editing. After presenting various statistics, the analysis covers the examination of 
corporate indebtedness and the financing strategies used together with their characteristics. 
The complete database contains data from 2880 companies, including the corporate sector and 
other companies (such as forestry companies, water management companies, etc.) that are not 
part of our research. 
After the first exclusions, the number of companies involved in the survey (hereinafter the 
sample number) was reduced to 2799 units. 
 
The main aspect of our research was to involve only companies that continuously operated 
and provided data during the period of 2008-2017. Regarding the business years, the number 
of items does not change in terms of their district or legal entity. The change in the number of 
items could also indicate that some businesses could get out of the sample due to various 
reasons (e.g. foundation, relocating, terminating, etc.), and were replaced by other companies, 
but in order to get more representative research and to ensure continuity, all of these were 
counted as a reason for exclusion. 
 
Since the number of 2799 items would be well above the aim of our present research, a 
further narrowing based on the TEÁOR code was made, and category A was placed in the 
centre, i.e. the capital structure of companies engaged in agricultural activities, and thus our 
final sample of 124 items was created. The selection of category A was made due to the fact 
that for a long time, sector A was dominant in Heves county with regards to its historical 
traditions. The classification based on Category A is presented by Table 1. 
 
Table 1: The number of items of the examined enterprises in Heves county districts based on 
TEÁOR Category A between 2008 and 2017 

Name 
Number of legal entities

Total limited 
partnership (Bt.)

limited liability 
company (Kft.)

ca
te

go
ri

es
 b

y 
di

st
ri

ct
 Eger district 6 32 38 

Gyöngyös district 14 13 27 
Hatvan district 2 8 10 
Heves district 3 19 22 
Füzesabony district 4 8 12 
Pétervására district 4 8 12 
Bélapátfalva district 3 0 3 

Total 36 88 124 
Source: authors’ own editing based on company information and e-account databases 
 
It is not our objective to analyse the name the company and its characteristics, but we 
considered these characteristics as aggregate data. In order to ensure that only operating 
businesses in the period under review should be included, the date of establishing the 
company and the reporting data available from the accounts for that time period were taken 
into consideration. 
 
Decisions on the capital structure and the preparation of reports are based on the data of the 
balance sheets and profit and loss accounts, with which various indicators have been 
developed and analysed. 
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The modified database was supplemented with metrics that were obtained using Microsoft 
excel and SPSS software. All in all, the restricted but modified database also contained over 1 
million records, which could be suitable for non-aggregate data. The period under review 
lasted from 2008 to 2017. 
 
2008 was the beginning of the crisis, so it was termed as the base year. In our opinion, 10 
years is a time interval from which we can show results that can provide good comparisons, 
reveal real problems and provide solutions, especially for such a large-scale database. 
 
3. Results 
 
First, descriptive statistics based on historical data were compiled while taking into account 
the base year 2008 for a 10-year period. Based on the values of the database, an indicator was 
constructed, i.e. the degree of indebtedness, which, according to Bíró et al. (2001) is the 
percentage of total liabilities/assets. 
While in the initial period of the crisis, the majority of businesses had a debt of between 0 and 
100%, but there was also a high level of indebtedness above 100% due to negative equity, and 
therefore the ratio of liabilities to total assets was relatively high. 
On the basis of the results, it can also be observed that the companies reacted late to the crisis, 
as the debt ratio remained practically unchanged till 2010.  
 
However, since 2011, significant changes have taken place. The values of 2011 and 2013 
show similar trends, but in essence the years 2012, 2014 and 2015 are not much different. A 
common feature of these years is that the level of indebtedness has decreased significantly, 
both in value (0 and 100%, but rather around 50%), and on the other hand, fewer categories 
have appeared. What's similar is that there are still a couple of companies with outstanding 
value. The natural process could be that businesses would need to become more indebted as a 
result of the crisis and financial difficulties, but the results of their accounts show that the 
opposite has happened and that they have been holding back their spending. 
 
In our opinion, similar tendencies began to emerge from 2016-2017 to the one at the 
beginning of the crisis, that is, considering only the indebtedness, the situation of enterprises 
may have started to normalize again for these years (Table 2). 
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Table 2: Examination of the level of indebtedness on county level between 2008 and 2017 for 
Category A  

 
Source: authors’ own editing 
 
Table 3 presents the level of indebtedness per district.  
 
Table 3: Level of indebtedness per district  

 
Source: authors’ own editing 
 
Figure 1, which is partly a graphical representation of Table 3, illustrates that the indebtedness 
of enterprises by districts follows similar trends, but at a different level. Thus, the location in 
the district primarily determines the level of indebtedness. In the years following the crisis, 
the highest levels of indebtedness appeared in the districts of Heves and Pétervására. The 
outstanding value of 2013 can be traced back to one Heves-based enterprise, which, if 
ignored, would change to 71.46%, further amplifying the trend of indebtedness by districts 
over the years. 
 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Valid 124 124 124 124 124 124 124 124 124 124

Missing 0 0 0 0 0 0 0 0 0 0

62,0812 64,0148 67,9710 97,1987 71,0459 141,6956 63,1213 56,2924 47,6098 45,0481

52,8267 56,9462 53,3632 48,0016 43,8482 40,4445 41,9309 36,9158 34,0359 28,7413

0,00 ,00a ,03a ,65a ,24a ,12a ,26a ,05a ,00a ,00a

56,75651 60,17762 77,64289 268,24778 116,66006 805,66176 95,83943 92,74621 62,23895 65,27774

2,335 3,167 3,898 6,966 4,205 10,619 4,457 6,665 3,700 3,726

,217 ,217 ,217 ,217 ,217 ,217 ,217 ,217 ,217 ,217

7,894 14,167 21,598 50,996 20,082 115,715 24,034 57,586 18,337 17,903

,431 ,431 ,431 ,431 ,431 ,431 ,431 ,431 ,431 ,431

351,21 422,07 616,53 2227,05 798,06 8890,79 715,84 904,95 459,37 463,58

0,00 0,00 ,03 ,65 ,24 ,12 ,26 ,05 ,00 0,00

351,21 422,07 616,56 2227,70 798,31 8890,91 716,09 904,99 459,38 463,58

25 25,1783 26,1067 24,0430 19,3179 16,6889 16,6784 16,1044 15,9613 13,9672 8,1251

50 52,8267 56,9462 53,3632 48,0016 43,8482 40,4445 41,9309 36,9158 34,0359 28,7413

75 83,2785 84,8889 83,8889 83,3449 78,2117 74,3791 70,0651 63,1734 55,0080 47,3283

a. Multiple modes exist. The smallest value is shown

Mode

N

Mean

Median

Minimum

Maximum

Percentiles

Std. Deviation

Skewness

Std. Error of Skewness

Kurtosis

Std. Error of Kurtosis

Range

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) Mean (%)

Eger district 60,58 62,61 70,28 77,06 86,42 110,44 85,36 77,06 58,10 54,60

Gyöngyös district 72,49 71,37 65,34 68,34 62,94 62,33 56,92 51,07 50,98 52,63

Hatvan district 46,92 58,63 69,00 73,58 61,53 54,98 48,40 48,04 38,17 47,47

Heves district 41,61 50,70 56,37 142,45 71,46 443,92 60,20 48,38 42,73 38,01

Füzesabony district 58,41 55,82 52,69 56,44 37,51 35,26 29,73 31,88 31,33 31,25

Pétervására district 100,03 92,53 108,15 214,56 87,09 68,54 63,52 52,16 43,12 25,17

Bélapátfalva district 50,93 49,93 44,37 52,52 47,94 43,00 39,65 39,90 34,69 34,05

ca
te

g
o

ri
e

s 
b

y 
d

is
tr

ic
t

level of indebtedness = liabilities / total assets

the business year of the enterprise
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Figure 1: Level of indebtedness 

Source: authors’ own editing 
 
On the basis of the net working capital we examined the financing strategy followed by the 
agricultural enterprises in the examined period. Table 4 and Figure 2 illustrate the results 
obtained. 
 
Table 4: Calculation of net working capital (HUF) 

 
Source: authors’ own editing 
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Figure 2: Financing strategies 
Source: authors’ own editing 

 
Based on the data in Figure 2, it can be clearly seen that the conservative strategy of 
constantly striving for security was decisive in the financing of companies. From the 62-38% 
ratio of 2008, the conservative strategy has nearly reached 80% by 2017. Of course, the 
results should be treated with reservations, as it may be related to the previously mentioned 
increase in the loan portfolio and the distribution of subsidies, and it should not be forgotten 
that the data of the given day are reflected in the balance sheet data and there may be large 
variations within the county per district as illustrated by Figure 3. Thus, for instance, the 
conservative strategy prevailed in the more developed districts, in the district of Pétervására, 
initially the agricultural enterprises followed an aggressive financing strategy, and by 2017 
they only pursued a conservative strategy. 
 

 
Figure 3: The financing strategy of the agricultural enterprises of Heves county (in %) 

Source: authors’ own editing 
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4. Conclusion 
 
In the literature review we mentioned that after the low point in 2009/2018, in 2017/2018 the 
Hungarian economy significantly exceeded the performance of the previous years, which was 
confirmed by our research results on indebtedness and financing strategies. The performance 
of the domestic corporate sector shows a steady growth based on data from recent years. What 
really lies behind this company operation was the central aim of our research. The companies 
involved in the analysis came from Heves county and they preferred agricultural activity. On 
the basis of the study it can be concluded that the agriculture intensive Heves county 
companies were striving for balance and rationality as of several characteristics in 2008-2017. 
The 2008 crisis strengthened the continuation of the conservative financing strategy. 
 
Economic prosperity has a positive impact on all the players and sectors of the economy. 
Based on economic performance and the long-term expectations, economic growth can be 
sustained though it cannot follow the intensity of the previous years. 
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Summary: One of the key problems within the knowledge based economy is the process of 
management of triple helix by public entities, which, unlike the sector of enterprises, do not 
operate from the standpoint of profitability and profits. 
Purpose: The research aim of this study was to obtain the answer to the question about the 
quality of management of science-business-administration collaboration in Polish academic 
cities by local entities of the public sector. 
Methodology: In this respect, questionnaire surveys were carried out in 20 large academic 
cities in higher education institutions, city offices and local innovation centers involved in the 
coordination of the triple helix. Due to the existence of a very large number of enterprises in 
the triple helix, the research was limited to the aspect of public management.  
Findings: The results of the research showed in which cities the management of triple helix 
by public entities is at the highest level and in which there are still large gaps. The author's 
second goal is to attempt to determine the model of operation of science-business-
administration cooperation based on the research carried out. The model concerns cooperation 
on one side of the university and its representatives with local entrepreneurs, and on the other 
hand, parallel cooperation of local administration with local entrepreneurs. Such a model 
should include the specifics of each of the triple helix sectors and be coordinated by all 
entities to avoid duplication of individual goals  
 
Keywords: management of triple helix, cooperation science-business-administration, transfer 
of knowledge and technology  
 
 
1. Introduction  
 
This article deals with the issue that is considered as one of the most important factors 
influencing the development of innovation in the local knowledge-based economy. It is about 
management of innovations by creating effective science-business-administration 
cooperation, known also as a triple helix. Under the triple helix, it is necessary to create an 
effective model for the transfer of innovation between science and the economy. 
The aim of the article is to show the aspects of managing such cooperation in Polish academic 
cities in the light of own research with use of questionnaire method and an attempt to define a 
model for the operation of science-business-administration cooperation as an effective 
management of innovation in the local economy, which can function in every country. 
 
2. Literature review / Research Background 
 
Today the knowledge is considered to be the driving force of the economic growth, 
productivity growth and a resource that can offer a sustainable competitive advantage. For 
this reason in the present we can see a big interest for knowledge economy, knowledge, 
information and technology and their role in the economic growth (Tocan 2012, p.199). This 

DOI: 10.17626/dBEM.ICoM.P01.2019.p009 
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new model begann when Intangible (nonphysical) assets had, after all quite literally replaced 
conventional business economies that had for hundreds of years evolved around the 
production and utilization of tangible (physical ) assets. This economic transformation begann 
in the mid to late 1990s and started to influence business decision makers, management teams 
and bord globally to rethink their business strategies to include identifying and profitably 
exploiting theit intangible assets (Moberly 2014, p.13).  
Analysis of the literature concerning the competitiveness and innovativeness of enterprises 
leads to the conclusion that one of the most important areas of gaining competitive advantage 
is the area of research and development. High-tech sectors are more and more often driven by 
knowledge creation processes and transfer of knowledge from the world of science to 
business. Nowadays, top-level innovations are increasingly developed through cooperation of 
many organizations within networks, including enterprises, R&D institutions, and support 
institutions such as innovation centres (Odzimek 2019, p.164). 
The relationships among universities, industries and governments have become necessary to 
account for the capitalization of knowledge, and the ‘‘triple helix model’’ is auseful 
framework to explain these interactions. The triple helix model provides a flexible framework 
to guide societalefforts for the common purpose of stimulating knowledge-based economic 
development (Etzkowitz, Viale 2012, p.161). 
In the knowledge-based economy, the role of universities and local authorities in 
collaboration with enterprises has become so critical that the activities of both representatives 
of the public sector is based on many aspects of this collaboration using the principles 
dedicated previously only to the sector of enterprises. One of these principles is efficiency and 
entrepreneurship, which are postulated by the model of new public management (NPM). The 
NPM movement is driven to maximize productive and allocative efficiencies that are 
hampered by public agencies that are unresponsive to the demands of citizens and led by 
bureaucrats with the power and incentives to expand their administrative empires. (Hope 
2001, pp. 121-122).  In institutional terms, this structural change from a political to a 
knowledge-based economy has made the universities most salient to the system. (Godin 
Gingras 2000, pp.273-275). 
Creation and transfer of new knowledge in the local aspect must be preceded by effective 
management of mutual cooperation between scientific centres and the enterprise sector with 
the active participation of local authorities. The issue of effective management of such 
cooperation is therefore a sine qua non condition for the development of a given region and 
the local economy. The management process consists of many activities which are arranged in 
a cycle of consecutive phases. These activities are also intended to have an impact on 
participants in the organization to ensure that the assigned task is performed. The sets of 
typical repetitive activities and managerial decisions that have developed around solving of 
continuously arising problems are termed management functions. These functions constitute a 
unified and integrated management process and include: 

 planning,  
 organization,  
 motivation,  
 control.  

 
3. Methodology 
 
With regards to the above investigations concerning the functioning of the triple helix, the 
author conducted in 2018 a survey in 20 Polish academic cities. Due to the analysed model of 
new public management, the survey was focused on the activity of universities and local 
authorities concerning their collaboration with the sector of enterprises. The examinations 
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were preceded by the question of whether and to which degree local universities and local 
authorities manage local collaboration of the triple helix as an active user? 
 
The respondents were the entities of city halls, universities and innovation centres. The study 
examined 80 entities that participated in management of the collaboration in 20 big academic 
cities in Poland. Respondents were the representatives of town halls, universities and 
innovation centres who, within the performed work, are responsible for collaboration between 
the institution and other entities that participate in collaboration. 
The research technique was the questionnaire method. 
The area of the study was the following big cities1: 
Warsaw, Kraków, Wrocław, Łódź, Poznań, Gdańsk, Katowice, Gliwice, Opole, Kielce, 
Toruń, Rzeszów, Lublin, Bielsko-Biała, Szczecin, Radom, Białystok, Zielona Góra, 
Częstochowa, Olsztyn. 
 
4. Results 
 
4.1. Management of cooperation of triple helix in academic cities in Poland 

After analysis of individual functions of the management process, we summarized all the 
management functions i.e. planning, organization, motivation, control. 
The results allowed for formulation of the answers to the question about the progress of the 
process of collaboration management in all the cities studied (Figure 1). As results from the 
survey, the process of collaboration management in local authorities, universities and 
enterprises is achieved to a various degree by local entities of the public sector that coordinate 
the collaboration.  

 

 
Figure 1: Level of existence of all management functions in the cities studied inpercentage terms 

Source: authors own study based on the research 

In the case of 18 cities, the intensity of the activities did not exceed half of those possible to 
be completed. Only two cities exceeded this threshold. These were Wroclaw and Gdansk 

                                                 
1  According to the source data from the Central Statistical Office of Poland, big cities were the cities of over 100,000 
residents, medium-sized cities had from 20,000 to 100,000 residents and towns were locations with fewer than 20,000 
residents.  
The Central Statistical Office of Poland, Regional and Environmental Surveys Division, Statistical Office in Poznań, Urban 
Statistics Centre, Cities in figures, Poznań 2011, p. 1. 
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Furthermore, in twelve cities, the entities were involved in the management process at the 
level of from 50% to 40% of activities that can be performed. These cities include Gliwice, 
Szczecin, Rzeszów, Warsaw, Toruń, Kraków, Poznań, Zielona Góra, Katowice, Łódź, Lublin, 
Bielsko Biała.  
 
Another group of cities are those with the result ranging from 40% to 30% i.e..:   Opole, 
Kielce, Olsztyn, Częstochowa, Białystok. 
The last two places are taken by Białystok and Radom, respectively. It should be emphasized 
that if the result in the case of Białystok is very similar to the previous group, i.e. it is a little 
short of 30%, the last place, with the result standing out from the rest, is unequivocally taken 
by Radom. 
 
With regard to the activities of individual entities, all the cities studied reached the following 
values: 

1. Wroclaw – 59.2 % 
2. Gdańsk -58%, 
3. Gliwice – 47.7% 
4. Szczecin – 47.25% 
5. Rzeszów – 45.5% 
6. Warsaw – 44.75% 
7. Toruń – 44.5% 
8. Kraków – 44.5% 
9. Poznań – 44.25% 
10. Zielona Góra – 43.25% 

Katowice – 43.25% 
12. Łódź – 42.75% 
13. Lublin 41.5% 
14. Bielsko- Biała- 40% 
15. Opole – 36% 
16. Kielce – 36% 
17. Olsztyn – 33.75% 
18. Częstochowa – 30.5% 
19. Białystok 28.5% 
20. Radom – 16.25% 

 
The results allowed formulating an answer to the question about the degree of implementation 
of the cooperation management process in all examined cities. The research shows that the 
management process of the cooperation of local authorities, universities and enterprises by 
local public sector entities coordinating the cooperation is carried out to varying degrees. 
 
Firstly, it should be stated that the management process is implemented in all cities, however, 
to a different degree.  
 
Secondly, according to the management pattern quoted in the literature, there are no real 
reasons to admit to any of the examined cities a model of managing of triple helix innovation 
cooperation. There is no city where cooperation occurs in an optimal way. With regards to the 
theoretical assumptions, it can be stated that cooperation is effectively managed only in a few 
cities.  
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Thirdly, it turned out that only in two of the 20 cities surveyed, the entities participating in the 
cooperation carried out more than 50% of the possible activities to plan, organize, motivate 
and control. The leaders here are Wrocław and Gdańsk, and the worst in terms of cooperation 
management process was Radom. 
 
4.2. Model of the functioning of science-business-administration cooperation 

Based on the research on triple helix management, observation of its functioning and the 
outcomes achieved in the form of knowledge transfer from science to enterprises, a final 
model of such collaboration can be determined. Such a model was defined by the author of 
this paper, based on the results of his research on triple helix, knowledge and several years of 
scientific activity in this area, and meetings with representatives of the world of scientists and 
entrepreneurs participating in such collaboration. 
 

 

Figure 2: Model of the functioning of science-business-administration cooperation 
Source: authors own study based on the research 

In the model created by the author, there are two main elements of the model's construction 
that are independent of one another and have the same goal, represented by two main 
organizers of the transfer of knowledge from science to the economy. They are the university 
and local authorities. 
 
The first element is cooperation between the university and enterprise. The direct 
intermediary between scientists and enterprises is the university technology transfer center, 
which as part of its activity is guided by independence, is subject to annual evaluation by the 
university authorities. At TTC, there are one or two (depending on the size of the university) 
professional innovation brokers who have legal and economic competences. Brokers working 
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at TTC cooperate closely with faculty brokers, or scientists representing individual scientific 
disciplines who are experts in a given field. The faculty brokers have the task of selecting 
among scientists from a given scientific discipline the experts for direct cooperation with 
entrepreneurs depending on the needs of the situation within: 
In such organizational framework, university brokers from CTT deal with law-economic 
issues by preparing agreements for mutual cooperation between the company and the 
university, the valuation of R & D works or new technology until the actual 
commercialization. Faculty brokers, on the other hand, form the scientific experts team, which 
directly cooperates with the company along with the phase of implementing R & D results on 
site in the company. 
 
The second element of the structure of the knowledge transfer model within the framework of 
the triple helix cooperation is cooperation on the line local government-enterprise with the 
direct participation of scientists from local universities. A special unit established for this 
purpose as part of the city council is involved in creating a culture of innovative development 
of the local economy. This unit receives special funding from the city council for the science-
business cooperation program. The program is dedicated only to scientists from local 
universities and only to enterprises operating in the city or agglomeration around the city. As 
part of such cooperation, scientists and enterprises are associated. Motivated to cooperate with 
business should be, in particular, scientists through a special financial fund dedicated to them, 
implemented as part of such a program. As part of the program, the scientist should submit a 
concrete proposal for an innovative solution for business and assessment of suitability, then 
working with the company they develop an innovative solution or technology for the 
company or implements an already existing innovation. Monitoring is focused primarily on 
the study of implementation effects. As part of the cooperation of the city council with the 
university there is a framework agreement, under which the researcher is released for one day 
from teaching duties in order to stay in the company.  
The activity of this special unit within the city council resembles the TTC's activity in its 
general assumptions, but the scope is limited to the above organizational and financing 
activity. The number of participants within each two-year program edition depends on the 
budget possibilities of local authorities and the size of academic centre. 
 
5. Conclusion 
 
There is cooperation between science, business and administration in academic cities in 
Poland, but the process of managing cooperation between local authorities, universities and 
enterprises is implemented to a varying degree, from a good to a very poor level. As shown in 
the research, the process of managing collaboration within the golden triangle of innovation 
remains a very big challenge for Polish cities. This process is slow for objective economic and 
social reasons stemming from the general socio-economic underdevelopment after the 
communist period. In a few cities, the process is implemented at a good level, in most at a 
medium-good level, but there are cities where the process occurs at a poor level.  
The results of the research led the author to determine the target model of the triple helix in 
the aspect of innovation transfer between science and economy.  
 
This model assumes active participation in collaboration between science and business of 
both universities and local authorities. These entities work towards the achievement of the 
same goal, parallel in terms of time, but independently of each other and using different 
structures and forms of activity appropriate to themselves. Brokers play a very important role 
in this model. They can be divided into, on the one hand, organizational brokers with legal 
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and economic knowledge and, on the other hand, technical brokers with specific scientific 
expertise. The model developed in this way makes both local universities and local authorities 
act to strengthen the local economy with the direct participation of enterprises.  
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Summary: Entrepreneurship understood as an attitude has played an extremely important role 
in the civilizational development of the species Homo sapiens sapiens. 
Entrepreneurship, often associated with bold economics´ activity, create a broad concept 
which goes far beyond this narrow understanding of this term. It includes, among others, an 
`open attitude to solving problems` and a readiness to achieve goals as well as to undertake 
challenges. 
From the very beginning entrepreneurship was connected with various philosophical school of 
thoughts, which gave it shape and character. Some philosophical trends have been able to 
change the way of thinking of many generations, contributing to activation of social energy 
and its use in many areas. At the same time, philosophy has played an important role in the 
discourse about the real essence of human nature – that debate is still actual nowadays. Also 
the importance of philosophy in the entrepreneurship has not diminished contemporary. On 
the contrary – modern times marked by globalization and numerous challenges, especially 
ecological ones, encouraging us to reflection and searching for useful solution of problems.  
The growing importance of philosophy can play a positive role in the modern world and lead 
to the harmonization of economic processes and the creation of fairer interpersonal 
relationships in the economic life. Philosophy can also give many other benefits, helping to 
better understand the civilizational background of our activities and give economic 
entrepreneurship a more pro-social and moral honest character. 
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1. Origins of entrepreneurship 
 
From the very beginning, Homo sapiens has had to cope with problems and has been forced to 
be ingenious to deal successfully with the challenges of nature. 
Thanks to it, he was able to distinguish himself from the animal´s level, gradually distancing 
his competitors despite the fact that they were often larger, quicker and stronger than him. 
The process of `humanisation` was long; it began probably around 3.5-4 million years ago 
when our ancestors learned how to use primitive tools. Our species adapted to the 
environmental conditions in which it lived, learning to use fire and protecting himself against 
the dangerous phenomena of the weather that threatened it. The processes that began in the 
Palaeolithic led to a breakthrough in the Neolithic times. That period, which began around 
12,000 ago, proved to be particularly successful in terms of development. 
At this time, the men living in hunter-gatherer societies perfected the use of primitive tools 
made of wood as well as of stone, bones and the horns of animals. The number of individuals 
of Homo sapiens increased, and the differences between people and animals began to grow. 
Improving weapons and tools, developing the increasingly better ways of hunting or 
cultivating land required cleverness, courage and perseverance in the activities of the entire 
communities; Homo sapiens began to dominate nature. 
In addition to the progress in producing tools and the use of them, a significant role was 
played by the development of communication, especially ability to speak. There was a 
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significant flourishing of the intellectual capabilities of man, namely the ability to analyse and 
synthesize, abstract thinking and the recapitulation of real events proved to be particularly 
important. 
A significant factor in the emancipation of Homo sapiens was the beginning of human work. 
As a result, significant groups of people have adopted a settled lifestyle and the dissemination 
of tillage, breeding animals and their use to work as `non-human energy sources` began. 
(Steger 2009:22-25) 
The analysis of the `career` of the Homo sapiens species allows to conclude that its success 
was connected with the readiness to creatively search for solutions to problems, including 
experimenting and showing consistency in the implementation of new ideas and with courage 
to take risks; these features are broadly associated with the phenomenon of entrepreneurship. 
(Witzel 2012:215-218)  
 
2. Definitions of entrepreneurship 
 
Upon closer examination, the term `entrepreneurship` is found to be ambiguous and difficult 
to be defined precisely. Entrepreneurship is connected with a number of issues without 
considering which this phenomenon is difficult to understand, e.g. with activity, ingenuity, 
courage in action, risk taking, perceptiveness, ability to analyse situations and making right 
choices in specific situations, creativity, energy, readiness for innovation, and a significant 
range of adaptation abilities. (Bannock, Baxter, Davis 2003:199-120) Etymologically, the 
term `entrepreneurship` is probably derived from the Latin word `prehendere` which means 
`to take`, `to catch`, `to attack`, and it appeared in modern times in French as 
`entrepreneuriat`– entrepreneurship and `entreprise`– enterprise, followed by English 
`entrepreneurship.` This term has been taken over by other European languages, e.g. by 
German as `Unternehmertum`. The word `entrepreneurship` also seems to be associated with 
`enterprise`. 
 
When analysing the meaning of the term `entrepreneurship` in a broad sense, it should be 
indicated that it can be understood as: 
 an attitude characterised by energy and the will to succeed 
 bold, creative action 
 applying innovative, non-standard strategies 
 readiness to take bold, and if necessary risky, decisions- establishing companies 

and  
 managing economic organisations if it is related to the features associated with 

`entrepreneurship`, 
or 

 popular inventiveness.   
 
An active attitude to life and problems seems to be an important part of the entrepreneurial  
phenomenon. (Parkinson 1975:34-139) It is associated with both individual characteristics 
such as temperament, energy and readiness to act, as well as the ability to deal with social life. 
(Buscaglia 1982:9-23)  
It should be emphasised that entrepreneurship does not have to be limited only to the 
economic sphere, and that may also occur in non-economic areas, for example, in science or 
culture. 
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3. Philosophy and its Influence upon Entrepreneurship 
 
The first large human civilisations arose in the valleys of the great rivers. In the period 
between 3500 BC and 3000 BC, the first `river cultures` were established in Mesopotamia and 
Egypt, to be afterward followed by other civilisations in India and China. (Janik 2017:9-12) 
Their development was connected with the accumulation of knowledge and the 
entrepreneurial activities of local societies. Greece joined `this mighty company` of 
civilisations much later, in the sixth century BC, when the `wise men` who lived there 
distinguished themselves from others by trying to explain the phenomena of nature in a 
rational way, without referring directly to religion. This did not mean a complete departure 
from religious beliefs, but practical orientation on solving specific problems and using `own 
intellectual resources`. Focusing upon the perception of the world's problems in a practical 
and non-theological manner seems to be especially widespread among Greeks. 
The `intellectual art` they cultivated was called philosophy (from Greek φιλοσοφία – `the love 
of wisdom`). It became a kind of `pre-science`, accumulating information from many 
disciplines. Individual philosophers specialised in the different fields of knowledge, and 
contributed to their development. The formation of Greek philosophy in Hellas was 
accompanied by the flourishing of economic enterprise and the development of creative 
activities in other areas, for example, in literature, art or architecture. 
It should be pointed out that `the lovers of wisdom` from ancient Greece invented, among 
others, logic, questioning, the elenctic method, rational argumentation, rhetoric, eristic, 
critical discussion, strategy, law, politics (e.g. theory of democracy, although such thinkers as 
Socrates and Plato did not belong to the supporters of this form of government) as well as the 
basics of so-called geography, physics, chemistry, astronomy and medicine, so needed from 
the point of view of entrepreneurship achievements. (Stewart 1975:1-7) They made big steps 
forward in mathematics, especially geometry and economics, as well; the last term was coined 
by Aristotle by combining Greek οἶκος oikos (house) and νόμος (law), and its primary 
meaning was `the art of running a home`. (Aristotle 1959:157-327) 
Of course, ancient Greeks did not invent everything themselves; they had contacts with other 
civilisation centers, and cultural exchange took place, for example, some of Plato's ideas are 
similar to some degree to the Indian ones. (Gould 1971: 423-435) It can be seen in the 
concept of reincarnation and in the division of society into castes which he depicted in the 
`Republic`. 
 
Entrepreneurial mindset developed in several areas, mainly in economy, politics, culture and 
art. Philosophy played there a useful role as it provided entrepreneurs with the know-how 
which they needed. Philosophy has been accompanied by entrepreneurial behaviour and 
social activity. It allows to find meaning in human actions and constitutes an important 
motivational factor for human activity. Philosophers offer entrepreneurs the tools of 
knowledge and the source of inspiration. 
It turned out that philosophy may encourage entrepreneurship, both opening `the new 
horizons of thoughts and possibilities` to people, as well as giving them the powerful 
instrument of acting:  knowledge. Philosophers in ancient times were, as noted, scientists. 
They were, according to modern standards, mathematicians, economists, physicists, chemists, 
biologists, and so on; all in one. At the same time, the philosophers had a special feature, the 
ability to reflect upon the situations and to engage in the intellectual `processing` of the 
actions taken; this has been very important for entrepreneurship.  
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The Greek philosophers of various generations inspired their own research endeavours and 
trying to exceed their own cognitive limitations. To this group belonged, among others, Thales 
of Miletus, Anaximander, Anaximenes, Heraclitus, Empedocles, Parmenides and Zenon of 
Elea. 
 
In Greece, there were active philosophers who worked on universal concepts, but there were 
also thinkers like Pyrrho of Elis, Diogenes the Cynic or Sextus Empiricus that did not manage 
to create a `universal ideological message`, but who contributed to `increasing the depth of 
perspectives` in considerations about the meaning of life and morality, which affected the 
`ethics of entrepreneurship`, largely dominated by the search for the best methods of 
distinction between good and evil. (Windelband 1958:160-163)  
Boethius or Epicurus, in turn, played an important role in shaping the so-called `positive 
thinking`, which is an important part of `entrepreneurship`. (Boethius 1975: 101-130) 
The ancient philosophers also left behind many proverbs, which, as they lost their original 
meanings in the meantime, inspire the entrepreneurs of various types, playing an important 
role in their actions.  
 
The Middle Ages in Europe were not a good epoch either for free philosophical thinking or 
for entrepreneurship. Scholasticism and feudalism effectively blocked the opportunities of the 
development of both for a very long time. (Elias 2017:195-239) However, even then you can 
find the `freedom of thought` attempts. Despite the general lack of interest on the part of the 
rationally motivated philosophy of entrepreneurship, in that very `difficult historical period`, 
the motto of effective economic and managerial operation by William of Ockham was formed 
(the so-called Occam's razor, known as novacula Occami, from Latin novacula – sharp knife, 
razor) – `entities should not be multiplied unnecessarily`. It is worth remembering that it was 
originally connected with the problem of universals. (Bluckburn 1996:267-268) 
In the modern times, the directions relevant to `intellectual know-how` have appeared. 
(Heilbroner 1980:25) Important in the case of entrepreneurship were the controversies that 
occurred between rationalism and empiricism, which contributed to a significant expansion of 
knowledge. 
Such personalities like René Descartes as the representant of the first direction and John 
Locke as the advocate of the second one played a very important role in this case. 
(Windelband 1958:518-528) 
The discussion about `human nature` was also of great importance for entrepreneurship. 
There was a serious discussion about human nature; two extreme positions in this polemic 
were those of Thomas Hobbes and Jean-Jacques Rousseau. Hobbes was convinced that people 
are evil by nature and need a `strong state` (Leviathan) that will control their evil instincts. 
(Hobbes 1968: 183-217) In opposition to this claim, Rousseau believed in human goodness, 
equated with the `noble savage`. This discourse influenced the development of management, 
and it is among others visible in the shape of Theory X and Theory Y, formulated by Douglas 
Murray McGregor. (Wren 1994: 372-376) 
Gradually, the field of independent confessional ethics has been growing. The beginning of 
this period was in antiquity, and it benefited from work, among others, of Immanuel Kant. 
(Hutchings 1972:266-286) It is also difficult to say which ones of the entrepreneurial 
activities are morally correct, good. Philosophical inspirations, however, usually force one to 
think and search for the best solutions of problems. (Hume 1953: 101-158)  
 
The philosophy of the Enlightenment inspired changes in economy and influenced the rise of 
capitalism, which aroused significant entrepreneurial potential. 



73 
 

Economists have long been regarded as philosophers; this was the case with the founder of 
liberalism, Adam Smith. (Smith 2008:11-20) To a certain degree, Richard Cantillon, the 
creator of the concept of `enterprise economics` and author of the book under the title `Essay 
on the Nature of Trade in General`, can also be considered as such.   
Two modern philosophical directions have turned out to be particularly useful: the concept of 
`the greatest happiness of the greatest number`, known as utilitarianism, whose main 
principles were formulated by Jeremy Bentham, and pragmatism, stressing the need for 
effectiveness in the actions undertaken; to the leading creators of the latter, belong William 
James and John Dewey. (Trafiałek 2010: 304-318) This ideological direction largely 
contributed to shaping the entrepreneurial version of the American `way of live`. The 
development of the atmosphere of freedom, which turned out to be very important for the US, 
was promoted with their philosophical concepts by, among others, such thinkers as: Ralph 
Waldo Emmerson and Henry David Thoreau. 
Worthy of note is also the philosophy of using language as a means of communication; in this 
context, Ferdinand de Saussure, Bertrand Russell and Ludwig Wittgenstein should be 
mentioned. 
 
An extremely important process of the liberation of the disciplines from the domination of 
philosophy began in the 18th and 19th century, and it still has not finished yet. Particularly 
noticeable was it in the case of psychology. Two leading psychologists, Wilhelm Wundt and 
Franz Brentano; the first of them is considered to be the founder of psychology par 
excellence, and the second contributed to the rise of Gestaltpsychologie, were initially 
philosophers, and to a large extent remained them until death. Their methodologies for 
studying psychic phenomena, introspection in the case of Wundt and techniques typical of the 
`psychology of acts` of Brentano, had their roots in philosophy. Both of them indirectly had a 
significant impact on the emergence of the psychology of entrepreneurship. (Zieliński 2014: 
101-110) 
 
4. Social Entrepreneurship 
 
Particularly many different philosophical influences can be found in the so-called social 
entrepreneurship. The scope of influence ranges wide in this case, from the philosophy of 
Aristotle, utilitarianism, socialist utopian till Christian socialism. 
The purpose of this kind of activity is the well-being of people participating in a given 
venture. This kind of entrepreneurship helps provide economic activity through those social 
groups who because of a lack of capital would not normally be able to actively participate in 
the economic life and who put up effective resistance to laissez faire capitalism. Also, so-
called green entrepreneurship deserves interest. This kind of economic activity focused upon 
protecting the natural environment, it is worthwhile pointing out that the concept has strong 
philosophical connotations, and is connected with the idea of sustainable development. 
 
5. Always good philosophical inspirations? 
 
Regardless of positive sides, philosophy does not always play a positive role in stimulating 
and inspiring entrepreneurship. The philosophical orientations are in this context very 
importantt. Not all the types of philosophy are positive and consistent with the Decalogue, for 
example, racist ideology that assume the existence of `better and worse` people, as in the case 
of Alfred Rosenberg, can be a good example of `bad inspiration`. Also, not all the types of 
entrepreneurships are positive, for example, negative is the destruction of the natural 
environment, breaking the law or causing a threat to human existence. 
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Sometimes, the behaviours of entrepreneurs are more egoistic, while at other times more 
altruistic; this is connected with the diversity of human nature. This pluralism, corresponding 
to the cultural, but also to the psychological (characterological) diversity of people, makes 
philosophy an extremely rich source of inspiration for entrepreneurship.  
 
6. Conclusions 
 
Philosophy is a pluralistic source of inspiration for entrepreneurship. In the vault of 
philosophical trends, everyone can find `something interesting` for themselves; it often 
provides valuable impulses and motivation to the diverse activities of this kind, also in 
economics. But, it is important to point out that entrepreneurship cannot be reduced to the 
only economic dimension. Many other aspects of this issue should not be forgotten. 
 
Philosophy has given human entrepreneurial activity inspiration and helps create its `moral 
base`. Until scientific disciplines had emancipated, it provided also the necessary know-how 
for entrepreneurship. Now, philosophy helps reflect the actions taken, and to organise 
entrepreneurial activities in various fields.   
 
Philosophy can also be regarded as an important part of the heritage of civilization and as 
such is of great value for entrepreneurship. It helps refer to `cultural codes` by improving 
communication between individuals, communities and even nations. Unfortunately, it is 
regrettable that the richness of philosophical thought in the field of entrepreneurship has been 
contemporary reduced to the minimum; the so-called `Corporate Philosophy` can be a good 
example. It is important to remember that this is only a shadow of the wealth of thought that 
can be used in the field of entrepreneurship. 
 
Philosophy as a whole encourages us also to seek the truth, teaches critical attitudes towards 
the `solutions imposed on us by the authorities` and so on. Entrepreneurship, in turn, is 
commonly associated with the willingness to be creative and courageous. These two attitudes 
complement each other. The both, from which the mankind unfortunately does not make 
enough use, can bring us all considerable benefits, probably in all the areas of our existence. 
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Summary: On the 20th July 2018 the Polish Parliament adopted a completely new law "Law 
on Higher Education and Science" which introduced deep changes in universities, perceived 
as “revolutionary”. In particular, it concerns the management of public universities. A new 
body, previously absent from the public school structure, has been introduced, namely a 
university council, which received extensive permissions in the field of supervision over 
management and finance. The competences of this type are close to those of corporate 
councils and commercial law companies. Another far-reaching change is the extension of the 
scope of rector's rights and duties, particularly in the field of the human resources 
management. The autonomy of academic community was limited, for example by abolition of 
the elections on executive positions of such organizational units as faculties. The management 
of staff training and the awarding of scientific degrees has also been moved from the faculties 
to the central level.  
The aforementioned examples of new rules for the management of Polish universities and a 
number of other essential for the functioning of these units will be discussed in detail in the 
article. A synthetic comparative analysis of the system before and after the reform will also be 
perform. Finally, the author will indicate the benefits and possible threats resulting from the 
introduction of the new law. 
 
Keywords: management, public university, reform, university autonomy 
 
 
1. Introduction 
 
In 1990, barely one year after the Polish political transformation, the Sejm (Parliament) 
adopted the Higher Education Act, which adapted the operation of universities to the 
conditions of a market economy. In Poland started marketisation and changing value of higher 
education (Tomlinson 2018, pp. 713-715). The subsequent legislation of 2005, the Higher 
Education Law, authorized the introduction of the Bologna system and tidied up the operation 
of private institutions of higher education, at the same time maintaining the primary elements 
of managing state universities. This law was amended a number of times, and the 
modifications introduced in 2014, 2015 and 2016 had far-reaching effects. Such frequent 
changes hampered the management of universities and so the academic community demanded 
the introduction of new uniform legal regulations (Woźnicki 2017). 
On 20 July 2018, the Polish Parliament adapted a completely new legal instrument, the “Law 
on Higher Education and Science”, and accordingly introduced vast changes for universities, 
often referred to as “revolutionary” changes. This, in particular, applies to the management of 
state universities. A new body has been introduced into the framework of public institutions 
of higher learning, the University Council, previously unknown. The Council has been vested 
with broad powers as regards the exercise of supervision over management and finances. The 
Council also nominates the candidates for the post of rector. These sorts of powers are similar 
to those of corporate boards and company boards under commercial law. Similar councils 
were established in the first decade of the 21st century in the universities of many European 

DOI: 10.17626/dBEM.ICoM.P01.2019.p011 



77 
 

countries, e.g. in Portugal in 2007, and in Finland in 2009 (Kauko, Diego 2011, p. 123, 126). 
The next far-reaching change is the broadening of the powers and responsibilities of the 
rector, in particular with regard to human resources management. At the same time, the 
autonomy of the academic community has been curtailed, by, as an example, the abolition of 
the election of the management of such units as faculties. The management of the educational 
process of personnel and the awarding of degrees has shifted from the faculty level to the 
central level. The Law has provided for a new organizational form – the Federation, which 
includes various universities or universities and scientific institutions. A Federation is 
managed by a president, with similar powers to those of a rector. On the other hand, the so-
called Assembly of the Federation performs functions similar to those of both a University 
Council and Senate. 
The Law has clearly broadened the managerial powers of the minister responsible for higher 
education and science. For example, the establishment of a studies program in a specific area 
of a specific level and profile, requires the minister’s consent. Previously, the minister only 
specified the conditions which the university’s organizational unit must meet in order to 
introduce such a studies program. 
The foregoing examples of new managerial rules governing Polish universities, as well as 
numerous other instances, of material significance for the management of such units, will be 
discussed in greater detail below. A synthetic comparative analysis of the system before and 
after the reform has also been presented. Finally, I have discussed the advantages and possible 
hazards which follow from the introduction of the new Law. 
 
2. Methodology  
 
The research method applied by the author was based primarily on the critical analysis and 
selection of source materials. 
These source materials were the acts of the Polish parliament from 1990-2018 concerning 
higher education, listed in the References. The author deliberately limited the bibliography to 
relevant legal acts, wishing to preserve the originality of research, without suggestions and 
conditions of other studies in this field. It should be noted here that due to the short time that 
has passed since the introduction of the new reform of higher education, the studies on this 
subject concern the period of discussion and preparatory work. 
In the course of the source analysis, elements concerning the principles and structures of 
university management were selected. In the next stage of this research work, methods of 
critical analysis and comparative analysis were used. These methods enabled a synthetic 
compilation of the main elements of the new reform of higher education in the management 
area and a comparison with the system valid until 2018.  
Finally, using deductive analysis, the author presented possible threats resulting from the 
introduction of new solutions in management of activities of Polish universities. 
 
3. Main elements of the governance of public universities following the 2018 reform 
 
The introduction of an in-depth reform of the system of higher education and science required 
the modification of existing legislation. By a special act of 3 July 2018, the Polish Sejm 
adopted implementation rules, which introduced amendments to 154 laws governing 
numerous areas, related indirectly or indirectly to universities and academic institutions (The 
Act of 3 July 2018). This clearly demonstrates the extraordinary and broad scope of the 
reform, in particular in the governance of public universities. For this very reason, the entry 
into effect of all provisions of the principal legislation, the “Law on Higher Education and 
Science”, has been staged over the period of 2018 – 2020 (The Act of 20 July 2018). 
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Undoubtedly, the introduction of the University Council, a collective body, is a novelty, to 
date unknown as a part of the academic public school system. The Council, composed of 6 – 8 
members (elected by the university’s Senate) and the president of the Students Union, has 
broad supervisory powers, including (The Act of 20 July 2018, Article 18, 19): 
 Issuing opinions as regards the university’s draft strategy; 
 Issuing opinions as regards the university’s statute; 
 Monitoring of the university’s financial management; 
 Monitoring of the university’s management; 
 Proposal of candidates for the post of rector, after the Senate has issued its opinion; 
 Issuing opinions as regards the report on implementing the university’s strategy. 

 

The University Council, within the framework of monitoring of the university’s financial 
management; 
 Issues opinions as regards the substantive and financial plan; 
 Approves the report on the performance of the substantive and financial plan; 
 Approves the financial statements. 

 

It is quite clear that the Council is not merely a body which provides opinions, but is also a 
control body. An essential, element of the public university’s bond with the outside world is 
the fact that at least one half of its members must be from outside the academic community. 
The second collective body provided under the law is the Senate, the members of which are 
elected from all groups of the university’s community in appropriate proportions. The senate 
has a very broad scope of tasks as regards the direction of the university, inter alia (The Act of 
20 July 2018, Article 28): 
 Adoption of the university’s statute; 
 Adoption of study regulations; 
 Adoption of the university’s strategy and approval of reports on its implementation; 
 Appointment and dismissal of members of the University Council; 
 Issuing opinions as regards candidates for the post of rector; 
 Assessment of the university’s operation; 
 Preparation of recommendations for the University Council and rector as regards the 

performance of their respective tasks; 
 Awarding of academic and art degrees. 

 

Other responsibilities of the Senate include the determination of programs of study, including 
those at doctoral schools - a new facet within the structure of academic schools (The Act of 20 
July 2018, Article 198). 
The greatest burden of management rests with the rector, which is the university’s sole one-
man body. The executive responsibilities of the rector include (The Act of 20 July 2018, 
Article 23): 
 Management of the university; 
 Preparation of a draft university statute and draft strategy of the university; 
 Filing reports on the implementation of the university’s strategy; 
 Performance of duties in the area of labor law; appointment and dismissal of the 

university’s executive officers; 
 Implementation of the university’s personnel policy; 
 Creation of study programs in a particular area of a particular level and profile; 
 Creation of doctoral schools; 
 Financial management of the university; 
 Assurance of compliance of rules and regulations applicable to the university.  
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Furthermore, the rector enacts the organizational rules, which define the university’s 
organizational structure, as well as the organization and rules of operation of the university’s 
administration. 
All of the above-mentioned university bodies perform their duties during a 4-year term, and 
the same person cannot hold his/her office for more than two subsequent terms. The 
university’ statute provides for the manner of election of the various bodies, subject to legal 
requirements. 
 
The minister responsible for higher education exercises supervision over public universities, 
in particular as regards compatibility of the university’s actions with the law and its statute, as 
well as over the appropriateness of disbursement of public funds. The minister may demand 
information and explanations from university bodies; he/she may also review the university’s 
activities. The minister responsible for higher education may declare regulations enacted by 
university bodies void where they are found to be incompatible with the law. The minister 
may, under special circumstances, impose financial penalties upon the university; he/she may 
lodge a motion with the college of electors for the dismissal of the rector where it is found 
that the rector has violated the law. The minister may also dismiss a rector who is in flagrant 
breach of the law and request the Senate to reduce the term of office of the University Council 
where it is in breach of the law.  An important aspect of the minister’s supervisory role is the 
necessity of obtaining his/her consent by the university for opening studies in a particular area 
of a particular level and profile (The Act of 20 July 2018, Article 54). 
 
4. Comparison of the most important elements of public university governance before 
and after the reform 
 
The University Council is a new element of the public university management system, which 
had never existed within the structure of a state university. Most of the Council’s powers had 
previously been vested in the Senate; on the other hand, the university was able to appoint the 
so-called Convent, with a composition and advisory powers provided under the university’s 
statute (The Act of 27 July 2005, Article 60, 63). The University Council nominates 
candidates for the post of rector under the previous arrangements, candidates were nominated 
by groups of employees specified in the statute (The Act of 20 July 2018, Article 34). The 
Council also has vast supervisory powers as regards financial matters and the activities of 
university authorities, as discussed in the previous chapter. 
 
The second collective body – the Senate – has been vested with additional powers in the 
administration of the academic process, in particular, the awarding of academic degrees. Prior 
to the reform, this was within the province of the councils of the university’s fundamental 
organizational units (usually faculties) (The Act of 27 July 2005, Article 6). This collective 
body was not provided for under the law. Albeit such a council can be created under statute it 
had a limited advisory and consultative role. 
 
The rector, as a one-person body, has gained a greater scope of managerial powers and 
responsibilities.  In particular, this applies to the appointment and dismissal of university 
executives. Under the previous scheme, the heads of the basic organizational units (usually 
deans of faculties) were, as a one-person body, elected by the relevant local college of 
electors. The same applied to their deputies (vice-deans). Likewise, under the previous 
system, vice-rectors recommended by the rector, were elected by the relevant electors 
representing the whole of the staff (The Act of 27 July 2005, Article 75). Following the 



80 
 

reform, practically all executives are be appointed by the rector. The university’s statute may 
of course provide for a system of recommendations of candidates for these offices; however 
the rector is not under any obligation to take such opinions into account when making 
decisions on appointments (The Act of 20 July 2018, Article 23). Another important power of 
the rector concerns the university’s structure and administration. Prior to the reform, the law 
defined the position of the chancellor as the head of the university’s administration and 
management. The chancellor was appointed by the rector upon solicitation of the Senate’s 
opinion and was responsible before the rector for his/her acts ((The Act of 27 July 2005, 
Article 81). Following the present reform, the rector is much more at liberty as regards the 
shaping of the administrative structure, as he/she enacts the organizational rules and defines 
the operating rules, with no need of soliciting the Senate’s opinion or consent (The Act of 20 
July 2018, Article 23). 
 
The system of educating doctoral candidates has undergone a radical change. Introduced 
already at the outset of the 1980s, the system of doctoral studies at Polish universities was 
based on the structures of basic organizational units. The task of such units – as a rule, 
faculties – was the drafting of the regulations and programs of doctoral studies, and their 
implementation. Following the reform, these tasks have been taken over by so-called doctoral 
schools – there may be a number of such schools at a particular university, which is 
contingent on its academic potential. The new system entails the creation of new 
organizational units with the appropriate managerial and administrative structure (The Act of 
20 July 2018, Article 198, 205). 
 
Finally, it is worth highlighting the significant increase of the participation of student 
representatives in the exercise of supervision over the operations of the university bodies. To 
date, students had their representatives in collective and electoral bodies (no less than 20%) 
(The Act of 27 July 2005, Article 71). This principle has been maintained under the new Law, 
as well as the rule of issuing opinions as regards candidates for executive positions, directly 
related to student affairs. An exceptionally significant element of participation in the 
management of the university is the mandatory University Council membership of the 
Students Union president (The Act of 20 July 2018, Article 19). 
 
5. Conclusions 
 
The “Law on Higher Education and Science” of 20 July 2018 has introduced far-reaching 
changes in the Polish educational system, at times deemed “revolutionary”. The scope of the 
said changes, their number and pace of implementation raises certain misgivings as to the 
destabilization of the learning process and conduct of research. The academic sphere is deeply 
concerned by the restriction of internal democracy. In particular, this pertains to the abolition 
of elections to bodies at lower levels and the increase of the rector’s powers, in particular as 
regards staff matters. Doubts arise as to the composition and powers of University Councils. 
This primarily applies to members elected from outside the university’s community and the 
Students Union president, as these persons, as a rule; have little, if any, knowledge as to how 
a university operates. 
 
The shifting of powers of awarding degrees to the level of the Senate may be most difficult 
from an organizational standpoint, especially in the case of large universities with many 
disciplines of study. The Senates of such universities will not be capable of conducting a great 
number of doctoral and habilitation procedures. This being so, the appointment of special 
committees with the appropriate administrative management will be necessary. This new 
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structure is also pertinent for the creation of doctoral schools. This will most certainly 
increase the university’s operating expenses, and at the same time will complicate managerial 
procedures. Such effects have occurred in many European countries, which in recent years 
have carried out a similar transformation of higher education (Baltaru, Soysal 2018, pp. 223-
224; Christensen 2011, pp. 513-514). 
 
The new Law, by imposing the above-mentioned bodies and their powers, has also provided 
the universities with a large span of freedom, inter alia, in the determination of their internal 
structure, administration and management. It is an open question whether it will be possible to 
achieve the result of the effective operation of a university through the provisions of 
university statutes and other internal regulations, without a material increase of expenses. The 
answer to the question whether the introduced changes will bring about the expected increase 
of the level of teaching and scientific research – also remains unknown. Even after a few 
years such an answer will not be unambiguous, as illustrated by the example of reforms of 
English and Dutch universities (Leisyte, Enders, de Boer 2009, pp. 632-634). 
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Summary: In times when neither the price of offered goods or services nor the conditions 
under which they are created prove the competitiveness of a given organization, it is a 
responsible business that can have a significant impact on achieving an effective advantage in 
the area of the organization's activities in the competitive market (Charucka, 2015). 
Nowadays, CSR is becoming a key element of strategic activity of important organizations. 
Those who care about improving or maintaining a good image make efforts to promote their 
activities using CSR tools. 
Purpose: The aim of this paper is to present the results of research on the perception of 
representatives of the generation Z in the field of corporate social responsibility. The research 
allowed to gather information needed to determine the existing state of knowledge of people 
belonging to this generation regarding their understanding of the subject of CSR. Focusing on 
the group of the younger generation, the author of the study made efforts to determine to what 
extent the idea of CSR penetrates their environment, how aware they are of the importance of 
corporate social responsibility, whether they are interested in this issue and what their attitude 
to CSR is. 
Design/methodology/approach: The research was carried out in 2017/2018 using a 
questionnaire survey among students of the Częstochowa University of Technology. The 
research covered 320 students, 82% of the respondents were students of the Faculty of 
Management participating in lectures in the subject of human resources management in 
financial institutions. The remaining respondents were students of other faculties of the 
university, who were chosen at random and expressed their willingness to participate in the 
study. 
The results were subjected to the chi-square independence test. On its basis, it was assessed 
whether the responses to given questions depended on the age of the respondent. The null 
hypothesis (H0) assumes that there is no statistically significant relationship, while the 
alternative hypothesis (H1) assumes that such a relationship exists. The level of significance 
assumed for the tests is α = 0.05. 
Findings: The research allowed gathering information needed to determine the existing state 
of knowledge of persons belonging to the generation Z, as to their understanding of CSR. 
Focusing on the group of the younger generation, the author of the study made efforts to 
determine to what extent the idea of CSR penetrates their environment, how aware they are of 
the importance of corporate social responsibility, whether they are interested in this issue and 
what their attitude toward CSR is. 
Research limitations: The author is aware of the limitations of the research contained in this 
article, as it was carried out on a small group of respondents, and the results obtained are not 
universal. They are only a starting point for further and broader research in this aspect among 
a representative research sample. For obtaining valuable research results, it will be necessary 
to expand the set of research tools and increase the sample in order to include students from 
other universities and from other cities. 
Practical implications: The conclusions from the research have a significant value especially 
for the managerial staff, providing them with knowledge regarding the view of young people 
entering the labor market on the subject of corporate social responsibility. This is important 
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because the presence of generation Y and Z will be more and more visible in all aspects of 
social life, after all they reach maturity and start to play an increasingly important role in 
society, affecting many areas of our lives. These people will decide in the near future how 
economic units will respond to development challenges. It is up to them to determine whether 
responsibility and ethics will become a standard in the practice of managing the organization 
Determining their knowledge in the area of their understanding of CSR will be a valuable hint 
for future employers on how to manage them to achieve the set goals of the organization and 
use the potential of young people. 
Due to the fact that there are not many studies concerning young generations and they are 
fragmentary, the research presented below, although to a small extent, will provide some data 
that may become a starting point for further and more comprehensive analysis.  
 
Keywords: corporate social responsibility, generation Z, perception, organization 
management, knowledge management 

 
 

1. Introduction 
 
Modern management theories require organizations to recognize the expectations of the 
environment in order to improve the quality of their products and services. The ability to 
listen attentively to the needs of stakeholders is one of the key pillars of the company's 
competitive strategy. The concept of social responsibility, which is based on a long-lasting 
dialogue with stakeholders, sheds new light on the role of organizations in society, and social 
engagement promotes obtaining valuable information used to shape new sources of value 
growth (Losa-Jończyk, 2014). 
 
2. Research Background 
 
In the era of permanent development of the organization, knowledge is more and more 
appreciated because it is the main factor responsible for the development of a given 
organization and a key element in achieving success on the market (Drucker, 2001). 
Therefore, knowledge managed in a manner appropriate to the specifics of business 
operations of a given company generates profit in the financial and non-financial dimension. 
Knowledge in the context of CSR thus becomes the main and dynamic factor determining the 
strength and success of the company in the market, contributing to maintaining or improving 
its competitive position. Therefore, skillful knowledge management leads to improvement of 
the organization's effectiveness in terms of social responsibility (Klimczok, 2013) 
 
Managing knowledge about social responsibility and sharing it with the environment is a 
significant challenge, as it directly translates into the achievement of defined CSR goals and 
programs as well as the level of employees' competences and knowledge in this area 
(Skrzypek, 2015). The implemented process enables an efficient flow of information about 
projects implemented by individual departments in the area of CSR and organizes resources 
related to this issue. It is also important to increase the level of employee involvement in 
activities related to responsible business when they know what CSR means (Makuch, 2012).  
Careful management of the employee's knowledge brings positive effects to the company, but 
also to the employees themselves. Bearing in mind the benefits of knowledge management, 
organizations should ensure the creation of an organizational culture conducive to the free 
flow of knowledge leading to the continuous development of employees (Preuss, Cordoba-
Pachon, 2009).  
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3. Methodology 
 
The aim of empirical research in this article was an attempt to determine the perception of the 
representatives of generation Z in the field of corporate social responsibility. The research 
allowed gathering information needed to determine the existing state of knowledge of persons 
belonging to the generation Z, as to their understanding of CSR. Focusing on the group of the 
younger generation, the author of the study made efforts to determine to what extent the idea 
of CSR penetrates their environment, how aware they are of the importance of corporate 
social responsibility, whether they are interested in this issue and what their attitude toward 
CSR is. 
The research was carried out in 2017/2018 using a questionnaire survey among students of the 
Czestochowa University of Technology. The research covered 320 students, 82% of the 
respondents were students of the Faculty of Management participating in lectures in the 
subject of human resources management in financial institutions. The remaining respondents 
were students of other faculties of the university, who were chosen at random and expressed 
their willingness to participate in the study. 
The study covered people in the age group of 20 - 23 years, i.e. representatives of the 
generation Z who started their work in the labor market. It is a generation whose attitudes 
shape dynamically and whose current choices will largely determine the quality of future 
social and economic life in Poland. These people will decide in the near future how economic 
units will respond to development challenges. It is up to them to determine whether 
responsibility and ethics will become a standard in the practice of managing the organization 
(Jastrzębska, 2011). 
 
4. Results and discussion  
 
The obtained research results show that the young generation of employees shows interest in 
the subject of CSR, and adherence to the principles of social responsibility is an important 
aspect for them. 
Considering the respondents' opinions, it can be noticed that the issues most often indicated 
by them as important concerned the workplace and care for the employees of the organization, 
that is, running business in a way that would allow employees to take into account the ethical 
and moral principles in the workplace, and compliance with the principles of responsible 
personnel policy should be the norm in relations with employees. 
The young generation notes that corporate social responsibility activities should be addressed 
primarily to employee teams, and then to consumers and the environment. They perceive 
strength in teamwork due to the fact that its members can exchange competences and transfer 
knowledge to each other. They attach great importance to the work environment (Młodzi 
2011, 2011). People belonging to the generation Z are oriented to their own development, 
which is why, as the reason for choosing an employer, they indicate the need to work in an 
organization ensuring the possibility of professional development. In their opinion, the 
socially responsible employer should invest in their development through the creation of 
financing programs and co-financing of education. Among the representatives of the 
generation Z, there are advocates of modern solutions created for the sake of environmental 
protection. 
 
Based on the survey, it can be stated that young people see many benefits from using CSR in 
an enterprise. Organizations strive to build the best image of the employer by seeking the 
attention of the best job candidates. Creating good opinions on the local labor market is an 
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indispensable tool for improving the image of the employer, at the same time it is an area of 
corporate social responsibility (Biernacki, 2014). Companies trying to develop a well-known 
brand and build a favorable image will be able to get attractive applications. Therefore, an 
important subject of the research was an attempt to determine whether the activities of 
companies in the field of CSR are a motive for choosing a place of employment. The analysis 
of collected research material allows to conclude that running a business in a socially 
responsible manner is not in itself a major factor for the young generation of employees that 
affects the positive perception of a potential employer. In line with the expectations of the 
young generation of employees, organizations operating on the Polish labor market should 
conduct socially responsible activities mainly in the sphere of employment. The results of this 
part of the study reflect the positive attitude of the young generation towards a responsible 
employer using practices in terms of their social consequences in the sphere of employment. 
 
5. Conclusion 
 
The awareness of CSR issues among the younger generation is insufficient. It is, therefore, 
necessary to promote this topic. How to effectively inform about corporate social 
responsibility is a challenge for the education system as well as for public institutions. 
Knowledge of the problem was shown by only 75% of respondents, and yet most of them 
already have or will have contact with a business. Considering the respondents' declarations 
regarding the need to receive more information about CSR, education must be conducted 
skillfully using appropriate tools. Despite the average level of knowledge of the young 
generation in the field of CSR, they are positive about it and believe that organizations should 
be more involved in social activities. 
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Summary:  
Purpose: There is a general trend in the global business world, that businesses are 
increasingly thinking in the supply chain, not just in the value chain within the company, 
embracing the view that not companies but supply chains are competing with each other. 
Small and medium-sized enterprises play an important role in our supply chains, primarily as 
suppliers and intermediaries. 
According to domestic and international literature, supply chain management approach 
reduces stocks of companies in the supply chain, accelerates innovation, and increases 
customer service levels: overall competitiveness is improving. The benefits of thinking in 
networks and working closely together are exploited by large companies with a dominant role 
in the supply chain. In particular, the contact economy is a breakthrough for the small and 
medium-sized enterprise sector. 
Design/methodology/approach: In our research, based on a recent questionnaire survey, we 
examined, among other things, the extent to which the supply chain management approach 
can be found in domestic small and medium-sized enterprises. 
Findings: We report on the applied supplier-customer cooperation methods, the power 
relations in the partnerships, the nature of the cooperation, the push and/or pull character of 
the supply chains, and the approach represented by the Hungarian strategic leaders.  
 
Keywords: supply chain management, small and medium sized enterprises, business 
networks, contact economy 
 
 
1. Introduction 
 
In the globalizing world of the last decade, small and medium-sized enterprises have become 
increasingly important players in the developed market economy and the economic 
development of emerging regions, which has led the SME sector to the forefront of research. 
More and more authors share the view (see, for example, Koh et al., 2017) that small and 
medium-sized enterprises make a major contribution to the economic development and 
employment levels of individual countries and regions. 
 
In an ever-increasing competitive environment brought about by globalization, customers are 
facing increasing demands for better quality and cheaper products, higher service levels, a 
wide choice and faster delivery (Chow et al., 2008; Ketchen et al. 2008). All of these 
expectations, especially for the SME sector, are challenging, growing, and even more difficult 
to achieve. At the same time, the processes on the competitors' side make it difficult to 
maintain market positions: new business models are emerging, production costs are reduced, 
product development is accelerating, related services are becoming more and more flexible 
and higher, and the development of information technology also creates new business 

DOI: 10.17626/dBEM.ICoM.P01.2019.p013 



87 
 

opportunities (Chandra and Kumar, 2000). These challenges can only be met by individual 
companies – especially smaller ones –, if they cooperate with other companies, ie start 
thinking in the supply chain. Competition on the market today is no longer between the 
individual operating units, but not on the optimal functioning of the internal functional units, 
but the networks of the individual supply chains compete with each other and optimization 
extends beyond the corporate boundaries. 
 
2. Literature review 
 
In the international literature (see, for example, Li et al., 2005; Koh et al., 2007; Chow et al., 
2008; Ketchen et al., 2008), the approach of gaining competitive advantage over the past 15 
years has become widespread. Supply Chain Management (SCM) is one of the most effective 
tools. Supply chain management is a holistic approach to managing demand, procurement, 
production and logistics processes: a network that includes the manufacturer, the supplier, the 
warehouses, the retailer, the customer, and the production and delivery of products or services. 
the process towards the final customer, both upstream and downstream (Mentzer et al., 2001) 
in physical distribution, information flow and financial transactions (Stock and Boyer, 2009). 
Modern supply chain management concept means strategic differentiation, value adding, 
operational efficiency improvement, cost reduction (Bidgoli, 2010), integration and 
collaboration, operational excellence and virtual supply chains. 
 
Logistics and supply chain management have developed dynamically over the past decade as 
a result of market changes and have undergone significant transformation (Melnyk et al., 
2009). While previously focusing on the integration of functional areas within the company, 
increasing globalization has led to a shift in focus towards suppliers and customers to achieve 
optimum performance levels. While large companies are successfully implementing the 
benefits of an integrated supply chain through their effective collaborative relationships, the 
SME sector is not yet fully exploiting the benefits of a complex supply chain. In many cases, 
companies are characterized by distrust, retention of information, which hinders effective 
cross-border cooperation. 
 
Small and medium-sized enterprises are important players in the domestic economy, and in 
supply chains, supplier positions are increasingly being filled by smaller, flexible businesses. 
As in the European Union, 99.8% of companies in Hungary are small and medium-sized 
enterprises. However, businesses are on average smaller than in the euro area, 94.7% for 
micro-enterprises, 4.4% for small businesses, and only 0.7% for medium-sized companies 
(Vörösmarti et al., 2010). In Hungary, the significant increase in the number and economic 
weight of micro, small and medium-sized enterprises has resulted from the combined effect of 
several factors: changes in the conditions of farming, the gradual organization and legal 
system of the market economy, and the collapse of the former corporate structure and related 
employment constraints effect. The dynamic growth of the micro, small and medium-sized 
enterprise sector contributes fundamentally to the development of the market economy 
organizational and ownership structure typical of Hungary today (Holló, 2016). 
 
Bódi-Schubert (2012) analyzed operational risks related to the operation of supply chains, in 
particular the outsourcing of distribution activities. Numerous research projects outsourcing as 
a major intensification of business practices since the second half of the 1990s as the main 
cause of increased vulnerability to supply risks in recent years. According to Svanberg (2004), 
in order to increase operational efficiency and reduce costs, there is a general tendency for 
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businesses to focus on their core capabilities and outsource their support processes, which can 
weaken their operational stability and enhance the risk they take, with many benefits. 
 
According to the Hungarian corporate sector procurement is becoming increasingly important 
(Vörösmarty et al., 2010). Procurement is still primarily an operational task for SMEs, with 
the task of maintaining production and service while ensuring the right quality. Strategic 
purchasing decisions are made by the owner / manager, not a purchasing specialist. Small 
businesses prefer long-term relationships, but rather because they do not have the proper 
resources for regular and comprehensive market analysis. However, in most cases, genuine 
cooperation does not develop as a result of mistrust and lack of communication. 
 
Morvai (2018) examined sector-by-sector the size of small and medium-sized enterprises in 
the Hungarian food industry and the tightness of their integration with supply chain partners 
based on a supplier and customer supply chain integration index (SCI indicator) developed by 
it. The study supported the research hypothesis that medium-sized companies have more 
mature supply chain management than small businesses. Based on the results of Morvai in the 
domestic food industry, it can be clearly demonstrated that medium-sized companies have 
stronger customer integration and closer cooperation than their small-scale competitors with 
similar activities, resulting from the move towards committed partnerships. 
 
3. Methodology 
 
The results summarized in this article rely on empirical research data. In the autumn of 2018, 
we contacted the heads of 304 randomly selected Hungarian small and medium-sized 
enterprises with the request to complete our questionnaire. In addition to the company's basic 
data, our questions related to the company's strategy, supply chain management approach, 
methods and level of development of digitization. The questionnaire used in the research 
mainly contains qualitative data, but for easier processing, mostly closed and semi-open 
questions were included. 
 
The data collected during the questionnaire were entered into a database. Data processing was 
partly supported by Excel spreadsheet software and partly by SPSS statistical system. 
In the first step we examined the proportions of the answers to the questions, and then 
analyzed the correlations between the answers. Then, the hypotheses were tested for 
compliance with different 95% confidence levels. 
 
4. Results and discussion 
 
4.1. Basic data of the sampled enterprises 

Our basic objective was to examine the small and medium-sized enterprise sector in our 
research, but the questionnaires were also filled in by representatives of a few large-scale 
companies. Since the size of the filling companies was still quite close to the category of 
medium-sized companies, and the purpose of our research did not require strict enforcement 
of the criteria, we kept them in the sample. In terms of the number of employees, the sampled 
companies account for about one-third to one-third of the micro and small business 
categories. If we consider the medium and large enterprise category together, this group is 
roughly one third. 
There is a slightly different ratio of net sales. In terms of sales, 59% of the sampled companies 
are considered micro-enterprises, while 20% are considered small and 21% are medium or 
large. 
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As for the balance sheet total, we can see similar proportions again as compared to net sales. 
Thus, 9% of the sampled companies would be considered large companies in terms of state 
and EU subsidies, but the aim of our research is to keep these companies in the sample by 
examining the criteria less strictly. 
 
The industry's core data also includes industry sector classification, from which the company's 
position in the supply chain can be inferred. Producers / producers (32%), commercial (27%) 
and service providers (32%) came into the sample in approximately the same proportion, ie 
the sample was drawn from the whole spectrum of the supply chain. It can be assumed that 
commercial and service companies are located in a part of the supply chain closer to the 
customer, while the manufacturer / producer companies are further away from the customer in 
the chain. 
 
4.2. The presence of the supply chain approach in the sample companies 

The first question of the supply chain management part of the questionnaire was how to 
interpret the supply chain for the given enterprise: as an enterprise (internal) value chain 
(procurement-production-logistics) or as an inter-company (extended) value chain (our 
suppliers - our own company - our customers). It is a good sign that 69% of respondents have 
already identified an extended inter-company value chain. This is also a forward-looking 
result if respondents respond to this question as they expect, because this means that at least 
the basic knowledge is available about the interpretation of the supply chain that we consider 
"right". 
 
The next question of the questionnaire was to find out what customer and supplier 
cooperation methods are used by the companies. We asked the question as a closed question, 
but it was also possible to indicate other methods. Optional methods included supplier-
managed inventory (VMI), Just in Time delivery and/or delay, risk sharing, cost sharing with 
the partner (open book), electronic data exchange (EDI, real-time inventory, etc.), sharing 
market information (e.g. real-time sales data) with partner(s). Although the sample is not 
representative, we believe that the current situation in Hungary is well reflected in the fact 
that in total less than half of the SMEs interviewed apply any of the methods of cooperation. 
The most common (over 40%) supplier cooperation methods are VMI (44%), EDI (43%) and 
risk sharing (42%). The other methods, ie information sharing (38%), the JIT method (36%) 
and the delay (36%), and the sharing of cost information (31%) are used by 30-40% of the 
surveyed companies on the supplier side. 
 
The picture is even more unfavorable if we look at the collaboration methods applied on the 
customer side. The most commonly used solutions are the JIT method and the delay, which is 
used by 45% of the companies surveyed, and secondly by the market information sharing, 
which was nominated by 42% of the companies. The VMI is only 28% on the customer side. 
We have assumed that businesses usually do not use one of the methods listed, but typically 
more. Since VMI and JIT are systems that fundamentally change the supply chain strategy, 
we have examined how other methods are applied when these systems are used. We have 
found that VMI and JIT users use at least 42% of all other methods, but the use of most 
methods is 50% higher for VMI and JIT users. Particularly high proportions can be found for: 
63.4% of enterprises using VMI on the buyer side also use the JIT system on the customer 
side. On the supplier side, companies that use JIT are also using 64.3% VMI and 60.2% 
electronic data interchange on the supplier side. 
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The following two questions asked about the push or pull operation of the supplier and 
customer side. The suppliers of the surveyed companies work on average 58% in the pull 
system, while on the customer side this ratio is much higher, 67%. We also examined these 
ratios per industry and we found significant differences. On the service side, on average, over 
90% of customers are pull-type, while production is only 70%, and in trade only around 60%. 
There are minor differences on the supplier side, but the same order is observed. 
 
The next question in the questionnaire was to find out which functional areas of business 
partners are working with their partners. The possible answers were: research and 
development, procurement logistics, production, finance, marketing. It was also possible to 
designate other functional areas. The ranking of the areas of cooperation reflects the order in 
which companies build their cooperation in reality: 68% of the respondents identified the 
procurement and logistics area, the production area was 44%, and 39% of the companies 
selling the marketing function. This is followed by a slight lag in research and development 
(25%) and the financial sector (22%). 
 
The next question was how businesses, at their own discretion, dominated their customers in 
the supply chain. The relative majority of businesses, 41% on average, felt weak towards 
customers, one-third felt equal, while 26% felt particularly dominant. Although the standard 
deviation of responses is 25-29%, which is relatively large, it supports Levy's (2001) research 
that there is a strong bargaining position in the supply chain for SMEs. 
 
On the last question in the questionnaire, respondents had to evaluate the scale of the marked 
factors (5 - extremely important, 1 - not at all) in close cooperation with customers and 
suppliers. Figure 9 shows the average of the answers. According to this, the most important 
factor (with an average value of 4.67) was the effective management and joint solution of 
conflicts with the partner. Long-term, forward-looking thinking, future-centered thinking 
received a similarly high value (4.65). The commitment of senior management (4.33) and 
corporate culture (4.18) were also considered very important. This is followed by a process-
oriented approach of 4.03, an inter-company information system providing open 
communication with a value of 3.94, and a common IT-based solution with a value of 3.39. 
 
5. Conclusion 
 
Small and medium-sized enterprises in Hungary are also linked to supply chains and seek to 
exploit their competitive advantage in strategic cooperation. Corporate managers are generally 
familiar with the concept of supply chain and are largely right in the context of their own 
business. The most modern supply chain methods – like supplier-managed inventory (VMI), 
Just in Time delivery and/or delay, risk sharing, sharing of costs with the partner (open book), 
electronic data exchange (EDI, real-time stockpile, etc.), sharing market information (eg real-
time sales data) with partner(s) – are not unknown to the small and medium-sized enterprises. 
In fact, it can be said that they are used but not too often. It is also common that several 
methods are used at the same time. It can be observed that the supply chain management 
strategy is pulling in the direction of pull: the suppliers of the surveyed companies work on an 
average of 58% in the pull system, while on the customer side this ratio is much higher, 67%. 
On the service side, on average, over 90% of customers are pull-type, while production is 
only 70%, and in trade only around 60%. There are minor differences on the supplier side, but 
the same order is observed. The examined companies are already cooperating with their 
partners in different functional areas, and the co-operation is step-by-step: 68% of the 
respondents are cooperating in the field of procurement and logistics, 44% in production, 39% 
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of the examined companies in terms of marketing-sales function followed by somewhat 
lagging research and development (25%) and finance (22%). Our research has confirmed that 
there are companies with strong bargaining power in the supply chain with their 
customers/suppliers. Businesses interviewed agree that the most important factor in long-term 
cooperation is the effective management and joint resolution of conflicts with the partner, as 
well as the long-term, forward-looking approach, future-centered thinking. It is therefore clear 
that trust is the main basis for companies to work together effectively to build an appropriate 
coordination structure. 
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Summary: The aim of this article is to analyse the attitude towards money, meaning of 
money in life. The paper is based on the results of the research that was conducted in 2015 
and 2016 amongst university students of Visegrad Group countries within the project entitled 
‘The economic awareness of the young generation of Visegrad countries’. The empirical 
research was conducted at 4 universities in V4 countries, namely in Poland (Katowice), in the 
Czech Republic (Olomouc and Ostrava), Slovakia (Nitra) and Hungary (Gödöllő). The 
theoretical part is based on the concept of economic awareness, in which attitude towards 
money is one of the elements. In results and discussion part, several questions from a 
comprehensive questionnaire, which concerns attitude towards money, will be empirically 
analysed. In the conclusion similarities and differences in attitudes of young generation 
towards money will be presented.  
 
Keywords: money, social attitudes, young generation, Visegrad Group countries 
 
 
1. Introduction 
 
Money is the thing, which we encounter in our entire life. It is well known and used almost 
every day. The function of money in modern world is not only financial exchange but it also 
has an emotional function. Having money is associated with social prestige, freedom, 
security, possibility to spend free time according to preferences etc. (Tyszka, Zaleśkiewicz, 
2004).  
 
The classic of sociology, Georg Simmel had already drawn attention to these functions 
(Simmel, 1997, p. 210). Above all, Simmel saw in money measure of value. It’s a social 
creation, a result of human activity, which becomes repetitive and starts to be a perfect tool in 
social life (Simmel, 1997, p. 212; Borcuch 2010; Johnson, Krueger, 2006). He also points out 
on money impersonation. It shapes and limits people to a much lesser extent than having other 
things like ground or professional skills. Money impersonation allows to remove personal 
involvement from interpersonal relations. On the basis of Simmel views, areas of sociological 
thinking about money had been developed. These are: essence of work, its functions and 
features, social conditions of existence and development of money, social consequences of 
money functioning, perception of money, attitudes towards money, use of money in different 
social situation and patterns of its economic management (Borcuch, 2010; Egleberg, Sjoberg, 
2006; Muzikante, Skuskovnika, 2018).  
 
Therefore our concerns will be the young generation of the countries of the Visegrad Group, 
specifically students. This category of young people from the Visegrad countries have no 
experience in managing during the period of real socialism, their life experience is just the 
realities of the market economy.  
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The aim of this article is to analyse the attitude towards money, meaning of money in life. 
Similarities and differences between national groups, specially Hungarians, will be showed. 
In the Conclusion similarities and differences in attitudes of young generation towards money 
will be presented. 
 
2. Literature review: Attitude towards money and preferred attitudes    
 
Concept of money and its functions has been discussed on economy ground (Diener, 
Seligman, 2004; Borcuch, 2010; Górniak, 2000). Sociologists and psychologists are also 
interested in money. It’s due to the fact that it also meets social functions. Sociological 
theories about money are closely complementary with theories about social trust (Tyszka, 
Zaleśkiewicz, 2004; Kuźniarz 2006, p. 72). Money is a special and the most fundamental sign 
of such trust and trust finds its fullest material sign in money. Each monetary transaction 
involves broad social environment and requires trust. It includes contractors and socio-
institutional mechanisms which ensure efficient functioning of payment system. It was called 
“society abbreviation” by one of the researcher (Engleberg, Sjoberg, 2006). However, the 
most frequently examined and analysed topic, in sociology and psychology, is perception of 
money and attitudes towards money (Tang, Gilbert 1995; Johnson, Krueger, 2006; Wąsowicz-
Kiryło, 2013; Gąsiorowska, 2014). In the Polish scientific literature the definition of attitude 
towards money has been formulated on the basis of psychology: “Attitude towards money is 
total of relatively permanent dispositions to money evaluation and emotional responds to it 
and relatively permanent accompanying beliefs about nature and properties of money and 
relatively permanent disposition to certain types of behavior related to money” (Gąsiorowska, 
2014, p. 30).   
 
The analysis led to the distinction of five dimensions that define people attitude towards 
money. First of them is power and prestige. It reflects tendency to use money to impress other 
people and to treat money as measure of achieved success. The second is refraining from 
spending money.  This factor reflects cautious spending of money and reluctance to hasty 
spending. Further attitudes are mistrust, which indicates a tendency to perceiving situation 
related to money as suspicious and inducting to dishonesty, and quality, which concerns 
spending money in the most reasonable way. The last factor that define attitude towards 
money is anxiety, which indicates that money is the reason for fear and negative emotions 
(Tang, Gilbert, 1995; Tyszka, Zaleśkiewicz, 2004, p. 182-183).   
 
In the research about attitude towards money, authors usually try to distinguish profiles and 
types of attitudes.  They are useful for further research and enable to make comparisons and 
verifications. In the research that were conducted on the Polish basis four profiles were 
distinguished: anxious admirers, denying importance of money, reflective managers and not 
involved hedonists (Gąsiorowska, 2014, p. 62-70). Psychological and sociological research 
show that attitudes towards money depend on socio-demographic features in which age plays 
an essential role. The youngest people enjoy spending more and to a lesser extent think about 
saving money (Wąsowicz-Kiryło, 2013, p. 201-211; Dontsov, Zinchenko, Zotova, 2013). 
Younger respondents with longer anticipated life expectancy, more often than older people 
see the point of saving. Likewise, in the case of mortgage and loans – younger respondents 
see their profitability.  
 
These theoretical issues will be the subject of the analysis below. Presented empirical research 
is surely useful in our empirical analysis and they’ll be used for their verification. However, 
situation of young people is different from situation of older people because of the different 
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conditions of economic socialization, which took place in market economy conditions 
(Dontsov, Zinchenko, Zotova, 2013; Kowalczuk, 2014). It also influences on attitude towards 
money. That’s why we think creating new types of attitudes is necessary.  
 
3. Methodology 
  
The empirical analysis is based on the research conducted in April-May 2015 with the use of 
auditorium survey, as part of the Visegrad Standard Grant: “The economic awareness of the 
young generation of Visegrad countries”. The research was conducted in four V4 countries – 
Katowice, Poland (University of Economics in Katowice, University of Silesia in Katowice 
and Silesian University of Technology), Olomouc, the Czech Republic (Palacky University in 
Olomouc, University of Ostrava and Technical University of Ostrava), Nitra, Slovakia 
(Constantine the Philosopher University in Nitra and Slovak University of Agriculture in 
Nitra), Gödöllő, Hungary (Szent Istvan University in Gödöllő).2 In each of countries, groups 
of students were selected for the research, which was carried out with the use of auditorium 
survey. Those were most often graduate students of various faculties, such as social sciences, 
economic, technical, natural and medical sciences as well as humanities. The surveys were 
carried out by the employees participating in the grant. Additionally, in November 2016, 90 
surveys were carried out by the employees of the Department of Sociology, University of 
Ostrava. The total number of surveys was 1555. The empirical material gathered was encoded 
and statistically processed using the SPSS programme.  
 
The article will focus only on answers to questions about the attitude towards money of 
national groups V4, especially Hungarians. The analysis has been answered in two questions. 
 
First question show us general attitudes towards money: “With which of the following 
statements concerning the relation to money you agree?” The respondents were confronted 
with three statements: (S.1. Money does not bring happiness, S.2. There are many things in 
life much more important than money). The students had five possible answers to choose 
from: “definitely yes”, “rather yes”, “rather not”, “definitely not” and “hard to say”.  
 
The second question show the specific situation and attitudes toward money: “What is your 
view on the importance of money in your life?” (S.1. I feel worse when I do not have what my 
friends have, S. 2. You have to spend a lot of money to have respect and impress people, S.3. 
If someone does not have money, it means that they are shiftless, S.4. II cannot enjoy my free 
time, as I have no money” The students have the same possibilities. The results will be 
presented in the tables (in percentage data).  
 
4. Results and discusion 
 
4.1. Relation to money young generation V4  

The research about the diagnosis of attitudes towards work is about to start from first question 
about the general relation to money. (Table 1) 

                                                 
2 The empirical analysis is part of the Visegrad Standard Grant: “The economic awareness of the young generation of 
Visegrad countries” no. 21420008 (2015-2016). 
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Table 1: With which of the following statements concerning the relation to money you agree? (%)  
 
National 

Definitely 
yes 

Rather Yes Rather  
not 

Definitely 
not 

Hard to say 

1. Money does not bring happiness 
Poles (N = 400) 13,5 35,0 25,8 21,3 4,4 
Czechs (N = 349) 12,5 52,3 23,5 7,2 4,5 
Slovaks (N = 387) 14,0 29,2 37,0 16,4 3,3 
Hungarians (N = 368) 16,9 32,8 33,1 15,4 1,8 

2. There are many things in life much more important than money 
Poles 56,0 36,0 4,7 1,3 2,0 
Czechs 54,5 36,3 7,5 0,5 1,2 
Slovaks 64,1 28,2 5,9 1,0 0,8 
Hungarians 56,6 33,6 5,5 2,7 1,6 
Source: Team research, own calculation 
 
Almost half of Poles, Slovaks and Hungarians definitely agree or rather agree with the first 
statement: “Money does not bring happiness”. However, there are differences when we 
analyze detailed answers. “Definitely yes” answers were most frequently chosen by 
Hungarians (16,9%) and the least by Czechs (12,5%). The difference in choices is around 5%. 
While “rather yes” answer was most often chosen by Czech (52,3%) and the least by Slovaks 
(52,3%). The difference is 23,1%. We can conclude that Hungarians most strongly agree with 
this statement and Slovak the least. Czechs don’t express such a strong view, they rather agree 
or disagree. While Poles are close in their views to the Hungarians, but less strongly support 
this statement. Such interpretation of results is confirmed by the analysis of answers, which 
didn’t accept the statement. The Polish students most strongly disagree with this statement 
(21,3% “definitely not” answers) and Czech students the least (7,2%). It means that 
Hungarian students show slightly ambivalent attitude towards this statement.  
 
In conclusion, the results of answers to the question aren’t clear. Similar results had been 
obtained in another research (Dontsov, Zinchenko, Zotova 2013, Falęcka, 2013). However, 
we can formulate some generalizations. Poles are a national group that most often disagree 
with this statement. That means 1/5 of them think that money is needed for happiness. The 
next national group, which stresses more strongly that the money is needed for happiness are 
Slovaks and then Hungarians. Czechs show the negative or ambivalent attitudes to the 
greatest extent. It can be explained due to the fact that poorer societies attach more 
importance to money than richer societies, such as Czechs.  
 
Next statement, which is: “There are many things in life much more important than money”. 
The vast majority of students definitely agree with this statement. It’s a similar result that had 
been obtained in another research (Dontsov, Zinchenko, Zotova 2013, Falęcka, 2013, 
Muzikante, Skuskovnika 2018). The differences in the answers of Poles, Czechs and 
Hungarians aren’t large. Slovaks most strongly agree with such statement (64,1% of 
“definitely yes” answers), then Hungarians (56,6%) and Poles (56,0%). This statement is 
slightly less strongly accepted by Czechs (54,5%). The decisive lack of acceptance is at the 
level from 2,7% (Hungarians) to 0,5% (Czechs).  
 
4.2. Behaviors and attitude towards money young generation V4 

The second question concerns more specific situations and choices, which students face every 
day. Those questions were supposed to not only diagnose students awareness but also specific 
behaviour. Students were asked this question: “What is your view on the importance of 
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money in your life?” As in the previous question, students were supposed to respond and 
chose possibility from “definitely yes” to “definitely not”. Results are presented below.  
 
Table 2: What is your view on the importance of money in your life? (%) 

 
National 

Definitely 
yes 

Rather  
yes 

Rather not Definitely 
not 

Hard to say 

1. I feel worse when I do not have what my friends have   
Poles (N = 400) 2,5 12,8 47,3 35,3 2,1 
Czechs(N = 349) 1,8 20,3 54,8 18,5 4,6 
Slovaks(N = 387) 5,7 19,6 48,1 25,3 1,3 
Hungarians (N= 368) 12,3 31,4 34,8 17,8 3,7 

2. You have to spend a lot of money to have respect and impress people    
Poles 1,3 3,0 27,8 67,3 0,6 
Czechs 0,8 4,0 37,0 54,0 4,2 
Slovaks 1,6 4,7 32,0 60,5 1,2 
Hungarians 10,9 24,6 38,0 23,5 3,0 

3. If someone does not have money, it means that they are shiftless 
Poles 1,8 12,0 35,5 44,3 6,4 
Czechs 1,8 7,5 38,5 42,2 10,0 
Slovaks 2,1 5,9 23,0 65,4 3,6 
Hungarians 8,5 16,1 38,3 29,8 7,3 

4. I cannot enjoy my free time, as I have no money 
Poles 0,8 7,5 32,2 55,0 4,5 
Czechs 7,5 32,3 45,5 11,5 3,2 
Slovaks 2,7 15,5 38,0 41,1 2,7 
Hungarians 44,3 41,8 9,3 2,7 1,9 
Source: Team research, own calculation 
 
By analysing the first of the above statements: “I feel worse when I do not have what my 
friends have” we can say that the vast majority of students don’t agree with this (“definitely 
not” and “rather not” answers together: Polish students - 82,6%, Czech students - 73,3% and 
Slovak students - 73,4%). On the other hand, only half of Hungarian students gave such 
answers (52,6%). When it comes to “definitely not” answers it was most often chosen by 
Polish students (35,3%) and the least by Hungarian students (17,8%).  By contrast, Hungarian 
students most frequently agreed with this statement (“definitely yes” and “rather yes” answers 
- 43,7%). Among Polish students only 15,3% of them chose this answer. Hungarian students 
more often feel the pressure to have money, because then they don’t feel worse than others. 
It’s one of the signs of materialistic approach to life, it mostly characterizes inhabitants of big 
cities (Wąsowicz-Kiryło, 2013, Dontsov, Zinchenko, Zotova 2013, Falęcka, 2013, Muzikante, 
Skuskovnika 2018).  
 
This otherness in Hungarian students’ attitude towards money is confirmed by the analysis of 
the next statement: “You have to spend a lot of money to have respect and impress people”. 
This statement indicates a prestigious treatment of money and consumption. Psychological 
research has shown that people with low self-esteem believe that money has the power to give 
strength, prestige and control over others. Having these things enable them to raise their self-
esteem (Johnson, Krueger 2006, Engleberg, Sjoberg 2006, Gąsiorowska 2014). Hungarian 
students are the ones, who most commonly agree that you need to spend money to impress 
others. There is more than 1/3 of such people while only less than 6% in other countries (the 
least approved by Polish students – 4,3%).  More than 90% of Polish, Czech and Slovak 
students don’t agree with such statement and only 61,5% of Hungarian students (Dunay et al., 
2018). Is it the effect of living in a big city, in the capital? We can explain this otherness only 
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by this factor or some cultural specificity. Polish students are also mostly inhabitants of big 
cities, though not as large as Budapest (Swadźba 2018). 
 
It’s confirmed by the fourth statement: “If someone does not have money, it means that they 
are shiftless”. Almost ¼ of Hungarian students (24,6%) support this statement. While only 
8,0% of Slovaks, 10% of Czechs and slightly more, because 13,8% of Poles support as well. 
“Definitely yes” answers were chosen by 8,5% of Hungarians and only by 1,8% of Poles and 
Czechs. Hungarian students attach more importance to money and think that those who don’t 
have it are guilty by themselves.  
 
In contrast, last statement: “I cannot enjoy my free time, as I have no money” brought a 
decisive surprise. In another research, money isn’t needed for majority of young people 
(Dontsov, Zinchenko, Zotova 2013, Falęcka, 2013, Muzikante, Skuskovnika 2018). The 
youngest age group up to 24 years, in the vast majority didn’t agree with such statement. Our 
research showed similar results for Polish students (55,0% of “definitely not” answers and 
32,2% of “rather not” answers) and Slovaks students (41,1% of “definitely not” and 38,0%  of 
“rather not” answers). Czech students less decisively disagree with this statement (11,5% of 
“definitely not” answers), while almost half of them rather not agree (45,5%). The biggest 
surprise are views of Hungarian students, because in the vast majority they agree with this 
statement: “I cannot enjoy my free time, as I have no money” (44,3% of “definitely yes” and 
41,8% of “rather yes” answers). In conclusion, it can be stated that Czech students, living in a 
richer country and Hungarian students, coming from big cities don’t accept such situation that 
it’s possible to enjoy free time without money. The need for money in its pleasant spending 
grows with prosperity of society. 
 
Summing up this part of analysis about attitudes towards money, we can state that majority of 
students don’t attach much importance to money. It concerns Polish, Slovak and Czech 
students to the greatest extent. These students don’t judge other people based on their 
spending of money. What’s more, they don’t feel bad when they don’t have things, which 
their friends do (Dontsov, Zinchenko, Zotova 2013, Falęcka, 2013, Muzikante, Skuskovnika 
2018). Hungarian students represent slightly different attitude, which differs from other 
national groups. They attach much bigger importance to money, it’s related to evaluation of 
people after whether they have or spend money. Hungarians show materialistic approach to 
life by accepting an attitude, which indicate that lack of something what other people have 
influence on their self-esteem.  
 
5. Conclusion 
 
Money plays a big role in today’s world and has a lot of functions. Presented attitudes towards 
money depend on socio-demographic features. One of these features is age. The young 
generation of V4 countries was brought up in market economy conditions and had an 
opportunity to get to know real value of money.  
The results of research show, that students generally show abstemious attitude towards money 
without attaching too much value to it, but they appreciate that money is necessary in life. 
They think that money doesn’t bring happiness and there are more important value than 
money. For most students form V4 countries money isn’t necessary to have a pleasant free 
time, although some of them appreciate it in this regard.  
The conclusions mentioned above concern the overall results. There are some differences 
between students from different countries in attitudes to money and attitudes towards money. 
Hungarians are the most different in their views and behaviors, although we can find 
dominating features in attitudes among students from V4 countries. However, it’s difficult to 
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say, whether these are national features or they also stem from other socio-demographic 
features.  
The research show that attitudes towards money depend on young people material situation. 
Youth from big cities and wealthy families has to a large extent materialistic attitude and they 
appreciate money more and evaluate other people through it. Thanks to having money they 
have experienced comfortable life, so money is an important value for them and they declare 
its usage (spending free time, unplanned shopping, succumbing to whims). Youth, who comes 
from poorer environment, also appreciates value of money, but it’s a desired value for them, 
without which they can’t get around. Generalizing, we can say, that attitudes towards money 
presented above, are in every national group. They are a result of not only national specifics, 
but as well a result of socio-demographic features of the researched students. Other attitudes 
towards money are represented by richer youth from big cities and other by youth from 
poorer, smaller and rural environment.  
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Summary:  
Purpose: The High Territorial Unit (HTU) is represent the regional self – government level in 
Slovak Republic. HTU is a legal entity, which, under the conditions laid down by law, 
manages its own property, own incomes, secures, and protects the rights and interests of its 
inhabitants. In practice, this means that HTUs may dispose of their property under Act No. 
466/2001 Coll. on property of Higher Territorial Units in the same way as legal entities in the 
private sector. Thus, HTUs can earn part of their incomes from entrepreneurship with their 
property and create a competitive environment for other businesses. However, unlike the 
private sector, where the majority of the property are used to generate profits, the majority of 
property of regional self-government are primarily used to provide both original and 
transferred competences, and property that are not used for this purpose can be used for 
commercial purposes. The aim of the paper is to evaluate the effectiveness of the use of 
property of HTUs through the analysis of incomes from property business and ownership in 
the period 2002-2017. 
Design/methodology/approach: Analysis of selected indicators of financial management of 
municipalities relating to the use of property of HTUs. In addition, based on selected 
indicators, we will also analyse the share of these incomes on the total income of the HTUs as 
well as on the non-tax incomes. The basis for the analysis was the cumulative data from 
HTUs in the Slovak Republic, which is present by the Ministry of Finance of the Slovak 
Republic.  
Findings: The analysis revealed the fact that the incomes from the use of property of HTUs 
are low, despite the fact that HTUs also have property in its portfolio that are not used to 
provide competencies so can be used for commercial purposes. 
Research limitations/implications: However, the analysis of selected indicators showed that 
HTU could not generate such incomes from property that would be sufficient for the 
operation of HTU. In order to increase these incomes, it would be appropriate to examine the 
overall structure of the property and its use. 
Practical implications: The results obtained during the evaluation period can help HTU to 
identify reserves in the use of its property. This low-income rate points to the fact that the 
HTUs are unable to fully using the potential of their property and, despite fiscal 
decentralization, are still dependent on the tax incomes, which they receive from the state 
budget. 
Social implications: The results of the analysis form the basis for the creation of strategic 
documents focusing on HTU property policy. 
 
Keywords: business activities, property of Higher Territorial Units, incomes from business 
and own of property of the regional self – government 
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1. Introduction  
 
Socio-economic changes in Eastern and Central Europe brought new discussions about 
regional policy and regional development (Klimovský, et al. 2014, p.30). It notes also 
(Surazka, et al., 1996, p.451) who say that regionalism has been a relatively recent 
phenomenon in Western Europe where, since the mid-19th century, a unitary and highly 
centralised state was the norm with only a few exceptions. The first signs of democratic 
maturation have already appeared in Central Europe, although their range varies from country 
to country. An important part of the democratization of the political system is decentralization 
of management, which means the transfer of decision-making powers from a central level. 
Competencies passed to the authorities, which created based on free and democratic elections 
(Leška, 2015, p.8). With the emergence of democracy, there is a division of governance 
between the center, the regions, and the place at the same time as sharing responsibility for 
quality, availability and efficient use of public resources (Hamalová et al., 2014, p. 92). It also 
confirms it (Krawczyk-Sokołowska, et al., 2018, p.385) who note that the local self-
government units by carrying out transferred competences and their own competences, offer 
multidimensional value to their communities. According to (Klimovský, et al. 2014, p.32) the 
beginning of the process of independence in Central and Eastern Europe (CEE) in the 1990s 
was marked by enormous optimism and the declared desire for stronger fiscal decentralization 
and the transfer of powers, responsibilities and resources to local and regional self - 
government units should be closest to citizens in their daily problems. The democratic 
principle includes the right of citizens to take part in public affairs. The degree of democracy 
of a particular system reflected in the functioning of local and regional self - government, 
which is one of the segments of a legally regulated society (Mauhar, 2010, p.205). The most 
developed country in the process of decentralization is Hungary, where in 1994 the directly 
elected regional councils introduced (Surazka, et al., 1996, p.440). The role of local self - 
governments in a restructured economy is becoming increasingly important. This is also 
because economic life is becoming increasingly global (Bobáková, 2017, p.101). It should be 
emphasized according to (Šinkovič, 2019, p.240) that local and regional authorities play an 
important role in the governance, organization and direct provision of public services to 
citizens. It is necessary to build efficient and economic regional self-government. (Vavrek, 
2018, p. 7) notes that efficient means the use of public funds in such a way that ensures the 
optimum level of achieved objectives in relation to the resources needed to achieve the 
objectives. The success of regional self-government concerns the provision of economic and 
social services. As the aim is to ensure the economic and social development of a regional self 
- governments, so performance can be understand as achieving the results or effects of 
regional self-government on regional development. Indicators for measuring the external 
performance of regional self - government include the regionally GDP per capita, equivalent 
household income, employment rate in the regions, net domestic annuity and number of 
entrepreneurs - natural persons (Bobáková, Viceková, 2019, p.139). 
 
2. Literature review  
 
From the regional policy point of view, the self - government region is a territorially defined 
area for the creation and implementation of regional, economic, social structural and 
innovation policies. The characteristic of the region is the setting of priorities and strategies 
and, from the point of view of implementation, the central level of decentralization and 
decentralization is the responsibility of the self - government region for the management of 
the territory (Hudec et al., 2009, p.35). For example (Lozina, Juras,2019, p. 430) note that the 
creation of the current system of local and regional self-government in Croatia started in 1992 
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with the adoption of the local self-government act and the act on districts, towns and 
municipalities, where regional self-government is included. As far as Croatia's regional self-
government is concerned, it has gone through a turbulent period since 1992. There were 428 
municipalities in the Republic of Croatia, 127 towns, 20 districts and regional self-
government units, and Zagreb, the capital of the Republic of Croatia, has a special status of 
town and region. Currently, there are 576 local and regional government units in the Republic 
of Croatia. Since the beginning of 1999, Poland has created 16 self-governing units. This 
system created in the process of creating three-level self-government, on the one hand with 
the involvement of specific territorial communities, on the other hand, based on 
decentralization activities in the state. Poland's accession to the European Union has required 
the creation of regional self-governing territorial units capable of implementing their own 
regional policy (Grzelak, 2010, p. 210). In April 2001 approved bill proposals that anticipated 
establishing twelve regional self- government units and twelve units of parallel state 
administration in Slovak Republic. Aside from the above mentioned, these proposals were on 
the upcoming parliamentary sessions repeatedly amended and on 4 July 2001 the Parliament 
passed crucial laws. The approved laws established an 8+8 model on the regional level 
(Nižňanský, 2005, p. 8). The first period of existing of high territorial units in Slovak 
Republic (2002-2005) interpreted as an "initial and transitional" phase, which based on the 
establishment of self-governing regions and the transfer of competences from the state. The 
second period of 'maturation' (2005-2009) focused on regional development. During this 
period, self-governing regions strengthened their financial position (Buček, 2011, p. 18). Self 
- government regions in Slovak Republic to become the leading actors of development at 
regional level (Klimovský, 2006, p. 32). It also confirms this Hamalová et al., 2014, p. 323) 
who note that high territorial units in the Slovak Republic, based on the law, became a major 
subject at the regional level responsible for the development of its territory. In order to ensure 
that the high territorial units are able to carry out all the tasks imposed on them by law, in 
addition to the established bodies, they also need to have given and guaranteed basic economic 
conditions, which are funds and own property. High territorial units have strengthened their 
tax autonomy through fiscal decentralization. They have become financially independent from 
the central government, but they must demonstrate through their economic activities that they 
are responsible for their competencies (Bobáková, 2017, p. 100). 
 
3. Methodology 
 
The aim of the paper is to evaluate the effectiveness of the use of property of HTUs through 
the analysis of incomes from property business and ownership in the period 2002-2017. We 
analyse following relationship:   
 
IOB1   =  

100x
HTUs f o incomes   total

property   with theownership and   business  thefrom incomes       (1) 

 
IOB2   = 

100x
HTUs of  incomescurrent    total

property   with theownership and    business  thefrom incomes     

       (2) 
 
IOB3   = 

 HTUs of incomes tax -non   total

property  with theownership and   business   thefrom incomes     

                  (3) 
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We also used MS Excel tools for modelling by trend lines of indicators IOB1, IOB2 and IOB3. 
Graphical presentation of trend lines of indicators IOB1, IOB2 and IOB3 illustrate the changes 
of existing data or forecasts of future data. In the case of data with irregular fluctuations, 
polynomial trend line is a preferred. Trend curve equation and reliability coefficient are part 
of the figure for the observed indicator. If the value of the reliability coefficient is close to 1 
or is equal to the number 1 then the trend line is accurate. As a base, we used the data from 
the evaluation of the results of budget management of municipalities and higher territorial 
units in the Slovak Republic.  
The incomes from business and ownership of property divide into own incomes of higher 
territorial units (Table 1). 
 
Table 1: Structure of incomes of High Territorial Units in Slovak Republic 

 Incomes of High Territorial Units 

Own incomes 

non-tax incomes from ownership and transfer of ownership of property of a higher 
territorial unit and from activities of a higher territorial unit and its budgetary 
organizations 
interest and other incomes from funds of a higher territorial unit 
sanctions for violation of financial discipline imposed by higher territorial units 
donations and incomes of voluntary collections for the benefit of a higher territorial unit 
shares in other state administration taxes 

Other incomes 

subsidies from the state budget to cover the costs for transferred competencies in 
accordance with the Act on the State Budget for the relevant financial year and subsidies 
from state funds 
other subsidies from the state budget in accordance with the Act on the State Budget for 
the relevant financial year, 
special-purpose subsidies from the municipal budget or from the budget of another higher 
territorial unit for the implementation of contracts under special regulations 
European Union funds and other foreign funds provided for a specific purpose 
other income provided for by separate regulations 

Source: Act No. 583/2004 Coll. about budgetary rules of territorial self-government, own processing 
 
4. Results and discussion 
 
Higher territorial units started their activities in January 2002. In the same year, 
decentralization of public administration began, when the state began to pass some 
competencies to local and regional self-government. This fact also reflected for the incomes 
of higher territorial units. Therefore, it is problematic to compare 2002 and 2003 with other 
years, since in 2002, the competencies transferred in individual stages and thus the state 
transferred aliquot amounts of funds to budgets of high territorial units. Since 2004, with the 
exception of 2009, 2010 and 2012, total incomes increased every year. Compared to 2004 and 
2017, the total incomes rise almost a 2-fold increase (Figure 1). The share of incomes from 
entrepreneurship and ownership of property create on average 0.5% on total incomes 
(indicator IOB1).  
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Figure 1: Development of total incomes of High territorial Units in Slovak Republic  
Source: Ministry of Finance of Slovak Republic, own processing 

Current incomes get higher territorial units primarily from share tax. This income create 
income from personal income tax, which state send to higher territorial units 30% of the total 
income from personal income tax. In addition, higher territorial units can also obtain funding 
from other sources (Table 1).  
 
In the analysis time, the decline of current incomes occurred only in 2010. In comparison with 
2004 and 2017, there was an almost double increase of current incomes (Figure 2). The share 
of incomes from entrepreneurship and ownership of property create on average 0.7% on 
current incomes (indicator IOB2). Incomes from entrepreneurship and ownership of property 
consists mainly of rental incomes but also from the own business activities of higher 
territorial units. 
 
Higher territorial units can use their property for business purposes only if they are unable to 
use them for self-government purposes respectively for public purposes. In the overwhelming 
majority, higher territorial units rent their property to firms. The incomes from 
entrepreneurship and ownership of property are part of non-tax incomes. These incomes used 
higher territorial units to ensure their daily operation. These incomes experienced a 
fluctuating trend over the analysis time. However, compared to 2004 and 2017, these incomes 
increased significantly (more than 7-times). 
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Figure 2: Development of current incomes of High territorial Units in Slovak Republic 
Source: Ministry of Finance of Slovak Republic, own processing 

We observe a slight decrease in non-tax incomes in 2009. Non-tax incomes increased 
significantly in 2013-2015 compared to the previous year due to an increase of administrative 
payments from citizens (Figure 3). The share of incomes from entrepreneurship and 
ownership of property create on average 8% on non-tax incomes (indicator IOB3). 
 

 

Figure 3: Development of non – tax incomes of High territorial Units in Slovak Republic 
Source: Ministry of Finance of Slovak Republic, own processing 

As we can see in all graphs, the best trend line model is polynomial of 6th degree. Polynomial 
trend lines of the 6th degree of all indicators have upward character. Coefficient of 
determination for indicator IOB1 is 0.9438, for indicator IOB2 is 0.9531 and for indicator IOB3 
is 0.8995. The values of the reliability coefficient are close to 1 and it reflects that used trend 
model is appropriate. Based on this, we can predict that there will be increase in the coming 
period.   
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5. Conclusion 
 
Higher territorial units have different positions in Europe related to historical and cultural 
circumstances, traditions and constitutional principles. Whatever their character, they are an 
indispensable part of the process of European integration of decentralized countries. An 
analysis of incomes from entrepreneurship and ownership of property showed that these 
incomes accounted for only marginally part of the total incomes of higher territorial units. 
However, under non-tax incomes, they account for 8% of these incomes. Nonetheless, it can 
be state that higher territorial units use to a very small extent their property to generate 
additional incomes.  
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Summary:  
Purpose: The aim of the study is to review the production impact of parasitism and 
coccidiosis in swine. 
Methodology: The literature search covered published journal articles, technical books, 
textbooks, university lecture notes and reports. All the direct disease impacts of the major 
external and internal parasites in both breeding and fattening pigs were included in the review 
with special regard to average daily gain (ADG) and feed conversion ratio (FCR) as the most 
important production parameters in swine fattening from an economic point of view. 
Findings: The external parasites, such as mites, lice, flies, fleas and ticks, usually have 
detrimental impact on ADG and FCR for fattening pigs. The internal parasitic infestations, 
such as ascariosis, trichuriosis, strongylosis, stephanurosis, hyostrongylosis and 
oesophagostomosis, deteriorate the production parameters (ADG, FCR, mortality) in almost 
every production period, causing significant production losses. In the slaughterhouse the 
condemnation of liver with "milk spots" due to ascariosis might also cause severe economic 
losses. For suckling piglets, the effective prophylaxis against coccidiosis is of fundamental 
importance in order to prevent both the pre- and post-weaning digestive disorders due to 
secondary infections causing deteriorative performance, consequently financial costs.  
Practical implications: The occurrence of parasites, and I. suis can significantly deteriorate 
the production parameters of swine breeding and fattening, thus, profitability. Hence, 
antiparasitic control programs may result in significant improvement of production 
parameters and can be beneficial. 

 
Keywords: swine, external parasites, internal parasites, coccidiosis, production losses 

 
 

1. Introduction 
 
The herd health management is of importance in profitableness on swine farms, and their 
productivity can be improved with removal of pathogens. Surveys carried out in intensive 
swine units showed that the external and internal parasites in swine could have detrimental 
impact on production, thus, might result in considerable economic losses. Having assessed the 
production impact of parasitisms and coccidiosis in swine, the cost-benefit analysis of 
different antiparasitic treatments becomes possible (Dijkhuizen & Morris 1997). 
 
2. Literature review 
 
The most important harmful effects of the ectoparasitic infestations of swine are blood 
sucking, restlessness or decreased activity of the hosts, dermatitis, pruritus and the 
transmission of different pathogens, which ultimately result in decreased reproductive 
performance, reduced weight gain and feed conversion efficiency, and skin lesions at 
slaughter (Morris & Meek 1980; Sykes 1994).  
The internal parasites of swine are still widespread, therefore every producer should be aware 
of their presence and the resulting losses. Several factors influence the amount of losses, of 
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which the species of the endoparasites present, housing, management, feeding, geographical 
location and pig breed are the most important (Morris & Meek 1980; Sykes 1994). Despite 
the mainly subclinical infections, the economic importance of endoparasites originates from 
several sources: reduced fertility of sows, reduced feed intake and daily weight gain, lower 
feed conversion efficiency, lower lean meat proportion of the carcass, significant increase of 
the condemnation of lungs and liver, and in the clinical forms, if accompanied by other 
diseases, the mortality rate may increase significantly, as well (Kipper et al. 2011). 
Therefore, the aim of this study is to review the major external and internal parasites in swine 
(including coccidiosis) and to gain a broader understanding to their impact on production 
parameters, especially ADG, FCR and mortality. This included a synthesis of current 
literature on the subject. 
 
3. Methodology 
 
The literature search covered published journal articles, technical books, textbooks, university 
lecture notes and reports and was performed using the following methods: 

a.) Online search; Ebsco Discovery Service (EDS), google scholar and google web were 
searched for papers with "swine" or "pig" and "parasites" or "parasitism" or 
"coccidiosis" and "impact" or "production" or "loss" or "economic" or "cost-benefit". 

b.) On-site literature search in the Ferenc Hutȳra Library, Archives and Museum at the 
University of Veterinary Medicine Budapest was conducetd with assistance of a 
librarian.  

c.) Three experts in the field of swine parasitisms were asked to provide suitable 
publications. 

d.) References of interest in indetified papers were reviewed. 
e.) Other relevant publications that the author was aware of were included. 

Articles written in English or German or Hungarian were included. Articles were retained if 
they reported either original research or reviewed aspects of production impacts of parasitisms 
and coccidiosis in swine. 
Using the framework proposed for livestock diseases by Rushton (2011), all the direct disease 
impacts (either visible or invisible) of the major external and internal parasites in both 
breeding and fattening pigs were included in the review with special regard to ADG and FCR 
as the most important production parameters in swine fattening from an economic point of 
view.  
 
3. Results and discussion 
 
3.1. The effect of ectoparasites on production 

The most important ectoparasitic infestations influencing production parameters are mange 
caused by Sarcoptes scabiei var. suis and pediculosis caused by Haematopinus suis 
(Damriyasa et al. 2004; Davies 1995). 

Sarcoptic mange in pigs 
Sarcoptic mange is the most important ectoparasitosis of swine worldwide, which is 
responsible for the highest economic losses among ectoparasitic infestations in swine 
production. The economic importance of this disease results from two factors: the majority of 
swine farms is infected (primarily subclinical mange), and the infestation influences the ADG 
and FCR of piglets and growing-finishing pigs (Davies 1995). Both the acute and chronic 
form of the disease lead to significant economic losses (Ronald et al. 2005).  
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Sarcoptic mange can be eradicated by antiparasitic treatment, however, it is cheaper and more 
cost-effective to treat only animals with clinical signs, producers, therefore, choose this 
protocol more frequently (Perry & Randolph 1999; Rambags 2004). The cost of the 
eradication (drug and labour cost) is relatively easy to calculate, but to appraise the benefits 
stemming from the control of mange we have to know the production impact of the infestation 
(Dijkhuizen & Morris 1997).  
Scientific researches on the assessment of the economic importance of the mange yielded 
quite different results, so far. In the breeding period, the average number of weaned piglets 
per scabies infected sow reduced by one (0.1-2.1) due to the crushing of piglets as a result of 
the pruritic behaviour. After antiparasitic treatment the incidence of piglet crushing reduced to 
half to one-third, culling of sows also decreased, and piglets of treated sows showed faster 
growth rate, the number of runt pigs diminished, and the sow feed consumption per weaned 
piglet or per kilogram live weight of weaned piglets decreased due to the larger litter weight 
at weaning (Damriyasa et al. 2004; Davies 1995). The results of the published field trials 
showed that ADG reduced by 11% on average (1-29%), and FCR deteriorated by 6% (2-10%) 
in the fattening phase. Based on these studies, it is likely that FCR reflects the reduction in 
performance better than ADG. Condemnation and lower carcass value (due to papulae and 
abscesses) are also important loss sources (Davies 1995). 

Pediculosis in pigs 
Low-intensity louse infestations do not cause a detectable deterioration in ADG and FCR. 
Infested weaned piglets show decreased activity, spend less time at the feeder, and move less, 
as well. Pruritic behaviour is caused in fattening pigs, which leads to skin damage, therefore 
the hide value is reduced (Davis & Williams 1986). 

House flies and stable flies 
House flies (Musca domestica) and stable flies (Stomoxys calcitrans) mean serious indirect 
hazard in terms of epidemiology, occupational and public health, besides that their occurrence 
is very annoying. These parasites might reduce production performance directly due to the 
disturbance caused to the host, but based on the results of field trials, FCR is not affected, 
only ADG reduced by 1.3-2.4% compared to pens with effective fly control (Davis & 
Williams 1986). 

Flea infestation 
Flea infestation in pigs is of minor importance from an economic perspective, because only 
heavy infections cause intensive irritation. The allergic dermatitis similar to that of the dogs 
may occur, which can be confused with mange (Sykes 1994). 

Tick infestations 
Tick infestations in pigs are caused by Ixodes, Dermacentor and Ornithodoros species, but 
their occurrence is exceptional in intensively managed pig herds. Their economic importance 
results from the disturbance caused to the host (Sykes 1994). 
 
3.2. The effect of internal parasites on production 

The meta-analysis of 18 scientific papers published in international journals between 1971 
and 2009 was performed in order to assess the effects of experimental and naturally occurring 
endoparasitic infections on the production of fattening pigs. The statistical analyses showed 
that the daily feed intake reduced by 5%, the ADG by 31%, respectively and the FCR was 
17% higher, on average, compared to the worm-free fattening pigs (Kipper et al. 2011). The 
endoparasites of the largest importance in swine in the temperate zone are the large 
roundworms, the swine whipworms, and the nodular worms. Besides these endoparasites, the 
production may be significantly compromised in some herds by the red stomach worm, the 
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small intestinal threadworm and the swine kidney worm infections (Roepstorff & Nansen 
1998). 

Large roundworm infection 
Ascariosis is the most prevalent endoparasitosis of swine worldwide, being present in 50-75% 
of swine herds in most countries. It is the most important internal parasite infection from an 
economic point of view, as well (Thamsborg et al. 2013). The economic losses caused by 
Ascaris suum originate from the reduction in ADG, higher FCR and condemnation of the 
liver. In experimentally infected animals, the increase in the dose of A. suum eggs showed a 
negative linear correlation with ADG (2-9%) and FCR (5-13%) compared to control pigs 
(Hale et al. 1985). The economic effect of migrating A. suum larvae stems from the liver 
condemnation due to “milk spots” (up to 41% of the livers may be condemned), which could 
mean heavy economic loss to the producers in the slaughterhouses (Kurze & Wesemeier 
2006). A study conducted in Denmark reported that on farms not controlling ascariosis, “milk 
spots” were found in 10-33% of the livers (Boes et al. 2010). 

Swine whipworm infection 
The swine whipworm (Trischuris suis) is a widespread endoparasite which lives in the large 
intestines and it consumes blood, and causes enteritis, diarrhoea, loss of appetite, which result 
in reduced growth, wasting and death of the infected animal. The ADG reduced by 6-35% and 
the FCR deteriorated by 3-33% in experimentally infected fattening pigs compared to worm-
free controls (Hale & Stewart 1979). 

Nodular worm infection 
Oesophagostomosis (Oesophagostomum spp.) is common in fattening pigs, while it is the 
most frequently occurring endoparasitic infection in sows and boars. The deterioration of 
production parameters was observed only in the first 21 days of the fattening in 
experimentally infected pigs: both ADG and FCR deteriorated by 6-13%. The number of live 
newborn piglets decreased by 0.15, and the average weight of the piglets was 0.3 kg smaller 
in infected sows (Hale et al. 1981). 

Red stomach worm infection 
Hyostrongylus rubidus is a blood-sucking internal parasite living in the stomach of the host, 
causing clinical or subclinical infection. ADG reduced by 18%, whereas FCR decreased by 
8% in experimentally infected fattening pigs compared to controls (Castelin et al. 1970). 

Small intestinal threadworm infection 
Strongyloides ransomi is most common in warm climate regions, but the infection occurs in 
suckling pigs in moderate climate regions, as well, which are infected via the intact skin or via 
colostrum. Experimental infections showed a linear correlation between the dose of infection 
and the main parameters in the fattening phase. Depending on the dose of infection, ADG 
reduced by 10-29% and FCR increased by 6-44% compared to control animals (Hale & Marti 
1984). 

Swine kidney worm infection 
Stephanurus dentatus is responsible for a significant proportion of liver condemnations 
besides ascarids in the USA. ADG reduced by 25-69%, whereas FCR deteriorated by 3-24% 
in experimentally infected pigs (Hale & Marti 1983). 
 
3.3. The effect of pig coccidiosis on production 

Coccidiosis is one of the most frequent causes of diarrhoea in piglets, and Isospora suis is one 
of the most prevalent pathogens in intensive pig farming systems. The results of international, 
mainly Western-European studies showed that coccidiosis is present on 75-76% of the pig 
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farms, and 40-100% of the piglets on a farm may be infected irrespective of the hygienic 
circumstances. Studies conducted in the mid-2000s showed that 44% of the pig farms was 
infected, and the within-herd prevalence was 10-90% based on faecal sample examination 
(Maes et al. 2007). The clinical signs of coccidiosis appear minimum 2-4 days after infection 
in 2-3 weeks old piglets, and the diarrhoea lasts for 3-4 days. Coccidiosis damages the 
intestinal mucosa and impairs intestinal function, therefore, the ADG of piglets decreases. The 
reduction in weight gain may reach 1000 grams until weaning even in the subclinically 
infected animals (Maes et al. 2007). These effects impair ADG in the entire growing-finishing 
phase, thereby extending the fattening period and reducing annual income. In addition, the 
deteriorated FCR after weaning increases feed cost. Coccidiosis results in increased mortality, 
and if mixed with secondary viral and mainly bacterial infections, it may cause high mortality 
rate before weaning (Mengel et al. 2012). Obviously, the treatment of diarrhoea caused by 
secondary infections results in increased antibiotic use, and, therefore, larger drug cost. 
The results of laboratory and field trials to date show that metaphylactic treatment at the age 
of 1-5 days decreases the occurrence of diarrhoea by 83-98%, the cost of antibiotics used for 
treatment of diarrhoea reduces by 85-90%, and mortality rate is lowered by 53-63% (Maes et 
al. 2007). Furthermore, ADG improves significantly, treated pigs are more uniform at 
weaning, and weigh 0.5-1.4 kg more, depending on the infection pressure and the time of 
weaning (which means an increase in ADG of 25 grams on average). The difference in live 
weight can reach 0.8-3.5 kg by the end of the growing phase (at the same time FCR improves 
by 8.5%, on average). Consequently, a 3-5.4 kg larger slaughter weight is achieved in a 5-12 
days shorter fattening phase (Maes et al. 2007). 
 
3.4. Cost-benefit analysis of antiparasitic treatments 

The first step in the cost-benefit analysis of preventive antiparasitic treatments and of 
metaphylactic treatment of coccidiosis is the calculation of herd-level economic losses. The 
following data have to be acquired: (1) the within-herd prevalence of ecto- and endoparasitic 
infections, and that of the different forms of coccidiosis; (2) the extent of deterioration in the 
production parameters influenced by the parasitic or coccidial infections; and finallly (3) 
summation of the economic consequences due to the affected production parameters 
(Dijkhuizen & Morris 1997; Morris & Meek 1980). 
The prevalence of parasitic and coccidial infections can be assessed by herd diagnostic tests. 
Thereafter, the change in production parameters (in the nursery and in the fattening phase: 
mortality, ADG and FCR) can be relatively accurately quantified based on the results of field 
trials, but the lack of them can be estimated fairly well by using literature data. The findings 
of this paper can help the swine health professionals to assess the economic impact of 
parasitisims and coccisidiosis, and to convince the farm managers to control these diseases. 
Naturally, the possibility of multiple infections with several parasite species and I. suis should 
be taken into account among field conditions. This makes the estimation of overall production 
losses attributable to parasitic infections a little bit more difficult, particularly, because of the 
interactions among pathogens (Morris & Meek 1980). The additional revenue due to the 
suppression of the infection can be calculated based on the expected improvement of 
production parameters as a result of the treatment. The profit of the treatment can be 
calculated by comparing the additional revenue and the treatment costs. In most cases under 
field conditions, only the lowered feed cost is considered, which yields misleading results, 
since the additional revenue of producing more finishers must not be neglected. Of course, the 
amount of extra profit per slaughter pig greatly depends on the farm conditions, the feed costs 
and the price of finished pigs (Dijkhuizen & Morris 1997). 
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4. Conclusions 
 
Antiparasitic treatments exert their effects in two ways: firstly, the host gets rid of the 
parasites and their harmful effects instantly, secondly, the herd will be exposed to the 
infection pressure caused by eggs, larvae, etc. living in the environment to a much lesser 
extent. Results from the literature consistently confirmed that the occurrence of ecto- and 
endoparasites, and I. suis can significantly deteriorate the poduction parameters of swine 
breeding and fattening (especially ADG and FCR), and therefore, profitability. Thus, 
antiparasitic control programs may result in significant improvement of production 
parameters and can be beneficial from an economic point of view. 
 
Acknowledgements 
The Project was supported by the European Union and co-financed by the European Social 
Fund: (1) EFOP-3.6.1-16-2016-00024 ‘Innovations for Intelligent Specialisation on the 
University of Veterinary Science and the Faculty of Agricultural and Food Sciences of the 
Széchenyi István University Cooperation’; (2) EFOP-3.6.2-16-2017-00012 ‘Development of a 
product chain model for functional, healthy and safe foods from farm to fork based on a 
thematic research network’; and (3) EFOP-3.6.3-VEKOP-16-2017-00005 ‘Strengthening the 
scientific replacement by supporting the academic workshops and programs of students, 
developing a mentoring process’.  
 
 
References 
 
1. Dijkhuizen A. A., Morris, R.S. (1997), Animal Health Economics, 1st ed. University of Sydney, 

Sydney, Australia, pp. 1-306. 
2. Davis D.P., Williams R. E. (1986), Influence of hog lice, Haematopinus suis, on blood components, 

behavior, weight-gain and feed-effeciency of pigs, Vet Parasitol., 22, pp. 307-314. 
3. Morris R. S., Meek A. H. (1980), Measurement and evaluation of the economic effects of parasitic 

disease, Vet Parasitol., 6, pp. 165-184. 
4. Perry B. D., Randolph T. F. (1999), Improving the assessment of the economic impact of parasitic 

diseases and of their control in production animals, Vet Parasitol., 84, pp. 145-168. 
 



112 
 

 MANAGEMENT OF REPLACEMENT HEIFERS TO IMPROVE  
PROFITABILITY ON DAIRY FARMS 

 
István FODOR1, László ÓZSVÁRI2 

1, 2 University of Veterinary Medicine Budapest, Budapest, Hungary 
E-mail: fodor.istvan@univet.hu 

 
 
Summary:  
Purpose: Despite representing 15-20% of the total cost of milk production, heifer raising is 
often neglected in the daily routine and in research, as well. 
Methodology: Between May and November 2015, we surveyed the reproductive management 
applied in heifers on 34 large dairy farms in Hungary, and the reproductive indices of 50,396 
heifers on these farms were quantified. The associations between the reproductive 
management and performance were analysed based on the data of 14,763 heifers, using linear 
and logistic mixed-effects models. 
Findings: Mean (± standard deviation) age at first service, age at first calving (AFC), and 
mean first-service conception risk were 15.5 ± 1.6 months, 25.6 ± 2.2 months, and 47.1%, 
respectively. Prior to first calving, 8.6% of the inseminated heifers were culled, at 23.9 ± 3.9 
months of age, on average. Estrus detection aids were used in 14.7% of the herds. Most 
commonly, pregnancy diagnosis was performed weekly (34.4%) or monthly (25.0%). Farms 
that applied estrus detection aids had lower AFC (-0.88 months, p = 0.001). On farms where 
pregnancy checks were performed > 1x per week, AFC was 0.62 months lower compared to 
farms that performed less frequent pregnancy checks (p = 0.023). The economic loss 
stemming from the suboptimal AFC was estimated at 35.4 thousand EUR on herd level on an 
average farm. 
Practical implications: Intensive technologies can help in improving the performance of 
heifers, and therefore, profitability on dairy farms. 
 
Keywords: age at first calving, dairy cattle, economics, replacement heifer, reproduction 
 
 
1. Introduction 
 
Heifer raising plays an essential role in profitable dairy farming, representing 15–20% of the 
total milk production costs. In spite of its large share in costs, the management of replacement 
heifers is often ignored (Mourits et al., 1997). Producers aim to minimize costs associated 
with heifer rearing and to maximize future profitability, e.g. by shortening the non-productive 
period through younger age at first calving (Ózsvári, 2014). The aims of our research were to 
survey the reproductive management and performance of replacement heifers on large 
Hungarian dairy farms, and to determine which management practices are associated with 
better reproductive parameters. 
 
2. Literature review 
 
Age at first calving (AFC) is the most important reproductive parameter of heifers from an 
economic point of view. Heinrichs (1993) suggested that the economically optimal AFC is 
23-24 months. Each additional day in AFC beyond the optimum increases the cost of raising 
by 2.87 GBP (Boulton et al. 2017). Therefore, improvements in the reproductive performance 
of replacement heifers can potentially yield remarkable economic benefits. In a survey of 
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dairy herds in Canada, 27% of farmers who used activity monitoring devices applied this 
technique in heifers, most commonly with the aim to improve reproductive performance 
(Neves and LeBlanc, 2015). Reproductive ultrasonography allows for earlier nonpregnancy 
diagnosis compared to rectal palpation; therefore, both breeding intervals and the time to 
conception can be shortened (Romano et al., 2006). Regarding the cows of the large dairy 
farms in Hungary it was concluded that even the best herds could not achieve the traditional 
reference values of reproductive performance, although a wide variety of costly reproductive 
tools were applied (Fodor et al., 2016; Fodor et al., 2018a). In cows, heat abatement with 
ventilation and sprinklers, lack of a postpartum voluntary waiting period of minimum 50 days, 
and performing transrectal ultrasonography were the most related to improved reproductive 
performance (Fodor et al., 2018a). 
 
3. Methodology 
 
Reproductive management practices of heifers were surveyed between 22 May and 6 
November 2015 on 34 large-scale Hungarian dairy farms (Fodor et al., 2018bc). The 
following inclusion criteria were set up for the herds: (1) use of computerized on-farm 
records, (2) continuous participation in milk recording at least from 1 January 2011, and (3) 
herd size above 250 cows. Individual heifer data from the farms participating were collected 
from the Livestock Performance Testing Ltd. (Gödöllő, Hungary) for 50,396 heifers first 
inseminated between 1 January 2011 and 31 December 2014 to quantify the major 
reproductive parameters. The associations of reproductive management and performance were 
determined by linear and logistic mixed-effects models based on the data of 14,763 heifers 
first inseminated in 2014. Data were analysed in MS Excel 2013 (Microsoft Corporation, 
Redmond, WA, USA). R version 3.3.2. was used for the statistical analyses (R Core Team 
2016). The economic loss stemming from AFC in the studied herds was estimated in MS 
Excel 2013, using 24 months as the optimum. In the economic estimation, the daily loss due 
to AFC accounted for 3.1 EUR (Boulton et al., 2017).  
 
4. Results and discussion 
 
4.1. Reproductive parameters and management of replacement heifers 
Mean size of the surveyed herds was 755 cows (range: 291–2,502), with a 10,014 kg (range: 
8,330–12,541 kg) 305-day corrected milk yield. Heifers were 15.53 ± 1.59 months old (mean 
± SD) at first insemination, on average. 47.1% of the heifers conceived to first insemination. 
Prior to first calving, 8.6% of the inseminated heifers were culled or died. Those inseminated 
heifers that did not reach first calving left the herd at 23.94 ± 3.95 months of age. First calving 
of the heifers occurred at 25.61 ± 2.22 month of age. 
The prevalence of certain reproductive management practices is shown in Figure 1.  
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Figure 1: The use of certain reproductive management practices in heifers (n = 34) 

Source: own construction. 

Body weight was the most extensively used criterion of breeding eligibility (85.3%), however, 
it was regularly measured on 47.1% of the farms only. Estrus detection aids (e.g. activity 
meter, tail chalking) were used in 14.7% of the herds. Visual estrus observation was 
performed during daytime or in 24 hours in 52.9%, continuously in certain part of the day 
(e.g. in the morning) in 8.8%, and in short (≤40 min) periods in 32.4% of the herds. Estrus 
observation was not performed in 5.9% of the herds, these farms relied on estrus detection 
aids, exclusively. On most farms, sex-sorted semen was used for the first insemination only 
(25.0%) or for the first and second (43.8%) inseminations. Early pregnancy diagnosis in 
heifers (by means of reproductive ultrasonography or pregnancy-associated glycoprotein 
examinations) was performed in the minority of the herds (38.2%). Performing pregnancy 
checks weekly was the most prevalent practice (34.4%), however, diagnosing pregnancy in 
heifers on a monthly basis was very common (25.0%), as well. On 14.7% of the farms 
pregnancy status was confirmed once, whereas pregnancy status was confirmed twice on 
5.9% of the farms. However, on the majority of the farms pregnancy was not confirmed after 
the initial diagnosis. 
 
Previously, the reproductive management of dairy cows was surveyed on the same farms as 
involved in the present study. Estrus detection was by far more intensive in cows than in 
heifers, since more than two-thirds of these farms (67.7%) applied activity monitoring 
devices, and 20.6% used tail chalking in cows (vs. 11.8% and 5.9% in heifers, respectively) 
(Fodor et al., 2016). The use of advanced early pregnancy diagnosis methods was less 
common, and the frequency of pregnancy examinations was lower than in cows in the same 
herds (Fodor et al., 2016). 
 
4.2. The associations of reproductive management practices and performance 
The use of estrus detection aids was associated with younger AFC compared to visual 
observation exclusively. Heifers from herds with not continuous estrus observation tended to 
have lower AFC than heifers subject to continuous observation (p=0.057); however, the lowest 
AFC was achieved in herds with no visual observation. On farms where conventional semen 
was used exclusively, AFC was higher than on farms that used sexed semen only for the first 
AI (p=0.049). Checking pregnancy status more than once per week was related to lower AFC, 
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compared to weekly or less frequent pregnancy diagnoses. First calving age tended to be 
lower when pregnancy rechecks were performed (Table 1). 
 
Table 1: Associations of age at first calving (AFC) and management practices 

 Mean 
AFC 

95% confidence 
interval 

p 

Method of estrus detection   

Visual observation only 25.32 24.93-25.72 0.001 
Estrus detection aids 24.44 23.96-24.95 
Duration of visual observation 

Continuously during the day 25.57 25.51-25.57 0.025 
Not continuous 24.76 24.68-24.77 
No observation 24.43 24.34-24.44 
Number of AIs with sexed semen 

The first AI only 24.54a 24.45-25.36 0.048 
More than one AI 25.40ab 24.51-26.38 
No sexed semen 26.07b 24.70-27.70 
Pregnancy recheck 

No 25.30 25.28-25.30 0.070 
Yes 24.72 24.69-24.72 
Frequency of pregnancy diagnosis 

Weekly or less frequently 25.25 25.23-25.25 0.023 
More than once per week 24.63 24.60-24.63 
a, b Different superscripts within a management practice with three options indicate a significant (p<0.05) 
difference. 
Source: own construction. 
 
We studied large commercial farms, where the large number of replacement heifers could 
potentially limit the efficiency of visual observation; therefore, the use of estrus detection aids 
was advantageous. The authors believe that not continuous visual observation was more 
efficient, probably due to the responsible employee’s higher level of commitment to this 
activity. The efficiency of visual observation depends on the time of day, frequency and 
duration, as well as the signs considered to determine whether the animal is in estrus (Roelofs 
et al. 2010). Performing pregnancy checks frequently (more than once a week) was linked to 
reduced AFC, possibly because the time lost until open heifers were found was reduced. 
Recheck of pregnancy status tended to be associated with reduced AFC, as well. This 
suggests the need for pregnancy rechecks, despite pregnancy wastage being more common in 
cows than in heifers (Starbuck et al. 2004; Gábor et al. 2008). 
 
The economic loss stemming from the suboptimal AFC was estimated at 35.4 thousand EUR 
on herd level on an average farm. Therefore, large room exists for the improvement of the 
profitability of heifer raising on commercial Hungarian dairy farms. 
 
5. Conclusions 
 
Our results show that costly reproductive management tools (e.g. estrus detection aids) and 
labour-intensive management practices (e.g. frequent pregnancy checks) were applied on few 
farms in heifers. The use of estrus detection aids, visual estrus observation limited to short 
periods, sexed semen, and frequent pregnancy diagnoses were associated with improved 
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reproductive performance in replacement heifers. The economic loss stemming from the 
suboptimal AFC was estimated at 35.4 thousand EUR on herd level on an average farm. In 
order to minimize the losses stemming from the extended non-productive period prior to first 
calving (indicated by higher first calving age), the uptake of more efficient reproductive 
management practices is suggested in dairy herds. 
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Summary:  
Purpose: The study aimed to measure the impact of corporate governance on financial firm 
performance of the Small Medium Enterprises (SMEs) in emerging country, namely 
Indonesia.  
Design/methodology/approach: In this study, corporate governance (CG) as an independent 
variables were proxied by set of variables, including firm’s board independence directors 
proportion, public minority shareholders’ ownership, the number of board size and audit 
committee presence; whilst, firm performance as a dependent variable was measured by the 
firm’s ROA and ROE. The two control variables were used, i.e., firm’s leverage and net profit 
growth.  149 listed firms was collected and processed from the Indonesian Stock Exchange 
from 2012 to 2017.   
Findings: Only one CG variables have significant impact on firm performance, namely public 
minority ownership shareholders. It indicates that the higher percentage of this variable will 
associated of the higher financial performance of the SMEs’ firms. Two other control 
variables have significant impact on the firm performance, which indicates that these 
variables are paramount for the firm’s going concerns. 
Research limitations: This study only applies the quantitative desk research by using 
secondary data which has limitation problems to understand deeper about the performance of 
each SMEs’ firm.  It is suggested to apply a qualitative approach for the future research. 
 
Keywords: corporate governance, SMEs, firm performance, emerging country 
 
 
1. Introduction 
 
The issue of corporate governance (CG) has been a growing area of management research 
especially among large and listed firms in both developed and developing countries since 
1990s (Durisin and Puzone, 2009; Abor and Adjasi, 2007). Corporate governance is described 
as “a set of relationships between a company’s management, its board, shareholders and other 
stakeholders. Corporate governance also provides the structure through which the objectives 
of the company are set, and the means of attaining those objectives and monitoring 
performance are determined” (OECD Principles of Corporate Governance, 2004). 
International guidelines perceive that Good Corporate Governance (GCG) assures 
accountability and improves performance.    
The significance of corporate governance practices have not only benefits for the larger 
companies within developed nations, but also have the advantages for the SMEs business 
firms in the emerging countries. Most majority of the recent research studies in developing 
countries have proven that implementing of good corporate governance practices have a 
positive impact to the firm performance (Vo and Nguyen, 2014; Umrani, Johl and Ibrahim, 
2015; Rasidh and Lodh, 2011; Guo and Kumara, 2012; Chugh, Meador and Kumar, 2012).   
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According to IFC (2018), the corporate governance codes of conduct has already introduced 
since 2000 in Indonesia which dedicated mostly for the listed and stated-owned enterprises 
purposes, and always being revised for several times up to present.   The limited studies in 
these areas with respect to SMEs have focused mainly on developed and advance economies; 
it is crucial to examine and analyze corporate governance practices and performance in the 
SMEs sector from the context of an emerging economy (Abor and Adjasi, 2007). Therefore, 
the objective of this study is to investigate the impact of corporate governance for SMEs’ on 
their firm performance in Indonesia. In this study, corporate governance as an independent 
variables was proxied by the set of variables, including firm’s board size, firm’s board 
independence composition, the presence of audit committee, and public minority 
shareholders’ ownership; whilst, firm performance as a dependent variable was measured by 
ROA and ROE. The two control variables were used, including firm’s leverage and net profit 
growth.   
 
2. Theoretical Background and Hypothesis Development 
 
Board independence composition (CG1) and firm performance 
The issue of board independence as an important factor in ensuring board effectiveness 
through the monitoring and strategic roles of the directors (Fuzi, Halim, MK, 2016). The 
ultimate factor for the board independence is by acquiring enough numbers of the independent 
directors on board which stated that the director’s ability, willingness and board environment 
might lead to the independent attitude of each director.  According to Abdullah (2004) and 
Foo and Zain (2010) it showed positive and significant correlation between the board of 
independence with returns on assets, profit margin and earnings per share. From the finding, it 
indicated that the board’s independence might contribute to the effective performance of a 
firm. It showed evidences that the high number of independent directors on the board 
influenced the company’s financial performance.  Therefore, it is essential to have 
independent directors on the board since it resulted in better firm performance.  As such, the 
next hypothesis is: 
 
H1 : the board independence positively affects firm performance 
 
Public minority ownership sharehoders (CG2) and firm performance 
The relationship between public minority ownership structure and firm performance has been 
of interest to researchers given the corporate governance issues arising from the separation of 
ownership by minority shareholders and control by managers. Public minority ownership is 
the total number of shares outstanding that are owned by minority shareholders within listed 
companies. Minority shareholders have been viewed as a weaker parties within the companies 
(Joseph, 2016). However, from several studies, the roles of minority shareholders ownership 
structure are important in order to adhere corporate governance practices and to have a 
positive impact for the firm’s sustainability and performance (Onder, 2003; Cueto, 2009; 
Ameer and Rahman, 2009).   Thus, it suggests for the next following hypothesis:  
 
H2 : public minority ownership shareholders positively affects firm performance 
 
Board size (CG3) and firm performance  
The board of di rectors is the center of control in the company and this board has ultimate 
responsibility for the health and long-term success of the firms (Herdjiono and Sari, 2017).  
A Board of Directors, includes a board member that is responsible for the firm’s performance 
and running or managing the firms. The larger the size of the firm’s board of directors, the 
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better it will be able to reduce any agency conflicts that occur in the firm (Walczak, 2013; 
Klein, 2002; Dalton et al., 1999). The Board of Directors is responsible for managing the firm 
and decision making and determining the strategy for the firm. If the management make an 
opportunistic action, the directors can make decisions effectively, precisely and quickly to 
minimalize the management actions.  Research conducted by Coles et al., 2008) looked at the 
effect of the mechanism of corporate governance and the ownership structure of firm 
performance. The result’s showed that the size of the board of directors affects the firm 
performance. Consequently, this study posits hypothesize that: 
 
H3: the size of board of directors positively affects the firm performance 
 
Audit committee presence (CG4) and firm performance  
The audit committee is a group of people appointed by the board of commissioners, 
responsible for maintaining the independency of the auditor from the management (Herdjiono 
and Sari, 2017).  In the agency theory known as moral hazard, the manager or the agent do not 
implement the tasks as agreed in the employment contract. One of them is the possibility of 
fraud in the financial statements. The audit committee is responsible for overseeing the 
financial reports, external audit, and observing the internal control system (including internal 
audit) that may reduce opportunistic management that performs earnings management by way 
of overseeing the financial statements and supervising the external audit.  The presence of the 
audit committee of the firm, it will improve the supervision of the firm, especially in the 
financial statements in order to reduce the possibility of fraud occurring and preventing the 
agency conflict as well as improving the financial performance (Xie et al., 2003; Bouaziz, 
2012; Anderson et al., 2004).  Therefore, this study suggests the following hypothesize: 
 
H4: the audit committee presence positively affects the firm performance 
 
Firm’s leverage (CV1) and firm performance 
Financial leverage is very important external financing modes. Financial leverage shows that 
a business needs finance to purchase a new asset, enhance their production or operational 
activities. It views that financial leverage is one of the best way for organization to achieve its 
goal (Iqbal and Usman, 2018).  However, many studies and research show that financial 
leverage and firm performance can have negative relationship due to the high rate of interest 
which can decreasing the firm’s financial performance (Inam and Mir, 2014; Iqbal and 
Usman, 2018; Ali, 2014; Abu-Abbas, 2017). Hence, the next hypothesis: 
 
H5 : firm’s leverage negatively affects firm performance  
 
Firm’s net profit growth (CV2) and firm performance 
Net profit growth gives a good picture of the rate at which companies have grown their profits 
and can sustain in the future business operations. Sales and net profit growth is the most 
significant growth variable affecting financial performance in the real industries everywhere. 
Therefore, the higher net profit is grow, it is a highly likely the higher firm performance will 
be (Ramezani, Soenen, Jung, 2001; House & Benefield, 1995). Then, it proposes for the next 
subsequent hypothesis: 
 
H6 : firm’s net profit positively affects firm performance 
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3. Methodology 
 
Data Set Resources Description and Sample Study 
The data set used in this study was a secondary data which were collected and processed from 
firms’ annual report and financial statements of the Indonesia’s SMEs listed companies in 
Indonesian Stock Exchange for the period from 2012 to 2017. The non-probability purposive 
sampling was used by obtaining information from the Pefindo25 SMEs Index.  The sample 
were the pooled data of the 68 listed firms with 149 samples obtained in total, which combine 
both time series and cross sectional data.  The considerations in using the samples are as 
follows: 
 The information and the shares liquidity from the Pefindo25 SME index who ranks the top 

25 SMEs listed firms regularly 
 The existence and continuous of firms annual reports and audited financial statements 
 The information contained in the annual report and/or audited financial statements include 

all the variables used in the study 
The raw data and designated information taken from the audited financial statements and 
annual report are processed and presented in the Microsoft Excel and then inputting to the 
SPSS data sheet.   
 
Measurement of Variables and Study Model 
Dependent Variables 
This study aims at investigating the effects of corporate governance on SMEs’ firm 
performance.  In this study, the SMEs’ firm performance is measured by using two proxies, 
namely, ROA and ROE.  Those two performance aspects were used as dependent variables in 
two different regression models.  The Returns on Assets (ROA) to measure operational 
performance, whilst the Returns on Equity (ROE) to measure financial performance (Hussain 
and Hadi, 2018; Herdjiono and Sari, 2017; Buallay, Hamdan and Zureigat, 2017). 
 
Independent Variables and Control Variables  
The independent variables of corporate governance has been measured by four proxies, 
including Board independence composition (CG1), Public minority ownership shareholders 
(CG2), Board size (CG3), and Audit committee presence (CG4) as a dummy variable. 
Meanwhile two control variables were applied, i.e., Firm’s leverage (CV1) and Firm’s net 
profit growth (CV2). In the following table summarises the study variables and measurement. 
 
Table 1: Variables and Measurement 

Labels Variables Measurements 
Dependent variables 

ROA 
ROE 

 

 
Operational performance 
Financial performance 
 

 
Ratio of firm’s net profit to the total assets 
Ratio of firms net profit to the shareholder’s equity 
 

Independent variables 
CG1 

 
CG2 

 
CG3 

 
CG4 

 

 
Board independent 
composition 
Public minority 
ownership  
Board size 
 
Audit committee 
presence  

 
The proportion of independent board of directors/commissioners 
to the total number of the boards/commissioners 
The proportion of public minority ownership shareholders to the 
total ownership of firm shareholders 
The number of board size within the firm, including the 
commissioners 
Dummy variable; If 1 = the audit committee exist within the firm, 
where 0 = no existence of the audit committee 

Control variables 
CV1 
CV2 

 

 
Firm’s leverage 
Firm’s net profit growth 

 
Ratio of the firm total debt to the firm total assets 
The proportion growth of firm’s sales in the later to the previous 
years 
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Study Model 
In order to measure the relationship between corporate governance and firm performance, the 
study estimates the following linear regression model, through determining two different 
multiple linear regression models.  The multiple linear regression model is used to study the 
relationship between a dependent variable and one or more independent variables (Hair, et al., 
2014; Greene, 2018). The two models mentioned are as follows: 
 
ROA = β0 + β1 CG1 + β2 CG2+  β3 CG3+  β4 CG4+  β5 CV1+  β6 CV2+  ε …………………
 (1)  
ROE = β0 + β1 CG1 + β2 CG2+  β3 CG3+  β4 CG4+  β5 CV1+  β6 CV2+  ε …………………
 (2)  
 
where, 
ROA = Returns on Assets; ROE = Returns on Equity; β0 = constant; β1-6 = slope of the 
independent and control variables; ε = random disturbance. 
 
4. Results 
 
The summarise of the multiple regression results can be seen on the next table.  
 
Table 2: Multiple Regression Results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Remarks: Significance at: **5% level and ***1% level.  
t-Critical:  at df 142; confidence level of 99% is 1.97681 and level of 95% is 2.61090 
F-Critical: (df for denominator n-β-1 = 149-7-1 = 141; and df for numerator =  β-1 = 7-1 = 6), confidence 
level of 99% is 2.93238 and confidence level of 95% is 2.16346. 

Sources: SPSS author own work processes 
 
Based on the results of the multiple regression analysis in the above table, the regression 
equation for each study model can be obtained as follows: 
 
ROA = 0.039 - 0.077CG1 + 0.173CG2+ 0.0 CG3+ 0.007CG4 - 0.181CV1+ 0.0CV2 ………………… (3)  
 
ROE = 0.164 -0.24CG1 + 0.334CG2+ 0.002CG3+ 0.008CG4 – 0.164CV1+ 0.0CV2 ………………… (4)  
 

Labels Variables 
  Model 1 (ROA) Model 2 (ROE) 
  β t-Stats β t-Stats 
 
Independent 
variables 

CG1 
CG2 

CG3 

CG4 

Constant 
 
 
Board independent composition 
Public minority ownership  
Board size 
Audit committee presence  

.039 
 
 

-.077 
.173 
.000 
.007 

3.359 
 
 

-1.116 
4.193*** 

-.115 
.277 

.164 
 
 

-.240 
.334 
.002 
.008 

1.493 
 
 

-1.221 
2.855*** 

.390 

.112 
Control variables 

CV1 
CV2 

 
Firm’s leverage 
Firm’s net profit growth 

 
-.181 
.000 

 
-6.253*** 

2.139** 

 
-.164 
.000 

 
-1.997** 
1.809** 

  
R Square 
Adjusted R Square 

 
.292 
.262 

9.774*** 
.000 

 
.100 
.062 

2.621** 
.019 

 F-Statistic 
 p-Value (F-Statistic) 
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The Interpretation of the Regression Results 
Based on the results of the multiple regression analysis in the above table, the regression 
equation for the both study models were obtained as follows: 
From the Table 2 can be interpreted that the influence level of each independent variables to 
the dependent variables are as follows: 
 The constant value was 0.039 and 0.164 for ROA and ROE, respectively, which means if 

all independent variables were assumed equally zero, the firm performance (ROA and 
ROE) was a positive 0.039 and 0.164; 

 The regression coefficient of the board independent composition (CG1) was negative for 
both model, i.e., 0.077 and 0.240, respectively. It indicates that there were an opposite 
direction relationship between the CG1 and the firm performance (ROA and ROE).  It 
means, if the board independent directors’ composition was added, the ROA and ROE 
will be decreased, respectively. However, the relationship were not significant where the 
t-count less than t-critical for both model variable.   Therefore, the research hypothesis of 
H1 was rejected for the both model; 

 The regression coefficient of the public minority ownership (CG2) was positive, 
amounting to 0.173 and 0.334 for the both model, respectively. It indicates that there was 
inline direction relationship between the CG2 and the firm performance (ROA and ROE). 
The relationship is positively significant which the confidence level of 99 percent for the 
both model where t-count greater than t-critical.  As a result, for the both model, the 
research hypothesis for H2 was accepted;   

 The regression coefficient of the board size number (CG3) is positive, indicating there was 
an inline relationship between the CG3 and the firm performance (ROA and ROE).  
However, the relationship was not significant where the t-count less than t-critical.  Thus, 
the research hypothesis of H3 was rejected for both model; 

 The regression coefficient of the audit committee presence (CG4) was positive, amounting 
to 0.007 and 0.008, respectively for both model. It was in line with the direction 
relationship between the CG4 and the firm performance (ROA and ROE).  
Notwithstanding, the relationship was not significant where the t-count less than t-critical.  
As a consequence, for the both model the research hypothesis of H4 was rejected. 

 The regression coefficient for the control variable of firm’s leverage (CV1) was negative. 
It means the higher firm’s leverage, the lower of firm performance (ROA and ROE) will 
be. Whilst, the next control variable of firm’s net profit growth (CV2) was positive, which 
means the higher of firm’s net profit growth, the higher will be of the firm performance 
(ROA and ROE).  Interestingly enough, both variables have significant impact 
relationship to the dependent variable where the t-count greater than the t-critical.   

 The coefficient of adjusted square determination (R2) is equal to 0.262 and 0.062, 
respectively for ROA and ROE model, which means that the changes variation of the 
dependent variable (ROA and ROE) affected by the changes of the independent variables 
(CG1 to CG4) by 26.2 percent and 6.2 percent, respectively. So the magnitude of the effect 
of corporate governance variables was only 26.2 percent and 6.2 percent, respectively; 
while the remaining of 74.8 percent and 93.8 percent, respectively were influenced by 
other factors outside of the study. 

 The F-Statistics was significant reaching which confidence level to 99 percent where the 
p-value for both models less than 0.05, which means overall this model study can fully 
described the dependent variable by its independent variables. 
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For summarising of the hypothesis results are in the Table 3. 
 
Table 3: Hypothesis Results 

 
 
5. Discussion  
 

The result has proven that there was not significant influence between the board independence 
compositions with the firm performance for both models (ROA and ROE). In this case, this 
result was opposite with the Bhagat and Bolton (2009) studies who found that the board of 
independence composition could have the positive influence to the firm performance.  It 
perhaps, within the Indonesia’s SMEs context the board of independent composition was not 
clear enough or even was not needed within the firm since they are only a small type of the 
firm. 
From the result regression also was proven that the public minority ownership has the 
significant influence to the firm performance within the both models (ROA and ROE). It was 
in line with the Onder (2003); Cueto (2009) and Ameer and Rahman (2009) studies who 
found that this type of corporate governance variable has a positive impact to the firm 
performance, especially it is always true within the listed companies across the globe. 
The result shows that the number of board size does not have a significant effect to the firm 
performance, which is contradictory with the Walczak (2013), Klein (2002), Dalton et al. 
(1999) studies.  It is supposed that not the number of the board size might have an impact to 
the firm performance, instead of the quality and the performance of the board person, both 
individually and collectively. 
The audit committee presence was not proven significantly influencing to the firm 
performance, unlike found by Xie et al. (2003), Bouaziz (2012), Anderson et al., (2004) 
studies. It might perhaps that the audit committee existence was not really needed by the 
SMEs at the beginning stage of their development, especially in the developing nations.  
However, it might is required when they are already at the advance stage of their business 
development.  
Interestingly enough, for both control variables have significant impact to the model, which 
means in which ever conditions, these two control variables are paramount to be successful of 
firm’s going concerns’ performance. 
 
6. Conclusion  
 

From this study can be summarised that only public minority ownership from the corporate 
governance variables has the significant influence to the firm performance; while the rest of 
the variables have not the significant effect.  It means, it is required to improve or to find 
another suitable corporate governance variables which suitable or fit with the conditions and 
environment of the SMEs development in Indonesia particularly, and another emerging 
countries majorly.   



125 
 

 
 
References 
1. Abor, J & Adjasi, C. K. D. (2007), Corporate governance and the small and medium enterprises  

sector: theory and implications. Corporate Governance.  Emerald Group Publishing Ltd.  7(2): 
111-122 

2. Abu-Abbas, B. (2017), Financial leverage and firm performance, evidence from Amman Stock 
Exchange.  Qatar University. 1-23 

3. Ainiyah, N., Deliar, A. & Virtriana, R. (2016), The classical assumption test to driving factors of 
land cover change in the development region northern part of West Java.  The International 
Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences.  41(B6): 1-6 

4. Ali, K. A. (2014), The impact of financial leverage on firm performance: the case of non financial 
firms in Kenya.  Unpublished Master thesis.  University Nairobi, Kenya. 

5. Ameer, R. & Rahman, R. A. (2009), The impact of minority shareholders watchdog group activism 
of the performance of targeted firms in Malaysia. Asian Academy of Management Journal of 
Accounting and Finance, 5(1): 67-92 

6. Anderson, R. C., Mansi, S. A. & Reeb, D. M. (2004), Board characteristics, accounting report 
integrity and the cost of debt. Journal of Accounting and Economics.  37:315-342. 

7. Bhagat, S. & Bolton, B. (2009), Corporate governance and firm performance: recent evidence.  
University of Colorado and New Hampshire, USA.  

8. Berenson, M. L., Levine, D. M. & Szabat, K. A. (2015), Basic Business Statistics Concepts and 
Applications. 13th Global Eds.  Pearson Education Ltd. Essex, England.  

9. Bouaziz, Z. (2012), The impact of the presence of audit committees on the financial performance of 
Tunisian companies.  International Journal of Management & Business Studies. 2(4): 57-64. 

10. Buallay, A., Hamdan, A. & Zureigat, Q. (2017), Corporate governance and firm performance: 
evidence from Saudi Arabia. Australasian Accounting, Business and Finance Journal (1101: 78-
98 

11. Chugh, L.C., Meador, J. W. & Kumar, A. S. (2012), Corporate governance and firm performance: 
evidence from India.  Journal of Finance and Accountancy. 

12. Coles, J. L., Daniel, N. D. & Naveen, L. (2008), Boards: does one size fit all? Journal of 
Financial Economics. 87:329-356. 

13. Cueto, D. C. (2009), Corporate governance and ownership structure in emerging markets: 
evidence from Latin America.  Unpublished PhD thesis. Concordia University, Montreal, Canada  

14. Dalton, D. R., Daily, C. M., Johnson, J. L., & Ellstarnd, A. E. (1999), Number of directors and 
financial performance: a meta–analysis. Academy of Management Journal. 42:647-687 

15. Durisin, B. & Puzone, F. (2009), Maturation of corporate governance research, 1993-2007: an 
assessment. Corporate Governance: An International Review.  17(3): 266-291 

16. Fuzi, S. F. S., Halim, S. A. A. & M. K, J. (2016), Board independence and firm performance.  
Procedia Economics and Finance.  37:460-465 

17. Guo, Z. & Kumara, U. (2012), Corporate governance and firm performance of listed firms in Sri 
Lanka. Conference paper on Asia Pacific Business Innovation and Technology Management 
Society.  

18. Greene, W. H. (2018), Econometric Analysis. 8th Eds.  Pearson. New York, USA 
19. Hair, J. F., Black, W. C., Babin, B. J. & Anderson, R. E. (2014), Multivariate Data Analysis.  

Pearson New International Edition.  Pearson Education Ltd. Essex, England  
20. Herdjiono, I. & Sari, I. M. (2017), The effect of corporate governance on the of a company, some 

empirical findings from Indonesia. Journal of Management and Business Administration, Central 
Europe. 25: 33-52 

21. House, W. C. & Benefield, M. E. (1995), The impact of sales and income growth on profitability 
and market value measures in actual and simulated industries.  Development and Business 
Simulation & Experiential Exercises. 22:56-62 

22. Hussain, M. A. & Hadi, A. R. A. (2018), Corporate governance, Small Medium Enterprises 
(SMEs) and firm’s performance: evidence from construction business, Construction Industry 
Development Board (CIDB) Malaysia.  International Journal of Business and Management. 
13(2): 14-25 



126 
 

23. Inam, A. & Mir, G. M. (2014), The impact of financial leverage on firm performance in fuel and 
energy sector, Pakistan.  European Journal of Business and Management.  6(37): 339-347. 

24. Iqbal, U. & Usman, M.  (2018).  Impact of financial leverage on firm performance. SEISENSE 
Journal of Management. 1(2): 71-78  

25. Klein, A. (2002), Audit committee, board of director characteristics, and earnings management.  
Journal of Accounting and Economics.  33(3): 375-400 

26. OECD (2004), OECD Principles of Corporate Governance.  Organisation for Economic Co-
operation and Development.  Paris, France. 

27. Onder, Z. (2003), Ownership concentration and firm performance: evidence from Turkish firms.  
METU Studies in Development.  181-203 

28. Ramezani, C., Soenen, L. & Jung, A.  (2001).  Growth, corporate profitability, and shareholder 
value creation.  Tilburg University, the Netherland and Universiteit Antwerpen Management 
School, Belgium 

29. Rashid, A & Lodh, S. C. (2011), Corporate governance and performance of small and medium 
sized enterprise (SME): evidence from Bangladesh. In T. Hoque (Eds.), 5th Asian Business 
Research Conference (pp. 1-44). Melbourne, Australia: World Business Institute Australia.  

30. Umrani, A. I., Johl, S. K. & Ibrahim, M. Y. (2015), Corporate Governance Practices and 
Problems Faced By SMEs in Malaysia. Global Business and Management Research: An 
International Journal 7(2): 71-77 

31. Vo, D. H. & Nguyen, T. M. (2014), The Impact of corporate governance on firm performance: 
empirical study in Vietnam.    International Journal of Economics and Finance. 6(6) 

32. Walczak, W. (2013), Failures of corporate governance in housing cooperatives – case study.  
Management and Business Administration, Central Europe.  22(3): 58-8 

33. Xie, B., Davidson, W. N. & Dadalt, P. J. (2003), Earnings management and corporate 
governance: the role of board and the audit committee.  Journal of Corporate Finance. 9-295-316 

 
 
 
 



127 
 

 SUSTAINABLE STRATEGY IN FOOD MANUFACTURING ENTERPRISES  
IN THE CONTEXT OF CSR  

 
Mária HOLIENČINOVÁ1, Tomáš HOLOTA2, Zdenka KÁDEKOVÁ3,  

Ingrida KOŠIČIAROVÁ4 
1, 3, 4 Slovak University of Agriculture, Faculty of Economics and Management 

2 Slovak University of Agriculture, Faculty of Engineering, Nitra, Slovakia 
E-mail: maria.holiencinova@gmail.com 

 
 
Summary: All stakeholders should commit to making fundamental changes in the way our 
societies produce and consume goods and services. Their contribution lies in changing 
unsustainable consumption and production patterns as well as the development of scientific, 
technological and innovative business capacities to move towards more sustainable strategy of 
consumption and production. Based on consumer perceptions and their business sustainability 
requirements, they try to incorporate these ideas into corporate culture and strategies. 
Presented paper focuses on sustainable production and consumption from the view of 
enterprises and their practical implementation. The aim of this paper is to identify the 
presence of sustainable trends in company strategy. The research was aimed directly at Slovak 
food manufacturing enterprises. To the research were involved totally152 food businesses (39 
micro-enterprises, 99 small and medium-sized enterprises, 14 large enterprises). The research 
outcomes confirmed that there are significant differences between different sizes of 
enterprises (micro, small and medium-sized, large) in area of sustainable production and 
consumption. For statistical processing of the results, we used the Kruskal-Wallis test and 
Dunn´s test of contrasts. Agri-food sector plays significant role within the transformation 
process of economic systems and sustainable patterns, yet the capacities of it remain up till 
now underestimated. 
 
Keywords: food enterprise, sustainable consumption, sustainable marketing, sustainable 
production 
 
 
1. Introduction  
 
At the turn of the new millennium, experts jointly agree that the phase of disillusionment 
gradually is coming. Currently, production systems and consumption patterns are based on 
conventional courses of action and utilize methods and technologies that are generally not 
sustainable (Mangla, Govindan, Luthra, 2017). Manufacturers, entrepreneurs and all 
stakeholders who have seriously and responsibly engaged in supply of organic products have 
become aware of the need to further develop their marketing and therefore have begun to 
focus on sustainability in their strategies (Belz, Peattie, 2009). Sustainable development is not 
just a matter of time but means also an opportunity for entrepreneurs (Trojánek, 2012). The 
concept of sustainable marketing is an important opportunity to ensure the company's long-
term performance combined with a high degree of social satisfaction (Mitchell, Wooliscroft, 
Higham, 2009). At the level of marketing management can be observed a clear shift from a 
traditional, market-based marketing concept to a much broader understanding of marketing 
management. Making consumption and production sustainable is a pressing challenge to the 
modern world, and this needs to be addressed in business sector by instigating a responsible 
business model. Moreover, consumers need to be made aware of sustainable consumption & 
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lifestyles, by providing information through proper labelling/standards and engaging them in 
sustainable procurement (Luthra et al. 2016; Khan et al., 2018). 
 
2. Sustainable production and consumption vs. sustainable marketing 
 
Previously there was a greater incentive for companies to always produce more to decrease 
the cost of each product as quantity increased, but huge gaps between the forecasting 
decisions and the consumer demand create an estimated 30% waste in all manufactured goods 
(Weforum, 2016). Over many decades, our lives have become more comfortable due to 
economic growth and the development of modern technologies. This has led to an increasing 
demand for products and services, resulting in increased demand for energy and resources. 
The way we manufacture and consume is involved in many of the environmental challenges 
of today, such as global warming, pollution, exhaustion of natural resources and biodiversity 
loss (Wu et al., 2019).  
Sustainable consumption and sustainable production are two concepts that are unthinkable 
one without the other. Both complement and influence each other (Sakál et al., 2013).  
Sustainable consumption and production aim at “doing more and better with less,” increasing 
net welfare gains from economic activities by reducing resource use, degradation and 
pollution along the whole lifecycle, while increasing quality of life. It involves different 
stakeholders, including business, consumers, policy makers, researchers, scientists, retailers, 
media, and development cooperation agencies, among others (Academic impact, 2015). It also 
requires a systemic approach and cooperation among actors operating in the supply chain, 
from producer to final consumer. This is achieved through an integrated assessment of 
production and consumption systems, considering the interests of the key stakeholders 
(Melkonyan et al., 2019).  
Marketing plays a key role in eliminating barriers to sustainable consumption. In terms of 
sustainable marketing, sales will focus on products and services that meet sustainability 
requirements, will be offered in a way that customer will have enough information about 
them, will be motivated to buy such products and will know how the most appropriate to use 
and remove the product in such a way that the customer also contributes to sustainable 
consumption (Pajtinková Bartáková, Gubíniová, 2012). Sustainable consumption does not 
involve only the reduction of consumption itself, but also its reorientation in the sense of 
changing direction of the choice of the customer towards a more sustainable lifestyle and 
purchasing decision (Wells, 2013). Sustainable production focuses on reducing the 
environmental impact of manufacturing processes and designing superior products. Resource 
and energy efficiency are at the heart of the EU's future competitiveness. Thanks to 
sustainable consumption and production, the potential of businesses to turn environmental 
challenges into economic opportunities is maximized while offering consumers more 
favorable conditions (Bulanda, Vavrecka, 2019). 
 
3. Methodology 
 
The aim of the paper is to identify the presence of sustainable tendencies in company strategy. 
The research was aimed directly at Slovak food manufacturing enterprises. To the research 
were involved totally152 food businesses (39 micro-enterprises, 99 small and medium-sized 
enterprises, 14 large enterprises). The research outcomes confirmed that there are significant 
differences between different sizes of enterprises (micro, small and medium-sized, large) in 
area of sustainable production and consumption. For statistical processing of the results, we 
used the Kruskal-Wallis test and Dunn´s test of contrasts. Agri-food sector plays significant 
role within the transformation process of economic systems and sustainable patterns, yet the 
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capacities of it remain up till now underestimated. The marketing research was conducted in 
2017–2019, where a questionnaire was used. The online questionnaire was sent out via a mass 
email to a food companies (a database of companies was obtained from www.infoma.sk and 
from an agro-register at www.radela.sk). Due to the low return of questionnaires, an 
individual approach was chosen based on controlled interviews with the managers of the food 
companies. The questionnaire served as an interview guide  
 
The category of micro, large and small and medium-sized enterprises and their division 
results from Commission Recommendation 2003/361/EC, which took effect on 1 January 
2005 – as the authentic basis for determining the categories of enterprises (Table 1). 
 
Table 1: Classification of enterprises 

Enterprise category Headcount: annual 
work unit (AWU) 

Annual turnover Annual balance 
sheet total 

Micro < 10 ≤ EUR 2 mil. ≤ EUR 2 mil. 
Small < 50 ≤ EUR 10 mil. ≤ EUR 10 mil. 
Medium-sized < 250 ≤ EUR 50 mil. ≤ EUR 43 mil. 
Large  250  EUR 50 mil.  EUR 43 mil. 

Source: Commission Recommendation 2003/361/EC 
 
In the framework of the questionnaire evaluation, we divided the size categories of enterprises 
into three groups: 
 micro enterprises, 
 small-medium-sized enterprises, 
 large enterprises. 
  

For a deeper analysis of the obtained results, there was set out an scientific assumption:"The 
strategies of micro, small and medium-sized enterprises are minimally oriented towards 
sustainable production and sustainable consumption." We examined dependence between 
tested variables. For statistical processing of the results, we used the Kruskal-Wallis test and 
Dunn´s test of contrasts. The processing of the underlying data was carried out using 
XLSTAT software for statistical analysis in Excel. 
 
4. Results and discussion 
 
The questionnaire survey included the questions that directly address sustainability issues. 
Conceptually, this issue mainly concerns the issue of sustainable consumption and production. 
One of the questions related to finding whether the enterprise is doing business in favour of 
sustainable development (SD). Based on the assessment that the concept of sustainable 
development is a relatively "unknown" term in many business environments, we provided a 
short explanation of SD as part of the question. The evaluation of the question revealed that 
37% of enterprises carry out activities in favour of sustainable business development, thus 
trying to adapt to a competitive business environment (Figure 1). A large percentage of 
enterprises (36%) indicated that they would like to develop activities for sustainable 
development, but they do not have enough information how to fully develop these activities. 
Enterprises in which sustainable development activities are not yet developed were 
represented by a 27% share. 
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Notes: 
a) yes, by conducting SD activities we try to adapt to a competitive 
business environment, 
b) partly, we do not have enough information to fully develop these 
activities, 
c) no, so far this area is not developed in our company. 

Figure 1: Activities in favour of sustainable business development 
Source: Own processing 

 
Regarding the evaluation of the following two questions ("Do you focus in your business 
strategy on sustainable production"? and "Do you focus in your business strategy on 
sustainable consumption?") relating to sustainable production and sustainable consumption, a 
scientific assumption was formulated: "Strategy of micro and small and medium-sized 
enterprises are minimally oriented on sustainable production and sustainable consumption." 
Above mentioned terms were adequately explained to respondents. Sustainable production 
(SP) was explained as an environmentally friendly production with minimal energy and 
natural resource consumption. Our goal was to find out whether there are statistically 
significant differences in the focus on sustainable production between different size categories 
of enterprises. For this reason, the following hypotheses were formulated: 

H0: There are no differences in focus on sustainable production by size categories. 
H1: There are differences in focus on sustainable production by size categories. 

 
Based on the results of the Kruskal-Wallis test in Table 2, we reject the null hypothesis at the 
significance level of alpha = 0.05. In other words, we can say that there are statistically 
significant differences in the focus on sustainable production by size categories. 

Table 2: Results of Kruskal-Wallis Test 

Kruskal-Wallis test: 
K (Observed value) 32.0428 
K (Critical value) 5.9915 
DF 2 
p-value (Two-tailed) < 0.0001 
alpha 0.05 
Source: Own processing, XLStat 
 
More detailed information is provided in the following table (Table 3), where the results of a 
non-parametric test of contrasts are presented. The P-values of the pairwise comparison of 
individual categories indicate that there are statistically significant differences between all 
categories of enterprises. 
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Table 3: Dunn´s test of contrasts 
  SP- SP- SME´s SP- large enterprises SP- micro enterprises 

SP- SME´s 1 0.0054 < 0.0001
SP- large enterprises 0.0054 1 < 0.0001
SP- micro enterprises < 0.0001 < 0.0001 1

Source: Own processing, XLStat 
 
As can be seen in Figure 2, the majority of enterprises, namely 91% of the total large 
enterprises and 40% of the SME group identified, that in implementing sustainable production 
they see a major competitive advantage as well as their commitment to environmental 
responsibility. In the group of micro enterprises, the most frequent option was the "c" option, 
with the answer is that this requirement is not applicable due to production activity. 
 

 
Notes: 
a) yes, we see a great competitive advantage and try to be responsible for the 

environment, 
b) partially, we want to reassess the existing production and gradually move to 

more responsible production, 
c) no, due to our production activity, this requirement is not applicable, 
d) definitely not, we are satisfied with the current production and we do not plan 

to make it more sustainable. 

Figure 2: A strategy for sustainable production 
Source: Own processing 

 
We applied the same statistical calculations to the question that focused on assessing 
sustainable consumption. The results were identical, and we can say that there were 
statistically significant differences in the focus on sustainable consumption by size categories. 
From the bar chart shown in Figure 3, we can clearly confirm that micro, small and medium-
sized enterprises are only slightly involved in sustainable consumption. The largest 
percentage (78%) of micro enterprises indicated that they do not have a tendency to educate 
for sustainable consumption and at the same time do not know how to implement it in 
practice.  
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Notes: 
a) yes, we try to educate our customers for responsible consumption, 
b) partially, we lead our customers to sustainable consumption because we are 

aware of the complexity of the solution in today's consumer society, 
c) no, we do not have such a tendency and we do not know how to implement it 

in practice. 

Figure 3: A strategy for sustainable consumption 
Source: Own processing 

 
5. Conclusion 
 
Sustainable marketing does not only contribute to creating a good image for the enterprises, 
but also to ensuring the enterprises´ goodwill. Organizations play a key role in moving 
towards sustainability, many times deciding about quantity, design of products offered to 
customers. An obstacle that slows down the development of sustainable consumption is 
competition. 
Aim of the paper was to find out whether micro, small and medium-sized enterprises focus on 
sustainable production and sustainable consumption to a lesser extent than large enterprises. 
The results show that large food enterprises are sufficiently oriented to products and services, 
that meet sustainability requirements, while, at the same time, offer the customers information 
to motivate them to buy such products. Marketing communication can educate consumers in 
given area and help them choose more sustainable products. In the case of micro, small and 
medium-sized enterprises, there were either minimal or only partial tendencies to apply 
sustainable production and consumption. 
For micro, small and medium-sized enterprises that have a significant position in the national 
economy, we propose the following:  
 more focus on sustainable production in its performance; to reassess existing production 

and gradually move towards more responsible production (in particular as concerns the 
environment),  

 to lead the customers to sustainable consumption, in particular to influence the way in 
which certain types of products are used and degraded, 

 all marketing activities should be carried out in accordance with seven corporate social 
responsibility principles as set out in ISO 26000.The conclusion should reinforce the 
major claims or interpretation in a way that is not only a summary. The writer should try 
to indicate the significance of the major claim/interpretation. The writer might also 
indicate the limitations of the study and suggest further research steps for broadening 
the research results. 
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Summary:  
Purpose: The selection of the proper milking equipment, and the use of a milking routine that 
meets the requirements of the farm greatly influences the milk production and profitability. 
The installation of a milking system entails serious costs and the investment returns only with 
an adequate amount of milk production. The aim of our study was to survey the milking 
technology on the Hungarian dairy farms.  
Methodology: In March 2017 we surveyed the milking technology and the official milk 
production data on 417 Hungarian dairy farms through personal interviews by using a 
questionnaire. The surveyed farms were categorized according to the number of cows: in 
Group-1 1-50 cows, in Group-2 51-300 cows, in Group-3 301-600 cows and in Group-4 >600 
cows. For the categorization by parlour types four groups were set up: herringbone, parallel, 
carousel and others. Relationships between the milk production parameters were analysed by 
linear regression and one-way ANOVA. 
Findings: The average number of cows per farm was 426, the average daily milk yield 27.6 
kg/day, the average daily milk production per cow 24.0 kg/day and the average SCC 405,030 
cell/ml on the surveyed dairy farms. There were 40 dairy farms in Group-1, 142 in Group-2, 
140 in Group-3 and 95 in Group-4. The most commonly used type of milking parlour was the 
herringbone (296 farms, 71.0%), followed by the parallel (62 farms, 14.9%), the carousel (40 
farms, 9.6%) and other types (19 farms, 4.6%). The most popular milking technology brands 
were as follows: Alfa Laval Agri (44.1%), Boumatic (13.4%), SAC (11.0%), Fullwood 
(9.1%), Westfalia (5.0%), Gascoigne Melotte (3.6%) and Afikim (2.9%). As the number of 
cows increases on a farm, so does the occurrence of parallel and carousel parlours (p<0.001), 
the average daily milk yield, the average daily milk production per cow, but the SCC 
decreases (p<0.001). Our results show that the size of the farms has a greater impact on the 
milk production indices than the milking technologies in the Hungarian dairy units. 
 
Keywords: dairy, milking, milking technology, milk production, milking parlour 
 
 
1. Introduction 
 
Worldwide the importance of udder health on dairy farms has increased in the last years. 
Milking technology greatly influences the organization of animal movements, the selection of 
milking routines, the influence of the quality of human labour, the hygiene of technology and 
the technical efficiency of milking equipment during the time of milking. Technological 
diversity has an impact on milk production, particularly on milk quality. Somatic cell count 
(SCC) is a worldwide used indicator of milk quality. General agreement rests on a reference 
range of less than 100,000 SCC/ml for uninfected cows and greater than 200,000 for cows 
infected with significant pathogen levels (Schukken et al., 2003).  
 

DOI: 10.17626/dBEM.ICoM.P01.2019.p020 
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Technological diversity has an impact on milk production, particularly on milk quality. Dairy 
farms in Hungary have different type of milking technologies depending on herd size, 
housing, available labour and investment capital. In the case of free-stall housing systems, we 
distinguish between stable flooring (tandem, herringbone, parallel, polygon), moving flooring 
(carousel, milking carriage) milking systems and milking robots. The selection of the proper 
milking equipment, and the use of a milking routine that meets the requirements of the farm 
greatly influences the milk production and profitability. The installation of a milking system 
entails serious costs and the investment returns only with an adequate amount of milk 
production. The aim of our study was to survey the milking technology on Hungarian dairy 
farms and analyse the influence of the type of milking parlour and the herd size on milk 
production and milk quality. 
 
2. Literature review 
 
There are several reasons of the growing awareness of udder health issues on dairy farms. 
Firstly in Europe, the EEC directive 92/46 in April 1992 stated that milk with a somatic cell 
count (SCC) over 400,000 cells per ml may not be used for fluid milk and starting in 1998 not 
even for human consumption. Secondly the awareness regard to animal welfare issues 
increased as well. A third, more recent issue are human health concerns regarding antibiotic 
residues in milk, transfer of antibiotic resistance from animal to human, and transfer of 
pathogens or products thereof through milk or milk products (Schukken et al., 2003).  
 
The main factor that affects the SCC is the presence of infection in the mammary gland 
(mastitis) that occurs by the invasion of microorganisms, which results in the increase of the 
animal defence cells (somatic cells) in the milk (Roza et al., 2015). 
 
The most common milking system on large dairy farms is herringbone. In addition parallel, 
tandem and carousel milking technology is used, but in recent years the spread of robot 
milking systems has also started (Priekulis and Kurgs, 2010). Tyapugin et al. (2015) 
compared three types of milking technology (pipeline, parallel milking parlour and robot). In 
the case of pipeline milking, the germ count (18,000 CFU/cm3) was one and a half times 
higher than that of the parallel milking parlour (11,500 CFU/cm3) and robot (6,200 CFU/cm3). 
Somatic cell count (SCC) was 279,000/cm3 in pipeline milking, 281,600/cm3 in parallel and 
195,600/cm3 in robot milking system. Further research has also confirmed that in case of 
robot milking, the daily milk production is higher and the SCC is lower compared to the 
traditional milking parlour (herringbone) (Bogucki et al., 2014; Petrovska and Jonkus, 2014).  
 
A study in Brasil (Roza et al., 2015) analysed twenty five farms with different technological 
standards and classified according to production technologies. It was found, that the farm 
technological standard influenced the level of milk protein, milk fat and total bacterial count, 
showing that the increased technological level brings a decrease in these parameters, except 
that SCC did not show the same behaviour, not being influenced by technological standards.  
 
3. Methodology 
 
In March 2017 we surveyed the milking technology and the official milk production data on 
417 Hungarian dairy farms through personal interviews by using a questionnaire. The 
surveyed farms were categorized according to the number of cows: in Group-1 1-50 cows, in 
Group-2 51-300 cows, in Group-3 301-600 cows and in Group-4 >600 cows. For the 
categorization by parlour types four groups were set up: herringbone, parallel, carousel and 
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others. Relationships between the milk production parameters were analysed by linear 
regression and one-way ANOVA. 
 
4. Results and discussion 
 
The average number of cows is 426, the average daily milk yield is 27.6 kg/day, the average 
daily milk production per cow is 24.0 kg/day, and the average SCC is 405,030 cell/ml on the 
surveyed dairy farms.  
 
In Group-1 are 40, in Group-2 are 142, in Group-3 are 140 and in Group-4 are 95 dairy farms 
(n=417) (Figure 1). 

 
Figure 1: The distribution of herd size groups on the Hungarian dairy farms  
(Group-1: 1-50 cows, in Group-2: 51-300 cows, in Group-3: 301-600 cows and  

in Group-4: >600 cows) 
 
The most common used type of milking parlour is the herringbone (296 farms), followed by 
the parallel (62 farms), the carousel (40 farms) and other type (19 farms) parlour (Figure 2).  

 
Figure 2: The distribution of the different types of milking parlours  

on the Hungarian dairy farms 
 
As the number of cows increases on a farm, so does the occurrence of parallel and carousel 
parlours (p<0.001). Up to 400 cows the operation of herringbone milking system is the most 
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economical, while it is worth using a carousel milking system between 400 and 800 cows 
(Priekulis and Kurgs, 2010). 
 
The most popular milking technology brands were as follows: Alfa Laval Agri (44.1%), 
Boumatic (13.4 %), SAC (11.0%), Fullwood (9.1%), Westfalia (5.0%), Gascoigne Melotte 
(3.6%), Afikim (2.9%) and Strangko (1.7%) (Figure 3).  

 

 
Figure 3: Distribution of milking technology brands in Hungary  

 
As the number of cows increases on a farm, so does the average daily milk yield, the average 
daily milk production per cow, but the SCC decreases (p<0.001), the differences are shown in 
the Table 1.  

44,1%

13,4%

11,0%

9,1%

5,0%

3,6%
2,9%

1,7%
9,2% Alfa Laval Agri

Boumatic

SAC

Fullwood

Westfalia

Gascoigne Melotte

Afikim

Strangko

other



138 
 

Table 1: Milk production parameters in the different herd size groups using different type of milking parlour 
(n=417) 

Groups 
by cow 
number 

Type of the 
parlour 

Average 
cow 

number 

Average 
daily milk 

yield 
(kg/day) 

Average daily 
milk 

production per 
cow (kg/day) 

Average SCC 

(x103 cell/ml) 

Group-1 herringbone 28 ± 14 20.69 ± 5.91 17.45 ± 6.00 406.85 ± 246.95 

other 22 15.23  12.46 270.00 

Group-2 herringbone 166 ± 72 24.63 ± 5.38 20.97 ± 5.34 446.94 ± 207.83 

parallel  188 ± 84 26.68 ± 5.12 22.87 ± 5.62 388.14 ± 205.22 

carousel 152  19.95  17.19  368.00 

other 219 ± 93 26.72 ± 1.50 22.71 ± 1.78 345.00 ± 185.57 

Group-3 herringbone 420 ± 80 29.03 ± 4.88 25.48 ± 4.86 432.42 ± 160.61 

parallel  486 ± 65 31.32 ± 4.37 27.78 ± 4.43 347.74 ± 153.66 

carousel 477 ± 91 29.32 ± 4.76 25.06 ± 4.98 356.00 ± 131.18 

other 437 ± 63 27.89 ± 6.23 24.31 ± 5.97 453,75 ± 133.38 

Group-4 herringbone 851 ± 298 30.62 ± 5.83 26.87 ± 6.09 371.90 ± 151.91 

parallel  937 ± 324 33.44 ± 4.31 29.41 ± 3.55 342.21 ± 101.53 

carousel 1052 ± 486  32.34 ± 4.24 28.82 ± 4.10 313.30 ± 111.76 

other 1076 ± 314 33.97 ± 2.81 30.39 ± 2.82 321.00 ± 225.04 

 
5. Conclusion 
 
Dairy farms in Hungary have different type of milking technologies depending on herd size, 
housing, available labour and investment capital. Herd size varies a lot from farms with less 
than 10 cows to large-scale dairy farms with over 2700 cows. As the number of cows 
increases on a farm, so does the occurrence of parallel and carousel parlours (p<0.001), the 
average daily milk yield, the average daily milk production per cow, but the SCC decreases 
(p<0.001). Our results show that the size of the farms has a greater impact on the milk 
production indices than the milking technologies in the Hungarian dairy units.  
The lower milk production in smaller dairy farms can be explained with lower standards of 
housing, feeding and milking technology. Large-scale dairy farms use newer technologies, 
however the average SCC in Hungary is high in all groups. Further research is required 
regarding udder health management and farm practices in Hungarian dairy farms to find the 
source of the problem of the average low milk quality in Hungary. 
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Summary: As economic circumstances and environments are changing rapidly the necessity 
for the proper and in time updated information at all levels of management becomes greater. 
In modern organizations every aspect of management in this age relies heavily on information 
which is the important resource needed to develop other resources so when organizations need 
new strategic directions it demands new information in planning, decision making and 
control. 
Management Information Systems (MIS) has been developed to meet that increasing 
dependent on information, engaging these systems at all management levels in modern 
organizations will lead to a better planning, better decision making and better results. 
In such improved environment the governments should develop its tools to cross data and 
calculate consequences of every decision due to predicted economic movement, so that will 
lead to automatic alternatives comparison and may eventually make automatic optimized 
decisions at right time. 
Purpose: This paper aims to encourage governments to full integrate new information 
systems in an E-government with benefits of new smart technology tools to collect all data in 
one huge pool, using this data to analyze real economic situation at real time and to provide 
optimized solutions for decision/policy makers and to move finally to E-governance. 
Approach: This paper highlights fundamental concepts of information systems (IS), the 
management information and management control, their evolutions and new trends in those 
contexts. 
Then this paper discussed the predicted role of E-government as an information system and 
controlling tool in economic management, putting a future envision about optimized 
automated solution presented to decision/policy makers as a step forward E-governance. 
 
Keywords: Information Systems (IS), Information Management System (IMS), Information 
Control System, E-government, E-governance 

 
 

1. Introduction 
 
More and more humanity is depending on modern information systems to communicate using 
a wide range of physical devices (hardware), integrated software, different networks as 
communications channels, and data resources, so people used these communications to 
exchange information for a wide range of goals and purposes, so different kinds of 
information systems have been developed especially for serving today’s business world which 
is growing in a very competitive environment. 
That imposes to organizations a necessity to have the right information in the right time in 
their struggling to survive. These information systems (IS) can be, according to (O’Brien, & 
Marakas, 2007), any organized combination of people, hardware, software, communications 
networks, data resources, policies and procedures that stores, retrieves, transforms, and 
disseminates information in an organization. 
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Information systems collect information about people, places, and anything within the 
organization or in the environment surrounding it, so there are many kinds of (IS) that serve 
variety of organization’s needs such as transaction processing systems (TPS), office 
automation systems (OAS), management information systems (MIS), decision support system 
(DSS), and executive information systems (EIS). 
We wouldn’t forget that this fast development enforces governments to develop their tools, 
making benefits of huge treasure of data these (IS) provide, if they want to maintain their role 
in society and influence economy in a right way at the right time. 
 
2. Literature review / Research Background  
 
Information Systems (IS) 
By information we mean data that have been shaped into a form that is meaningful and useful 
to human beings. Data, in contrast, are streams of raw facts representing events occurring in 
organizations or the physical environment before they have been organized and arranged into 
a form that people can understand and use (Laudon and Laudon, 2012. p. 15). 
Information Systems (IS) are often described as a disciplinary technology intended to regulate 
the actions of workers and produce information to improve the ability of managers and/or 
organizations in monitoring the outcomes of those activities (Doolin, 2005) 
 (O’Brien, 2000) gives a holistic definition of an information system: “an information system 
is an organized combination of people, hardware, software, communication networks, and 
data resources that collect, transform, and distribute information through the organization”.  
Information system was defined technically by (Laudon and Laudon, 2012. p. 15) as a set of 
interrelated components that collect (or retrieve), process, store, and distribute information to 
support decision making and control in an organization. In addition to supporting decision 
making, coordination, and control, information systems may also help managers and workers 
to analyze problems, visualize complex subjects, and create new products. Information 
systems contain information about significant people, places, and things within the 
organization or in the environment surrounding it. 
 (Ritchie et al., 1998) has identified five most important functions of information:  
 reduction of uncertainty in decision making. 
 control over operational performance through defect signaling. 
 communication of plans, expectations for the future and procedures. 
 historical data about transactions, performance levels and effects of decisions. 
 reduction of complexity through upgrading the knowledge of the user. 

(O’Brien, 2000) has identified some information systems linked to the organizational levels, 
these are: 

1- Transaction processing systems (TPSs) are linked to Operational level, at this level 
there is a need for systems to record elementary activities and transactions of the 
organization an example of these systems is sales information. These TPSs are data-
oriented and collecting historical data of activities in the organization. TPSs are 
important for monitoring the status of internal processes and relations with the external 
environment. The output of these systems are inputs for other systems at higher levels in 
the organization. 

2- Knowledge work systems (KWSs), group collaboration systems (GCSs) and office 
systems (OSs) are linked knowledge level, the goal of (KWSs) is to create, distribute 
and share knowledge, an example is computer-aided design. (GCSs) are aimed at 
supporting cooperation between employees and distributing the available knowledge 
within the organization, an example is enterprise information portals. (OSs) are used for 
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facilitate communication, agenda planning, and secretarial work, an example is software 
for preparing emails. 

3- At management level, there in two kinds of systems: 
 (MISs) management information systems for repetitive and routine decisions. 
 (DSSs) decision support systems for unstructured and ad hoc decisions and decision-

making.  
4- (ESSs) executive support systems are linked to strategic level, those systems are used 

for non-routine issues and problems, information from internal and external resources is 
used and also they use human inputs, like assumptions and the personal vision of the 
manager. 

 

 
Figure 1: Information systems linked to four organizational levels identified by (O’Brien, 2000) 

Source: Verboom et al., 2004 
 
Contemporary approaches to information systems 
(Laudon & Laudon, 2012) illustrates in the next figure the major disciplines that contribute 
problems, issues, and solutions in the study of information systems, and he referred that the 
MIS field can be divided into technical and behavioral approaches. Due to his opinion 
Information systems are sociotechnical systems, though they are composed of machines, 
devices, and “hard” physical technology, they require substantial social, organizational, and 
intellectual investments to make them work properly. 
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Figure 2: Contemporary approaches to information systems 

Source: Laudon & Laudon, 2012 
 
Information management 
Information management has been defined as the organization-wide capability of creating, 
maintaining, retrieving and making immediately available the right information, in the right 
place, at the right time, in hands of the right people, at the lowest cost, in the best media, for 
use in decision making (Langemo, 1980). 
(Best, 1988) defines information management as the economic, efficient and effective co-
ordination of the production, control, storage and retrieval and dissemination of information 
from external and internal sources, in order to improve the performance of the organization 
Simply the core of information management is managing information in an organization using 
information processing technologies. 
 
New trends in management information systems 
In the technology area there are three interrelated changes: (1) the emerging mobile digital 
platform, (2) the growth of online software as a service, and (3) the growth in “cloud 
computing” where more and more business software runs over the Internet. 
Smart phones, and Web-surfing netbooks are not just gadgets or entertainment outlets. They 
represent new emerging computing platforms based on an array of new hardware and 
software technologies. More and more business computing is moving from PCs and desktop 
machines to these mobile devices. Managers are increasingly using these devices to 
coordinate work, communicate with employees, and provide information for decision making. 
We call these developments the “emerging mobile digital platform.” Managers routinely use 
so-called “Web 2.0” technologies like social networking, collaboration tools, and wikis in 
order to make better, faster decisions. As management behavior changes, how work gets 
organized, coordinated, and measured also changes. By connecting employees working on 
teams and projects, the social network is where works gets done, where plans are executed, 
and where managers manage. Collaboration spaces are where employees meet one another—
even when they are separated by continents and time zones. The strength of cloud computing 
and the growth of the mobile digital platform allow organizations to rely more on telework, 
remote work, and distributed decision making. This same platform means firms can outsource 
more work, and rely on markets (rather than employees) to build value. It also means that 
firms can collaborate with suppliers and customers to create new products, or make existing 
products more efficiently (Laudon & Laudon, 2012). 
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Strategic business objectives of information systems 
There is a growing interdependence between a firm’s ability to use information technology 
and its ability to implement corporate strategies and achieve corporate goals. What a business 
would like to do in five years often depends on what its systems will be able to do. Increasing 
market share, becoming the high-quality or low-cost producer, developing new products, and 
increasing employee productivity depend more and more on the kinds and quality of 
information systems in the organization. The more we understand about this relationship, the 
more valuable we will be as a manager. Specifically, business firms invest heavily in infor-
mation systems to achieve six strategic business objectives (Laudon & Laudon, 2012. p. 12): 
Operational Excellence: Information systems and technologies are some of the most 
important tools available to managers for achieving higher levels of efficiency and 
productivity in business operations, especially when coupled with changes in business 
practices and management behavior. 
New Products, Services, and Business Models: Information systems and technologies are a 
major enabling tool for firms to create new products and services, as well as entirely new 
business models. A business modeled scribes how a company produces, delivers, and sells a 
product or service to create wealth. 
Customer and Supplier Intimacy: When a business really knows its customers, and serves 
them well, the customers generally respond by returning and purchasing more. This raises 
revenues and profits. Likewise, with suppliers: the more a business engages its suppliers, the 
better the suppliers can provide vital inputs. This lowers costs. How to really know your 
customers, or suppliers, is a central problem for businesses with millions of offline and online 
customers. 
Improved Decision Making: Information systems and technologies have made it possible for 
managers to use real-time data from the marketplace when making decisions. 
Competitive Advantage: When firms achieve one or more of these business objectives  
operational excellence; new products, services, and business models; customer/supplier 
intimacy; and improved decision making  chances are they have already achieved a 
competitive advantage. 
Survival: Business firms also invest in information systems and technologies because they are 
necessities of doing business. Sometimes these “necessities” are driven by industry-level 
changes. 

Figure 3: The interdependence between organizations and information systems 
Source: Laudon & Laudon, 2012 
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Control in management: 
The concept of control in management literature has experienced the “serious shortcoming of 
having different meanings in different contexts” (Jerome, 1961: 4). 
Management control is the process by which managers assure that resources are obtained and 
used effectively and efficiently in the accomplishment of the organization’s objectives. 
Machin defined management control systems as management control which is the process by 
which managers assure that resources are obtained and used effectively and efficiently in the 
accomplishment of the organization’s objectives (Lowe & Machin, 1983). 
Also Lowe (1971) had widened management control systems to “the system of organizational 
seeking and gathering, accountability and feedback designed to ensure that the enterprise 
adapts to changes in its substantive environment and that the work behavior of its employees 
is measured by reference to a set of operational sub-goals (which conform with overall 
objectives) so that the discrepancy between the two can be reconciled and corrected for”. 
The main evolutionary paths of economic control (Demartini, 2014): 

1- The theoretical evolution in organizational studies, which were used to focus more on 
formal kind of control, where cybernetic feedback controls were implemented in 
bureaucratic organizations striving to achieve the highest profit. Organizational thought 
moved from that approach towards a more social, psychological, as well as behavioural 
perspective, where informal types of control, such as clan and values controls, are 
mainly implemented in more flexible organizations.  

2- In order to succeed in the evolutionary environment, organizations gave more and more 
attention to other than financial stakeholders in setting organizational strategic 
objectives. Moreover, ‘effectiveness’ has been referred to as the capability to satisfy all 
stakeholders’ needs, favoring issues of social and environmental responsibility. 

3- The negative meaning of ‘control systems’ has changed into a more constructive, 
steering meaning of ‘performance management’, which enables (instead of 
constraining) managerial activity to achieve organizational goals. 

Tocher (1970, 1976) put forward a cybernetic model of control and identified four conditions 
that should exist in order to achieve effective control. First, an organization should set a 
desired objective; second, it should identify some means to measure the process outputs in 
terms of the stated objective; third, it should possess the ability to predict the effect of 
alternative controls; finally, it should have the ability to take actions to reduce deviations from 
the objective. 
 
The introduction of new insights into the management control concept (Merchant & van der 
Stede, 2007) has concluded that the recent emphasis of management control systems has 
focused on the increasing interest in the corporate governance and risk management concepts. 
(Bihimani, 2009:4) asserted that placing boundaries on risk taking and organizational 
functioning by identifying acceptable variances from predefined parameters of action is fully 
part of the definition of management control for most modern organizations. And it is 
inadequate for firms simply to only deploy managerial controls which are considered to be 
effective, what is also essential is to make their deployment transparent. 
 
Performance management system (PMS): 
The evolutionary trend shows how the control concept is extending its boundaries to 
encompass new management areas so management approaches has resulted in a change in 
management control to performance management system (PMS) (Demartini, 2014), which is 
defined by (Ferreira & Otley, 2009) as “the evolving formal and informal mechanisms, 
processes, systems, and networks used by organizations for conveying the key objectives and 
goals elicited by management, for assisting the strategic process and ongoing management 
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through analysis, planning, measurement, control, rewarding, and broadly managing 
performance, and for supporting and facilitating organizational learning and change” (Ferreira 
& Otley, 2009:264). 
 
3. Results and Discussion 
 
Engaging E-Government, as an information system control tool, in government 
management? 
Collecting data precisely by smart instruments and tools all over the country and all inward 
and outward country’s transactions will form a concrete base to analyze the aggregates of the 
economy with a minimized fault (in addition to the enhancement comes from minimizing the 
black and underground markets when electronic payments connected to an integrated system 
that allows government observe and correlate all transactions). 
Government has used to influence the macro-economy: Fiscal policy, Monetary policy, 
Growth or supply-side policies. 
So Government can take its role in affecting economy at macro level from supply side (for 
instance) with more predictable results (calculations will be more accurate, reliable, ...). 
In this case when government decides to change its fiscal policy such as putting new taxes or 
changing the tax rate it will know exactly how the burden of this tax will be distributed to 
give correct and aimed results, besides the map of government spending will be so clear and 
more assured that each spending would reach the targeted group or sector as planned, so that 
will give more guarantee to the government plans to achieve its goals. 
As less cash money is used to accomplish transactions as the government will know exactly 
the amount of money which is running in the market then it will Define the need of its 
monetary market, that give a clearer view to put the policy to this market. 
 
How would implementing E-Government as IS control tool affect the economy? Future 
envision 
E-Government: is an idiom refers to the use of information technology to redesign 
information exchanges in and surrounding public sector organizations (Homburg, 2008), this 
definition emphasizes that the use of ICTs in government has moved from being a peripheral 
concern, to a topic that concerns the core activities of government, policy making and policy 
implementation, and that e-government is intrinsically linked to transformation and reform of 
governments (Homburg, 2018). 
E-government is an on-line delivery of public service (permits, payments) through electronic 
communication channels like websites, social media and apps on mobile devices. 
In this new technology era firms are using new smart technologies, So, many of transactions 
(especially selling and buying) among organization could not be observed by governments, 
taking in regards they are now using new online technology dealing each other and 
communicating stakeholders, that will be maximized if there are no overall and full 
governmental observation on all national economic conventional and online transactions, 
taking in account that there are many of full virtual organizations making profits and paying 
wages online so its effect on the economy is not known exactly, for instants, when 
Government tend to define unemployment level it will have relative incorrect information 
which probably increases as the virtual work increases due the information technology is far 
developing, this, will make an essential mistakes, as in calculating the effect of government 
intervention and shift the plan off its goals, let’s take the example of tax implementation, if 
there were incorrect analyzes of demand/ supply elasticity due incomplete information of the 
market the burden distribution among producers and buyers would be shifted off planed 
shares so one side will bear more than planned share and may result a reverse action of the 
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goal aimed of this tax, at the same context a defect in calculating amount of supports or 
subsidies a government want to apply that may lead to excess profit for a stakeholder and 
overstate in lose to another, underestimation for dead weight loss, the foreign suppliers may 
take the most benefit of applying quota, or any other problem correlate to this misestimating 
and their sequences. 
If the government didn’t know the real market clearing price because there were, for instance, 
some collusion among some sellers and buyers to avoid a tax, this may put a higher price 
support so consumers and government will suffer of more loss, this will reflect at macro level 
because of government deficit which affect government expenditures as a whole which in turn 
would affect GDP and unemployment rate. 
 
E-Government at new technology era as a management tool 
Now we are living in a transition era between 3ed and 4th industrial revolutions that means we 
have a great wealth of big data, high level of modern ICTs, and we are in our way to implicate 
full automated systems, smart equipment and robots in every aspect of our life. 
So, that a government by means of E-Government collects all data from all transaction in 
every life detail of individuals, organizations and government itself via full engagement of 
smart systems with its network and saving this data in one pool. 
That reveals of a big opportunity for digging up this data to obtain very precise information in 
real time so this will make a concrete base to evaluate economic situation, predict economic 
movement in every sector and make suitable decisions, regulations and legislations as 
government intervention the concern of this essay. 
That data mining and analyses will be done via advanced models those government should 
develop to give decision makers a needed resume to evaluate economic situation and compare 
among alternatives, but in such improved environment the government should develop its 
tools to cross data and calculate consequences of every decision due to predicted economic 
movement, so that will lead to automatic alternatives comparison and may eventually make 
automatic optimized decisions at right time depending on these large inputs that human won’t 
be able to evaluate easily at correct time, in other words the new era will enable new ways to 
communicate and govern, At that point we will arrive to advanced E-Governance that E-
Government is one of its tools. 
 
4. Conclusions 
 
Moving toward full implementation of e-government using smart equipment to register data 
from all aspects of all life transactions is essential to evaluate economic situation, predict 
economic movement in every sector and make suitable decisions, regulations and legislations 
at suitable time if governments wants to have a competitive advantage in the new era of 
technology and to survive in an increasing economic global threats, this will lead eventually 
to a maximum e-governance with optimized decisions and solution, minimizing human 
interfering and decreasing fault tolerance. 
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Summary:  
Companies use clouds to communicate with their clients and also to shift the know-how there. 
An upgrade from the individual computer to the clouds may appear to be just a technical 
change or it may affect the organizational structure. 
Purpose: To verify if the introduction of the cloud innovative tools to the manufacturing 
companies affects the company structure dimensions; two of them are presented in this paper: 
the specialization and hierarchy of authority. 
Design/methodology/approach: The survey (CATI and CAWI) was used on a representative 
sample of Polish enterprises (Polish is understood as either having its production line or 
headquarters in Poland). The sample was chosen randomly, based on the criteria of the 
industry type – production, and the employment range – micro, small, medium and large 
firms. 
Findings: Cloud innovations have affected structure of less than 1/3 of the researched 
companies. Hierarchy of authority has changed more often than specialization. The medium-
sized companies were the most frequently affected by the innovation in both structural 
dimensions. 
Research limitations: Clouds innovations concerning the organizational structure also affect 
the organization's management, this require further research. Moreover, the research 
concerned only production companies, the service and trade were excluded – a separate study 
is needed. 
Practical implications: Companies considering the implementation of clouds innovations are 
able to make more precise plans organization management afterwards. 
 
Keywords: cloud computing, hierarchy of authority, specialization, structure 
 
 
1. Introduction 
 
One of the earliest definitions of innovation was proposed by Robertson (1967) who defined 
innovation as “a process whereby a new thought, behaviour, or thing is conceived of and 
brought into reality”. Nowadays, it is not so simple; one cannot find a definition valid for all 
circumstances. 
Although there is consensus among specialists that innovation is the introduction of new 
improved products, services, processes, marketing, organizational methods and business 
models (OECD, 2005), this paper concentrates on technological innovations in the form of 
cloud computing introduced to everyday functioning of the companies. 
 
Cloud computing may be understood as introducing new IT cloud software to customer 
service and it refers to the “applications, the hardware and software delivered as services over 
the Internet” (Amazon EC2, 2016). Moreover, the cloud computing may be also defined in the 
broader way as “a model for enabling ubiquitous, convenient, on-demand network access to a 
shared pool of configurable computing resources (e.g. networks, servers, storage, application, 
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and services) that can be rapidly provisioned and released with minimal management effort or 
service provider interaction” (Mell, Grance, 2011, p. 2). The broader approach seems to be 
adequate for the aim of this article. 
 
The purpose of this study is, therefore, to diagnose how the introducing technological 
innovation in the form of the cloud solution influences the organizational structure 
(specialization and hierarchy of authority) in production organization. 
 
2. Research Background 
 
The structural dimensions consist of centralization, formalization, hierarchy of authority, 
personnel ratios, professionalism and specialization. (Daft, 2015; Hunter, 2015) 
Specialization is the degree to which organizational tasks are subdivided into separate jobs 
(Daft, 2015, p. 18). If specialization is extensive, each employee performs only a narrow 
range of tasks. High levels of specialization are found on production lines where each worker 
is expected to become highly adept at repeatedly performing a narrow set of skills. Likewise, 
the division of labour amongst managers may be highly specialized. (Goodchild, Janelle, 
1988, pp. 5-6; Hart, Moore, 2005; Tyler, 1973, p. 384). 
 
Hierarchy of authority refers to the degree to which employees possess autonomy within their 
jobs, higher levels of hierarchy of authority creates less freedom for employees (Marasi, 
Bennett, Budden, 2018, pp. 9-10; Hage, Aiken, 1967, p. 73). In particular, it describes who 
reports to whom and the span of control for each manager. The hierarchy is usually depicted 
by the vertical lines on an organization chart, as illustrated. The hierarchy is related to span of 
control (the number of employees reporting to a supervisor). When spans of control are 
narrow, specialization is high and the hierarchy tends to be tall. When spans of control are 
wide, the hierarchy of authority will be shorter (decreased). (Daft, 2015, p. 18) 
The dimension of specialization and hierarchy of authority were chosen for the purpose of this 
paper because of its limited size. 
 
3. Methodology 
 
The research method used was the CATI survey (computer-assisted telephone interviewing). 
The phone calls were directed to 50 212 companies, the return was from 400 of them, the 
return rate therefore equals 0.7966%. 
The choice of targeted Polish organizations was based on three criteria – size, sector and 
condition whether the cloud solution is being used in the company’s everyday life. The size 
criterion imposed a choice of minimum 50 organizations from each group size: micro 
(employing up to 9 persons), small (from 10 to 49 people), medium (50 to 249 employees) 
and large (employment above 250). Finally, the sample consists of 50 micro-companies 
(12.50 %), 81 small companies (20.25 %), 146 medium companies (36.50 %) and 123 large 
enterprises (30.75 %). 
Only production companies were taken into account. The second and third criteria were 
simply ‘yes’ or ‘no’ answers, in case of ‘no’ the company was excluded from the research. 
Because of the third condition, all companies use clouds for work, but 181 of them only for 
mailing purposes, 219 use a wider range of possible solutions. 
The dominant range of the company's market activity in terms of turnover was established – 
the sample consists of 4.75% of local companies (area of the county), 3.25% of regional (area 
of the voivodship), 28.25% of national and 63.75% of international companies, see the picture 
above. 
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4. Result and discussion 
 
In the majority of companies the specialization and hierarchy of authority did not change – 
72.25% and 70% respectively did not change in the dimensions. Specialization had increased 
in 17.5% of researched companies and dropped in 10.25% of them whereas the hierarchy of 
authority shrank in 26.5% of researched companies and elongated in 3.5% of them, see the 
Figure 1, below. 
 

Figure 1: Change in specialization (left) and hierarchy of authority (right) of companies that 
implemented cloud solutions 

Source: own research 
 
Although the statistical analysis in several cases suggests no correlation between structure 
specialization and organization scope, the results are shown for a comparison purposes in case 
of conducting further research (Pearson chi-square value is placed below figures). 
 
As far as purpose of cloud solution is concerned more companies that use clouds for more 
purposes not only e-mailing faced an increase of specialization – 5.00% than the clouds used 
only for e-mailing – 5.25% in the researched sample. Specialization has decreased more in the 
companies that use clouds for e-mailing only – 8.00% than in those that use clouds for 
broader range of purposes – 9.50%. See the picture below. Moreover, fewer companies that 
use clouds for e-mailing find no change – 32.00% than companies that use clouds in large 
variety of purposes – 40.25%. 
 

 
Note: Person chi square 0,704 

Figure 2: Specialization versus the purpose of the cloud 
Source: own research 

 
In the case of companies’ scope, the specialization decreased at most international companies 
12.00%. In the case of local and regional companies, the specialization decreased the least – 
0.7%. An increase in the organization scope is the smallest for regional organizations – 0.25% 
and the largest for international companies – 7.00% of all researched companies. It is shown 
on the Figure 3, below. 
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Note: Person chi square 0,771 

Figure 3: Specialization versus the organization scope 
Source: own research 

 
Medium companies are the field where changes in specialization occur at most. Specialization 
decreased there at most – 8.50% and at the same time it increased at most – for 4.00%. The 
smallest change in specialization was observed for micro companies - 2.00% of decrease and 
0.50% increase in specialization, see the Figure 4 below. 
 

 
Note: Person chi square 0, 068 

Figure 4: Specialization versus company size 
Source: own research 

 
Now, the research outcomes concerning the dimension of hierarchy of authority are presented 
below. 
 
The hierarchy of authority after implementing cloud computing to the manufacturing 
companies has changed more in companies that implemented clouds for the purposes wider 
than only e-mails. The hierarchy of authority decreases less to the companies that use clouds 
for e-mails only – 12.00%, comparing to companies that use clouds for wilder range of 
purposes – 14.50%. The hierarchy of authority increases almost equally in the companies that 
use clouds for e-mail purposes – 1.50% and companies that use clouds for wider range of 
purposes – 2.00%. 
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Note: Person chi square 0,983 

Figure 5: Hierarchy of authority versus the purpose of the cloud 
Source: own research 

 

Hierarchy of authority has changed mostly in companies of international scope – it decreased 
in 12.00% and it increased in 7.00%. The smallest change has been researched for 
organizations of local scope 0.25% (below the statistical error). Hierarchy of authority 
increased in 0.25% for organizations of regional scope in the researched sample and for 
international organizations – 7.00%. The detailed percentage is shown in Figure 6 below. 
 

 
Note: Person chi square 0,300 

Figure 6: Hierarchy of authority versus the organization scope 
Source: own research 

 

Hierarchy of authority has decreased at most in medium companies – 10.25% and in the least 
in large-sized organizations – 4.50% of researched companies. On the other hand, hierarchy 
of authority has increased at most in the medium companies – 2.00% and it has not increased 
at all in micro- and small-sized organizations – 0.00% of researched companies. The detailed 
outcomes are presented in Figure 7 below. 
 

 
Note: Person chi square 0.002; V-Kramer = 0.002 

Figure 7: Hierarchy of authority versus company size 
Source: own research 
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Many design-oriented organizations in construction and engineering are currently attempting 
to come to terms with the demands of change imposed by the constant transition in their 
specific industry as well as the general business environment. (Edum-Fotwe, Thorpe, Deasley, 
2009, pp.77-86) Among key developments in organizational structure is technology (Anand, 
Dafl, 2007, p. 329) Research on specialization conducted by Hart and Moore in 2005 did not 
cover technical innovation of cloud computing simply because cloud computing was not on 
hand of organization everyday usage at that time. 
 
5. Conclusion 
 
Any change in organizational structure happened to 18.75% of all researched companies. This 
means that introducing technological innovation in the form of cloud solution has not affected 
the organizational structure of more than 80% of companies. The part of those 18.75% of 
companies where the change was observed should be looked at closer. According to the 
company size, the change at most happened to the medium companies (24.66% out of all 
medium sized companies), the smallest change happened to large companies (10.57% out of 
all large-sized companies). In the micro and small companies the change of structure was 
observed in 24.00% and 17.28% respectively. Further research should cover the reason of 
difference in change – why medium companies change almost two and a half times more 
frequently than the large ones. 
The conclusion may be consideration whether introducing clouds is or is not only the simple 
change to more modern technical tools that help to conduct common activities of 
organizations. If the change in technical tools affects the organizational structure it has to also 
bring some changes in management of organization. This change requires further research. 
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Summary:  
Purpose: The aim of the paper is an attempt to explain the duality of the organizational 
structure, its formal and informal aspect, by referring to the assumptions of biocultural 
evolution. The authors present the outline of the research concept and also make an effort to 
systematize knowledge in this area. A complement to the considerations is the characterization 
of the process of institutionalization of the activities of organizations operating in a virtual 
environment. The choice of this environment results from previous research by the authors 
regarding the transformation of informal social networks into rigid organizational structures in 
the internet space. 
Design/methodology/approach: In order to answer the question of how informal social 
networks are transformed into formalized structures, a literature study was conducted. It 
involved research into social networks within primary human societies and populations of 
human-related hominins. The author's previous research on the capacity of social networks in 
cyberspace was also used. 
Findings: Institutionalization processes in online communities of activities are similar to 
institutionalization in the case of traditional organizations. Evolutionary restrictions on the size 
of social networks are similar in a virtual and a "real" environment.  
Research limitations: There is no precise measurement that would determine the degree of 
formalization of organizational structures. The question of how the crystallizing cultural rules 
that stiffen the structure are intersubjectively experienced as rigid rules remains unanswered. 
Previous studies are contributory and do not allow far-reaching generalization. 
 
Keywords: biocultural evolution, social networks, institutionalization processes in online 
communities 
 
 
1. Introduction 
 
In the publications in the field of management, organizational behavior and sociology of an 
organization, one of the problems is the issue of relations between formal and informal 
structures in organizations. Often informal structures are recognized as a factor of dysfunction, 
on the other hand they meet social needs, enable a more efficient flow of information and 
integration of employee teams. The authors of this study are interested in the aspects of the 
formation of both types of structures in the context of biological-cultural evolution. Therefore, 
the purpose of this publication is to capture the duality of the structure by referring to 
evolutionarily conditioned relations between the size of informal groups and their functionality 
for the entire community operating within the formal organization. 
 
Research into structures of organizations in management is focused first of all on the 
optimization of solutions regarding the manner of formal connections between departments 
and workplaces (Fołtyn 2007). This approach can be treated as a form of rationalization. As a 
matter of fact, apart from sociometric research, in the case of informal relations, no 
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description of their structure in relation to the whole organization is found. Although they are 
unarguably considered important, they are treated as impermanent, changeable, flexible and 
therefore difficult to analyze. Taking an evolutionary perspective, one can assume even an 
inverse dependence. These are the principles of spontaneous structure formation which are 
permanent for the Homo sapiens species, and the formalized structures are based on varying 
cultural rules. 
 
Nowadays, in the literature of the subject the organizations are often described in the context 
of informal relations, the possibilities of their use in the process of personnel management and 
the use of so-called soft management techniques. The issues of flexibility of the structures or 
flattening of organizational structures are still common (Píchová, Raušer 2017, Lachiewicz, 
Zakrzewska-Bielawska 2010). On the other hand, under the influence of the development of 
digital technologies, the concepts of network and virtuality are becoming popular, used also in 
the context of creating organizational structures (Fołtyn 2007, pp. 1769-176). However, these 
are not organizations with an established market position which create new types of 
structures, trying to remain competitive but these are the communities of users of cyberspace 
spontaneously produce them. This results in attempts to connect classic businesses with new 
forms of production of goods, which manifests itself in such socio-economic concepts as 
sharing economy and peer production. 
 
2. Research background 
 
The previously mentioned durability of informal structures does not mean that social ties 
between specific people in groups or communities do not disintegrate. In this conceptualization, 
the durability of structures means that spontaneously forming configurations have their 
foundation in permanent rules of their production. According to Robin Dunbar's research, the 
natural size of the community in which a man lives is about 150 people (Dunbar's number). In 
the process of evolution, increasing the computational power of the human brain made it 
possible to build more and more extensive relationship networks. A fixed dependence 
between the ratio of brain size to body mass and the size of the herd in primates was also 
noted. This also correlated with the size of the neocortex responsible for thinking and 
reasoning (Dunbar 2017, pp. 85-102 and later). Only man has reached such stage of evolution, 
which in the process of development of mind allows for far-reaching predictions of future 
behaviors of individuals forming a group, making decisions with whom and in what situation 
it is worth to cooperate. Planning and anticipating, in turn, gave the basis to the development 
of rules of cooperation and their rationalization.  
 
Dunbar's number defines a collectivity within which mutual obligations and relationships of 
trust exist. It applies to people with whom an individual is familiar with for a long time and 
whom relatively often interacts with. It characterizes basic informal communities. With regard 
to the organizational structure, Dunbar's concept defines a community divided into social 
layers in accordance with the so-called the principle of three. The size of successive layers is 
created by tripling the number of people in a more inner layer, so they are the values 
oscillating around the population of: 5, 15, 50, 150, 500 and 1500 people. In the case of 
primitive societies that do not create formal organizations, the innermost layer are the closest 
people, the next are foraging groups, overnight camp groups, communities, megabands within 
which trade and matrimonial transactions occur and tribes that use common ethnolect 
(Gamble, Gowlett , Dunbar 2017, pp. 53-56). Universality of Dunbar's number is confirmed 
by indicating the number of people making up both Neolithic villages, tribal clans, Hutterite 
colonies from Canada, the Amish Parish from Nebraska, as well as production units in the 
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Gore-Tex Inc factory (Dunbar 2016a, p. 85; Dunbar, Sosis, 2017). Moreover, it is indicated 
that also in cyberspace, groups of friends oscillate around 150 people (Dunbar 2016b). 
 
Approaches promoting flattening of structures and increasing flexibility in the workplace are 
proposed by individuals and organizations stemming from the tradition of thinking shaped in 
the industrial era. It is an attempt of top-down designing the organizational structure. While 
virtual communities of activities create their structures spontaneously, without a previously 
determined plan. They function more like bazaars than hierarchical organizations. Already in 
the late 1990s, the free software activist Eric Raymond wrote in this subject (1999) that 
communities which spontaneously produce software code are more effective than companies 
which create computer programs based on a plan imposed from above. Cyberspace is a social 
environment which, in terms of spontaneously built relationships, resembles more primary 
societies than modern industrial societies.  Therefore, this environment seems suitable for 
research on the evolution of relations between formal and informal organizational structures. 
 
The transition from a nomadic to a sedentary lifestyle influenced the original formation of 
formalized social structures. Closed, small hunter-gatherers societies had to take care of 
securing their goods only to a small extent, because the strategy of their operation was to 
move along with the progressive use of available resources. In societies which developed in 
later ages, more important became the common good, exhaustible, and at the same time those 
goods for which it is difficult to restrict access to people outside the community (see 
Kukowska, Skolik 2016, Skolik, Kukowska 2017). Such types of processes are difficult to 
observe, because it is not easy to find evidence of such an immanent phenomenon of 
formalization of rules and structures, and in anthropological research the focus was more on 
the specificity (difference) of primitive peoples. The processes of formation of formal 
structures repeat in the virtual communities of activities, which also change over time from 
the loose rules of cooperation to clinging to formal guidelines (Skolik 2012). Recurrence of 
this process in the conditions of the information society can be explained as the effect of small 
variability of human brain and similar, or perhaps the same, adaptive mechanisms in social 
networks generated by the species Homo sapiens. Primary social networks can be treated as 
extended phenotypes, and so as products of the environment of individuals shaped thanks to 
their genes (Dawkins 2003). They were of fundamental adaptive significance - larger 
communities initially allowed for a more effective defense against predators, and later for an 
advantage compared to other species of hominins characterized by smaller brains, thus living 
in smaller communities. For a time, keeping the fixed size of human communities could be 
strengthened by epigenetic rules. They are innate reactions of the sensory system and the 
brain, thanks to which organisms automatically solve problems emerging in contact with the 
environment. Epigenetic rules consist in perceiving the world in a certain, innate way, they 
are inherited, and culture strengthens their influence and manifesting in behaviors (Wilson 
2002, p. 293). Whereas formal structures serve to guarantee social order based on cultural 
rules. Although a significant part of cultural rules strengthens epigenetic rules, some of them 
create a new adaptive environment - the world of culture also referred to as the ideosphere. 
There is a phenomenon of loosening the "genetic-cultural leash". With the growing 
independence of culture from the biological sphere, the impact of biology on culture is 
decreasing.  
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3. Methodology 
 
Trying to answer the question about the relationship between informal and formal structures, 
the authors undertook the identification of such structures in the virtual environment of 
Wikimedia projects, especially Wikipedia. As mentioned above, in such an environment it is 
relatively easy to observe the processes of institutionalization and formalization of social 
structures. In the case of active Wikimedia users, the content they publish is available to the 
general public and the history of their creation and modification can be traced. This also 
concerns webpages through which communication between the users takes place, and 
therefore it is possible to know the structure of their relationship. It was decided to determine 
the size of social structures by finding initiatives dedicated to solving specific problems while 
creating Wikimedia projects.  
 
Due to the fact that of the approximately 300 Wikipedia language projects a small part is 
characterized by numerous communities, only those in which the size of the community can 
be estimated at over 100 people were selected for research. The indicator that was used for 
this purpose was the number of "very active wikipedians" - Wikipedians who contributed 100 
times or more in one month (Zachte 2019). Next, the participants of several dozens of 
Wikiprojects (which is a special type of Wikipedia pages which bring together people focused 
on activity in a given area of knowledge, in these language versions of Wikipedia) were 
counted. Wikiprojects are characterized by the fact that they are exposed types of webpages 
having a structure which fosters the coordination of tasks, and therefore a certain degree of 
formalization occurs. Another activities selected for the analysis, which involve a larger 
number of users and may encourage the consolidation of ties, were discussions among 
Wikiprojects members. At the same time, cooperation and conflict may be the basis for 
consolidation of ties, especially in disagreements regarding substantive issues or internal rules 
adopted in Wikipedia. 
 
 
4. Results and Discussion 
 
The specificity of Wikipedia as a website is a large freedom of entry. In order to be able to 
create or change the content of the articles of this online encyclopedia, one do not even have 
to set up an account. As a result, one can talk about the high changeability of the personnel. 
Yet, this does not exclude the emergence of an integrated virtual community. One can even 
notice a clear core of regular users who are both very active editors and the people who are 
involved in the control of the quality of content produced. In the case of the Polish-language 
Wikipedia, working since 2001, such group of regular users has been established in 2006-
2007. On the list of the 50 most active wikipedians, as many as 15 started activity in 
Wikipedia in 2006. What is more, the half of the first decade of the 21st century was 
characterized by a progressive formalization of guidelines.  
 
Shaping relationship is triggered by taking up various types of activities by wikipedians, 
though editing articles in an encyclopedia does not necessarily entail interacting users with 
other users. In this case sociogenic activities primarily mean the establishment of the content 
of the entries, which infrequently leads to long-lasting arguments, but also to cooperation 
initiatives on the development of new subjects or improving previously created articles in 
compliance with newly adopted standards. As activities creating bonds can be treated 
discussions between users, participation in voting, or cooperation within the planned 
wikiprojekt. Wikiprojects are in this case a more formalized part of Wikipedia, but they are 
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less engaging emotionally than single discussions. More emotional relations occur in smaller 
groups, and not just among close friends. They also connect opponents of certain approaches 
with each other. 
 
Taking into account the declared participants of wikiprojects, their number depends on both 
the scope of a given wikiproject as well as on the language version of Wikipedia. The more 
people are involved in the creation of a given version, the more people sign up for the existing 
wikiprojects. It was also noticed that if the number of very active wikipedians exceeds 500 
people, this does not lead to further increase in the number of participants in wikiproject 
(Figure 1). For selected versions of Wikipedia, involving from 100 to 900 very active users, in 
individual wikiprojects usually work from 5 to 100 people, with an average of around 60 
people. It could be assumed that if the entire rather strongly integrated community fluctuates 
around the number of Dunbar, then the wikiprojects are closer to the more inner layer in terms 
of the number of participants, circling around 50 people. A significant part of people who sign 
up for the wikiprojects does not, however, display activity in the subject which the 
wikiproject is related with, which is the reason why it was examined how many people edit 
the discussion pages assigned to these wikiprojects. It was assumed that sufficient 
involvement in the operation of the wikiproject is min. 5 such editions within 2 years. Activity 
in wikiprojects is obviously not only a discussion, but first of all creating, correcting and 
developing entries. The involvement visible on the discussion pages was much weaker than it 
would appear from the declaration of participation. On average, the number of people who 
made at least 5 edits in 2017-2018 on the discussion pages of wikiprojects analyzed was 15 
and closer to another, even more inner layer pointed by Dunbar. The dependencies between 
the number of declared participants of wikiprojects and the number of people who are active 
on their discussion pages are presented in Figure 2. 
 

Figure 1: Number of active users in biggest Wikipedias and wikipedians listed  
on 20 chosen Wikiprojects 

Source: Own work  
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Note: Users in Wikiprojects means the number of people signed in on the list of 
participants of individual Wikiprojects. Users' activity on the discussion pages means the 
number of all people who have completed at least 5 editions in the years 2017-2018 

Figure 2: Activity in Wikiprojects of the largest language versions of Wikipedia 
Source: own work. 

 
In the case of formalized votings the number of people participating is similar to the number 
of participants in the wikiprojects. The average for the analyzed language versions is over 60 
people per voting. Due to the language barrier, the authors assume that the figures presented, 
however, describe reality to a limited  extent. In different language versions, other rules 
concerning voting rights may also function. Therefore, it was decided to deepen the analysis 
of the Polish version of Wikipedia.  The establishment of new wikiprojects as well as voting 
pages in the case of the Polish language version was quite frequent until the year 2010. Later, 
this was not only very rare, but wikiprojects which were deactivated shortly after the launch 
were archived. In 2019, out of 116 active wikiprojects, there were 147 inactive ones. After 
2010, with the decline of interest in thematic projects, one time or cyclical actions lasting 
from one week to several months became more popular. One of them is the initiative of 
thematic weeks, which appeared in 2011. It consists in the fact that each month there are 
organized at least two thematic weeks devoted to the development of a thematic area. 
Initially, on average around 20 people participated during such a week. Nonetheless, after the 
introduction of the regulations in 2014 and after the decision to award material prizes, which 
was made the following year, the number of participants fell to an average of 13 people for a 
given thematic week. 
It can be stated that the formalization of rules, including the establishment of ways of 
rewarding for activity in a pro publico bono project, leads to a decrease in the number of 
people involved in such activity. However, it would be difficult to precisely define the 
relations between formal and informal structures due to the lack of formalization indicators. 
Thus, for further research, it would be advisable to create a list of such indicators, which 
could include, for example, the style of communication in the context of high emotionality, 
the complexity of procedures and the inclination of users to formalize the division of tasks. 
 
5. Conclusions 
 
Voluntary of activity in projects such as Wikipedia results in rather flexible and often unstable 
social structures. Repeatability of actions and orientation on quality control of commonly 
created content, on the one hand, give further impetus to the formalization of these structures, 
and on the other, it can consolidate relationships between individuals. In the Wikipedia 
language versions researched, if the size of the community was close to Dunbar's number, 
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involvement in the structures forming in it, such as wikiprojects, was close to a more inner 
layer in Dunbar's understanding. In turn, discussions concerning narrow topics are more 
emotionally engaging and are conducted in groups of several people. Activities in smaller 
groups engage more emotionally and are less formalized. This does not mean that emotional 
relations are not built in larger structures, but it happens less often and takes the form of 
celebrating a special event. 
 
While observing the activities of large groups, it seems that the principles of their functioning 
can be attributed primarily to the cultural rules. For smaller groups, subordination to 
epigenetic rules is more characteristic. The often appearing opinion that projects such as 
Wikipedia are built by a spontaneous crowd of Internet users should be rejected. Along with 
the increase in the number of users, the rigidity of the structures and rules regarding activity 
within this project is progressing. Cooperation networks of small groups of wikipedians, 
however, still arise because as the content increases, the number of problems to be solved 
increases. Small groups provide stronger emotional ties, but what decides about staying in the 
project is meeting the need for belonging, which is fostered by the larger community, 
especially when its size is close to Dunbar's number. 
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Summary:  
Purpose: The paper presents the results of the research on the problem of functioning of 
family businesses in their economic and socio-cultural environment. The aim of the 
considerations was to determine to what extent the presented attribute “family business” is 
related to family values. In addition, they tried to determine which types of values are 
dominant in marketing communication. Are these family values or values related to the 
quality? 
Methodology: The research involved the analysis of the content of websites run by family 
businesses. They were selected on the basis of a purposive trial of entities declaring on their 
websites that they are companies of this kind. The analysis considered the context in which 
content related to familism and quality appeared; which industries dominated among entities 
displaying selected types of values; what was the activity of entities in communicating with 
recipients both on home pages and in social media. 
Findings: As a result of the research, a clear instrumentation of family values was noticed in 
case of some companies, in particular corporations. The surveyed enterprises used social 
media to a different extent in communication with the receivers (clients and business 
partners). 
Research limitations: The research was of qualitative nature and was not conducted on the 
basis of a representative sample. The use of tools applied in quantitative content analyzes, e.g. 
in digital humanities, would allow to identify possible correlations between the dominant 
system of values displayed on the websites of companies and such variables as the industry 
branches, the size of the enterprise and the scope of activity. 
 
Keywords: family businesses, family values,  
 
 
1. Introduction 
 
One of the cores of the efficient functioning of enterprises in the conditions of the information 
society is their presence in cyberspace. It is both the requirement imposed by conditions of 
free market economy, and the chance to strengthen own position in the face of competition. 
Actions undertaken on the Internet are mainly promotion of products and services and 
building the brand image. For small units it is usually the opportunity to manifest their 
presence in the industry. Because the majority of enterprises, not only in the case of small 
companies, are the businesses created in the family circle, the authors of this paper try to 
determine to what extent family values are important for the self-presentation of these 
enterprises. 
The term “family company” has become a brand which underlines quality of actions. 
Reference to important for customers values connected with familism can increase the 
attractiveness of the company, and thus affect its choice by customers. At the same time, The 
broad definition of business as a family means that it is difficult to set the limits of the family 
nature of the company. What is more, global corporations use the rhetoric that uses the 
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concept equated with family. On the other hand, in socio-economic terms, the community 
character of the family is in opposition to the market and hierarchical nature of the company 
(Kukowska, Skolik 2016). Personal ties dominating in families are replaced in formal 
organizations with professional ties. In order to define what values are exposed by enterprises 
which define themselves as family like, the authors made research based on a qualitative 
analysis of the content of websites. The methods of self-determination as a family company in 
the context of relationships with other values promoted on their own sites have been 
considered. 
 
2. Literature review 
 
In the literature as attributes of family companies, such factors are indicated, among others: 
low sales, low equity, unprofessional marketing activity, low risk of innovative activities, 
high social responsibility, low level of formalization, high employee engagement and mutual 
trust (Pypłacz 2014, p. 115). At the same time, the majority of this kind of enterprises limits 
its economic activity to a local or supralocal scale. Abovementioned traits are characteristic 
mainly for small, family companies, not for big corporations which are also built by multi-
generational families. The factor which can level negative consequences of limiting 
development for small family businesses, is commitment to building the company's position 
using information technology. Thanks to functioning in the cyberspace, companies have an 
opportunity to increase their extent and  reach a wider group of potential customers and 
contractors. This kind of enterprises have a possibility to promote their own brand in 
connection with prized  values and emphasizing family-friendliness in places where it can be 
done cost-free, which is e.g. on the own website (see Kempa 2017, p. 410). Using social 
media they can build and maintain social relationships, share information and opinions and 
co-create knowledge resources (Janczewska 2018, pp. 400-403). Relatively frequent 
interactions via e.g. Facebook, Twitter and other social media, characterized by informality 
and emotionality, can affect the tightening of customer ties, adapt products and services to 
their individual needs, build trust and attachment to the company. Functioning in the global 
internet network may also allow for building relationships with large market players. In a 
society of networks, achieving economies of scale for small entities is usually associated with 
some form of cooperation with large corporations, which need flexible partners for effective 
functioning (Stalder 2012, pp. 71-72).  
 
While becoming acquainted with literature about family companies it can be noticed that its 
significant part is devoted to pragmatic aspects related to competitiveness and acting on an 
international scale (see: Bednarz, Bieliński, Nikodemska-Wołowik, Otukoya 2017, Wąsowska 
2017) or using spontaneous activities such as organized family meetings to improve the 
management of relationships in the company (Koładkiewicz 2015). In this case, pragmatism 
means concentrating on opportunities how to survive on a market which means marketing 
actions directed on own brands’ quality. For family companies, apart from values which refer 
to the quality of a product or service, also important are those that have a high emotional 
charge and are related to family-specific relationships. E. Kempa states that “the reason for 
building a family brand is to create emotionally strong links with consumers and satisfy both 
their functional and symbolic needs.” (Kempa 2017, p. 405). 
 
It is worth to underline that in some cultural areas, for example in Eastern Europe, familism 
can be problematic for companies. In the context of family business, it can be associated with 
nepotism and unethical behaviour (Astrakhan, Prügl, Hair Jr., Babin 2019). Even if the 
leaders of such companies are able to,  relatively easy, deal with avoiding individual decision 
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mistakes, strong ties with family members can make bad assessment of their qualifications, 
and thus incorrect filling of positions (Liu, Eubanks, Chater 2015). It is possible that some 
enterprises may for this reason avoid displaying content that would indicate their family 
nature. 
 
3. Methodology 
 
While starting the research, authors wanted to define the way how companies show their 
familism and with what values they identify it. The research method used was the analysis of 
the content of websites. In the area of socio-economic relations, this kind of research was used 
earlier to analyze among others public institutions (Karczewska, Kukowska, Skolik 2018), as 
well as companies, including family ones (Stopczyński 2016). Analyzed internet sites were 
treated as a form of documents of a mixed character. Thus, they are partly personal documents 
also containing the content referring to family values, and are partly close to official documents.  
The first step of the research was to generate a list of enterprises which declared on their sites 
that they are family companies. For this purpose, the phrase “we are a family company” 
(exactly “jesteśmy firmą rodzinną” in Polish) was entered in the Google search engine. In this 
way, a pool of 158 enterprises was obtained, from which 100 entities were selected for further 
analysis - internet portals that were the first to appear in the results of the search engine. 
In the next steps of a research process: 
 the location of the phrase “we are a family company” was checked in order to determine 

to what extent it is displayed or “hidden” for the recipient; 
 the context was determined, in which this declaration appeared - to what extent the 

content of self-presentation related to family, close relationships, locality, passion 
(emotions), and how close they were to the values of quality, global action and 
professionalism; 

 other places were also identified (both on company websites and on social networks, if 
the companies were active on them), which referred to family values. This concerned 
texts and graphic forms; 

 in the aspect of building relationships through social media, the frequency of posting 
messages and the degree of their formalization were analyzed. 

 
4. Results and discussion 
 
Among all of 158 units which were initially selected for the research, 28 operated in 
agriculture and the food industry. In the case of industrial activity 13 companies were 
associated with the wood industry, 8 with packaging, and 2 enterprises were retail producers. 
The majority of family companies were operating in the services sector, including 15 related 
to trade and distribution, 11 to transport and/or logistics, 8 to hotel and catering operations, 7 
to real estate, the same amount to consultancy and / or education, 6 to tourism. In addition, 6 
entities have specialized services in various fields, 3 luxury services and 4 basic services. 
Separately, companies conducting other industrial activities and related services have been 
distinguished: the construction and renovation industry (11 companies), the electrical 
machinery industry and related services (21), the chemical industry (8). A place, where the 
phrase “we are a family company” occurred the most often was a bookmark “about the 
company”, “about us” or similar sounding. The most, because 68 entities have just placed this 
phrase there. In the case of 45 companies this phrase occurred on a home page. 24 entities put 
on a home page as well as on a bookmark dedicated to the presentation of the company, of 
which 6 sites were identified that generated the same content in a template, including placing 
them in the footer of the page. Still, soliciting to be associated with family business is very 
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important. What's more, 10 entities wrote about themselves as a family company on a 
specially created subpage called “family business”, “we are a family company” or similar. 
Only 16 websites contained this phrase on other subpages, including 8 only on them.  
With the analysis of a context of posting the abovementioned declaration, the following 
accompanying statements were divided into 1) referring to family values, close emotional 
relations, and 2) referring to the professionalism and quality of their own operation on the 
market. The division of two categories resulted from observations made during the first stage 
of categorizing the content. It was noticed that the dominant dichotomy was, on the one hand, 
referring to the emotional values associated with presenting themselves as a family company, 
and on the other emphasizing their own strengths in the context of presenting themselves as a 
company that produces good-quality goods. 
In the first category 10 types of statements were selected, related to the following values: 
 tradition and experience of older family members - they were exposed on 17 sites; 
 multigenerational and long duration on the market, long-term (20 sites); 
 sense of security and stability (6 sites); 
 sense of closeness, family warmth, intimacy (12 sites); 
 spontaneity and openness (2 sites); 
 emphasizing the emotional attitude towards the company, passion, commitment (19 

websites); 
 a sense of pride, including the name which is the company's brand (10 sites); 
 exposing the fact that the company is based on its own capital, from the beginning was 

created thanks to the work of family members (5 websites); 
 references to activities within the local community, the feeling of economic patriotism, 

based on local products (19 websites); 
 presenting employees as important partners, as close relatives, as members of a family 

business (10 websites). 
 
In the second category, 9 valuation methods have been distinguished: 
 displaying professional relations, including mainly referring to customer needs and 

building trust - such values were displayed at the declaration of the family nature of the 
company on 43 websites; 

 emphasizing the quality of own products or services, reference to rules, standards (41 
websites); 

 emphasizing own professionalism, experience in the industry, qualifications of the 
employed staff (31 websites); 

 displaying activities on a global and international scale (13 websites); 
 promoting the value of modernity, including the use of new technologies (14 websites); 
 emphasizing the dynamic nature of the company's operations: flexibility, innovation, 

own development (19 websites); 
 presenting own successes, competitive advantage, prestige (13 websites); 
 valorizing themselves or contractors using the brand concept (7 websites); 
 referring to ethical activities, own social and environmental responsibility, including 

emphasizing being a sponsor of various social categories (17 websites). 
 
It was noted that it was deliberate to determine themselves as a family company, thus, more 
often this was accompanied by the inclusion of this term in the framework of values closer to 
professionalism than to family. In total, 120 references to family values and as much as 198 to 
professional values have been identified. Because the way of expression was taken into 
consideration, the part of it often came to one or the other category, depending on what was 
emphasized in the statement. For example, in one of analysed statements “Our many years of 
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experience guarantees high quality of services.” Experience and quality are emphasized, not 
longevity and tradition. In some of more nuanced cases, the decisions of authors about 
qualifications were less obvious and perhaps different when re-categorizing the answer. While 
identifying content connected with familism on companies’ websites, the attention was paid 
that some of them have a logo of the Family Business Foundation, which is a kind of a 
certificate of family business in Poland. Such logotypes were found in 12 out of 100 
companies defining themselves as family. 8 of them were companies that were high in the 
position of Internet searches - up to 30th place after entering the phrase “we are a family 
company”. On 34 pages there were photos of family members created a company, partially, 
they were common pictures, partially pictures of the whole team that created the company, 
and partly photos of individual family members describing their functions in the company. In 
the case of global corporations which had their Polish language sites, they were also archived 
photos, mainly of founders of enterprises. This action was also used by founders of family 
companies, in particular, when their history was more than 20 years old. 
 
71 entities on their websites provided links to social media, 63 of them on Facebook. It can be 
said that some could also work in social media without informing about it on the company's 
home page. Other popular social media were: Instagram, Twiter, YouTube, Pinterest, LinkedIn, 
Google+. In addition, sites such as GoldenLine (Polish LinkedIn-like website), Xing and 
Homebook were less frequently used. Because of Facebook’s high popularity, this medium 
was used for analysis of the activity and degree of informality of relationships built with 
recipients. Marketing communication with the use of this site usually was limited to presenting 
new products and events organized by companies. In the case of some entities, in particular 
small companies, the official Facebook account also served to present private life, travel, 
events from everyday life. Thus, the level of formalization was difficult to determine, it was 
noted that the orientation towards informal relations with recipients was carried out through a 
familiar style of expression (including photos and video recordings) and using emoticons. 
Frequency of adding messages was differentiated from slender (once a year or less- 7 entities) 
through little (a few times a year- 9), average (once or a few times a month-9), high (once or a 
few times a week-31) to very high (every day or almost every day of adding messages-7).  It 
was adopted that the greater the activity in social media is, the more opportunities to build 
emotional relations with the recipients there are. It was noticed that the more types of family 
values are in the content in which enterprises presented themselves as a family, the greater the 
activity on Facebook is (Figure 1). This trend is visible in the case of reference of Facebook 
activity to “professional” values. It becomes visible only when the number of value types is 
greater than 3 (Figure 2). 
 

 
Note: The average activity on Facebook was presented on the ordinal 
scale as described in the text: 1 - low activity, 2 – small, 3 – medium, 
4 – large, 5 – very large. 

Figure 1: Activity on Facebook and the number of references to values related to family. 
Source: own work 
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Note: The average activity on Facebook was presented on the ordinal scale as 
described in the text: 1 - low activity, 2 – small, 3 – medium, 4 – large, 5 – very large. 

Figure 2: Activity on Facebook and the number of references to values related to professionalism. 
Source: own work 

 
The highest values on the X-axis on both charts refer to individual companies, so to determine 
the actual dependence, it would be necessary to carry out research on a larger scale and 
additionally – with several methods of categorizing values. Examining chosen companies, no 
attempt was made to search for their activities on social networks, if they were not linked to 
their own websites. The results of researches cannot then determine the actual involvement, 
but only illustrate the possible impact of messages on recipients. Thus, it can translate into 
creating relationships with family businesses as well as the use of their products and services. 
 
5. Conclusions 
 
Qualitative approach to the analysis of internet websites of family business allowed to identify 
values which accompany by self-identification of the examined entities. An in-depth analysis 
enabled the identification of a category of values close to family or professionalism. 
Conducting interviews with companies’ representatives would allow to consider one more 
important factor – actual creators of content posted on websites. Often, websites are created 
by professional webmasters what may be reflected in their interference in content. On the 
other hand, pages reading values, their perception by recipients can be varied. For this 
purpose, the research could be supplemented with tests of content and content layout on 
websites of family businesses. Only such complex research would allow to define to what 
extent, in the age of web 2.0, traditional websites influence clients and contractors and 
contribute to build their own image. However, selected categories of values allow the use of 
such categorization in further research using the quantitative analysis tools used in digital 
humanities. 
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Summary: Project organization and project team could be the straight point of each project 
and companies with a strong and mature project team can deliver reliable deliverables. On the 
other hand, if the project team shows any weak point, it could be the highest risk for the 
project. The weak and un-mature organization is the biggest risk and threat for each project. 
In parallel, Advancement in communication technology and the availability of project team 
shaped new human resource modelling and concept in project management. Also, due to 
digitalization projects characteristics has been changed, and it leads project managers to more 
complex projects which require more elegant solutions in all project aspects especially in 
human resource. All these changes and advancement require a new model for human 
resources and project team, to tackle with technology and if require change rapidly to comply 
with project requirements. Here in this paper narrative literature study and review has been 
used to analyse the current situation. After, review the current situation in projects new agile 
human resource model is proposed. The aim of this model is to handle the complexity of the 
project in industry 4.0 environment. This research is limited to the literature review and 
worked on past researches, the case study and practical implementation can improve this 
research finding.  
Purpose: Find a solution to adapt to the industry needs to technological changes.  
Design/methodology/approach: Narrative literature study and review.  
Findings: Human resource and team management framework for a project-oriented 
organization. 
Practical implications: This research is based on the history of the research and the practical 
application and case study can improve the model. 
 
Keywords: project management, artificial intelligence, big data, human resource, project 
team, industry 4.0 
 
 
1. Introduction 
 
In the past the mechanism of delivering professional services such as management and 
coordination of one-time product with unique characteristics called project management and 
project manager is responsible for directing, controlling and managing the project and deliver 
the project’s deliverables (ISO, 2012; PMI, 2016). The project planning, estimations of the 
time and costs, creating schedules, coordinating between stakeholders, and manage 
stakeholders level of engagement, and control the project developed plans are project 
mangers’ responsibilities (Anantatmula, 2010; Dinsmore, Cabanis, 2014; PMI, 2016).  
The technological based era has been started and the concept of industry 4.0, advanced 
manufacturing and robotization and digitalization (Kagermann et al., 2013; Hermann et al., 
2016; Schwab, 2016). The use of technology brought new challenges and new opportunities 
and scholars try to reduce the negative effect of technology and exploit the opportunities. In 
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the project controlling resources plays significant roles and among those resources project 
human resource or project management team is in the first priority. Although there is lot of 
study in project management and project human resource field, entering the digitalization era 
requires the new approach to project human resource management. 
 
This study introduces the agile model based on the previous study in project management 
human resources for industry 4.0 principles which have been introduced by Hermann and his 
team in 2016 (Hermann et al., 2016). In the next section, the literature of the study has been 
reviewed and the limitation of the former studies has been addressed. In the third section, the 
used methodology introduced and reviewed. The fourth section puts the discussion on the 
table and shows the result and discussion of the research based on four principals of industry 
4.0. and finally, the conclusion and future study introduced.  
 
2. Literature review  
 
The project management was always around modern civilization and the early project 
management activities back to the ancient world, the project management was there from the 
construction of the great pyramid of Giza 2570 BC. The modern project management started 
in the mid twenty century. 
Despite decades’ research and development in project management and project knowledge, 
project management is an ineffective and inefficient profession (Lepatner, 2007; PWC report, 
2009; Yun, 2013; Revera, Kashiwagi, 2016). Due to the volume of details and non-
transparency in the project environment, project managers solve the problem when it occurred 
in the project and it shows the project complex environment (Suvi, Artoo, 2003; Ahern et al., 
2014; Revera, Kashiwagi, 2016). The other factors which are cause more complexity can be 
named as the project size and the number of a project lead by one project manager, and the 
complexity will decrease the chance of delivering the effective and efficient project services 
(Lepatner, 2007, PWC report, 2009, Yun, 2013, Revera, Kashiwagi, 2016).  
 
The change management also plays a significant role in the success of the project, and project 
managers commitment to project main milestones dependents on the effectiveness of the 
change management, poor change management will lead project deviation from its targets 
(Pinto, 2013). Intense project change control system is vital for successful project (Morris, 
2013). All these evidences and researches are emphasizing on the project management 
complexity, difficulty and these complexities and difficulties lead to ineffective and 
inefficient project services by project managers, and it lead project managers in risky business 
environment. 
 
On the other hand, the industry is rolling deeper and deeper to information technology (IT) 
tools and project management is not exception in this regards (Ptak, Daroczi, 2014; Turek, 
Dunay, 2014). The usage of project management systems is increasing day by day in the 
project (Braglia, Frosolini, 2014) and these information systems are remodelling the 
complexity of the project, these systems are like double edged sword; the system can increase 
complexity and push the project limitation more or implementation of the information system 
can lead to more transparency and more efficiency in the project (Shenhar, Dvir, 2007). 
Morris (2013) introduced the “heavy formality of several of the techniques to manage large-
scale, one-time, non-routine projects” as challenges to projects and project managers (Morris, 
2013). These points are more highlighted in multinational and international projects and 
project oriented companies (Daroczi et al., 2013). The new researches proposed project team 



172 
 

and project managers can face with project information complexity with big data analysis 
(Whyte et al., 2016).  
 
“Describe organizational ambidexterity is a form of dynamic project capabilities” 
(Ekambaram et al., 2018) and project is the field for dealing with ambidexterity (O’Reilly, 
Tushman, 2008; Turner et al., 2015; Davis, Brady, 2016). The project ambidexterity is linked 
to flexibility and stability project governance (Ekambaram et al., 2018). To deliver more 
effective and efficient project management services and hence projects’ deliverables the big 
data analysis and tools can play helpful roles (Whyte et al., 2016; Ekambaram et al., 2018). 
Big data and the big data analysis and tools usage are developed rapidly and it shows it 
significant role in all scientific areas (Whyte et al., 2016; Carne, Self, 2014). 
 
Resource management is one of the challenges for project managers and to handle these 
challenge standards has been developed and has been proposed the different way face 
resource management (Reveraa, Kashiwaga, 2016). The human resource management is one 
of the key element in project management which the discussion and research in this field has 
been missed from human resource management journals (Keegan et al., 2018), despite these 
lakes of discussion and research some researchers developed research in “developing a 
theoretical basis for the project and process-based approach” (Turner, Keegan, 1999, p. 269.) 
and this team tried to cover governance, learning, knowledge management and leadership in 
human resource management (Keegan et al., 2018).  
 
Shape human resource team and implementation and execution human resource process in 
organizations to lead and managing project team to create strategic contributions in 
organization, as well as different levels of analysis and research plus covering single and 
multiple practices, made the human resource management vast area (Keegen et al., 2018). 
 
3. Methodology  
 
The narrative literature study and review methodology has been used in this paper, in this 
method researchers look at the topic multiple studies and make comprehensive interpretation 
of the study based on researchers’ experiences for better understanding the subject 
(Kirkevold, 1997; Campbell, 2001). Also, this method has been used to define and determine 
the research question or hypotheses, it is also helpful to develop theoretical or conceptual 
frameworks (Cornin et al., 2008). This methodology seems more informal to compare with 
systematic literature review (Johan et al., 2006). To make conceptual human resource 
management model for project management in industry 4.0 (Hermann et al., 2016), the four 
main industry 4.0 principles have been considered as main pillars of the model and model 
developed around these pillars.  
 
4. Results and discussion 
 
The industry 4.0 and digitalization concept are very varying and some scholars tried to narrow 
down the concept and introduced the principles for this era of the technological revolution. 
Interconnection, information transparency, technical assistance, and decentralized decisions 
are the four principles which have been introduced by Hermann and his team in 2016, and 
these four principles are become this study four main pillars and shape the human resource 
management model.  
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Interconnection 
The interconnectivity is the ability of all individuals in the system connect to each other, these 
individuals are machines, devices, sensors and people to connect and communicate with each 
other. All these components can connect via the internet of things (IoT), or the internet of 
people (IoP) and the internet of ever things (IoE) (Hermann et al., 2016).  
The sample of these interconnectivities are as follow:  
 Connectivity for material to project team and update the information at site at moment, 

example any delivery to site update the project information data (Shojaei, Haeri 2019).  
 Connectivity between the people and any change in plan update simultaneously all the 

project team (Gilbert Silvius, Silvius, 2015).  
 Just in time manage change in the project (Hornstein, 2015). 

 
The interconnectivity of the project element is also connected to the other industry 4.0 pillar, 
information transparency. These two pillars are enhancing each other.  
 
Information transparency 
The title of this pillar is self-explanatory, and it means no intermediate institution, no time lag 
for information and real time information accessibility. The scholars worked on the 
information transparency in project management area and it can be implemented in project 
human resource management model.  
 
Technical assistance  
This is the area of technological advancement which there is a lot of solution has been 
introduced and some has been implemented in project management, project human resource 
management and project team. The technical assistance means the ability of cyber physical 
systems to physically and mentally support humans by conducting a range of tasks that are 
unpleasant and time consuming activates to enhance human abilities (Hermann et al., 2016). 
These activities can be physically and mentally. The project management team doesn’t do any 
physical activities in project and all their activities are mental supports to projects’ works:  
 Automating hierarchical document classification (Caldas, Soibelman, 2003).  
 Automatic clustering of construction project documents uses text mining (Al Qady, 

Kandil, 2014). 
 Retrieving similar cases for alternative dispute resolution using Text mining (Fan, Li, 

2013). 
 Assisting Job Hazard Analysis with using text classification (Chi et.al., 2014). 
 A Competing risk mixture model with use of text analysis (Li et al., 2015). 
 Automated content analysis for construction safety document by using natural language 

processing (NLP). 
 
Decentralized decisions 
“The ability of cyber physical systems to make decisions on their own and to perform their 
tasks as autonomously as possible” is the definition by Hermann and his team for 
decentralized decisions making (Hermann et al., 2016). The decision making process will 
delicate to a higher level, which is here is human, in the case of exceptions, interferences or 
conflicting goals.  
As the definition shows the automated decision making systems are in this category:  
 Decision making system with support of information support system.  
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5. Conclusion  
 
The study shows a model based on industry 4.0 principles for project team in the project 
management. These industry 4.0 principles become the pillars of the model and these pillars 
are interconnection, information transparency, technical assistance, and decentralized 
decisions. The narrative literature review and study used to elaborate on each pillar. This 
study tries to collaborate the former study in the project management to new model for project 
team to work in the digitalization era, hence the researchers have gone through the literature 
of the project management and introduced the most relevant study to shape the model. There 
is a lot of unorganized study in project management, in both sides; theoretical and practical 
part, and for more practical use all these unorganized scholars came to gather to shape the 
project team model. Project team is the most important project managers’ asset and by 
digitalization consideration and the new project team model we can empower project 
managers.  
 
It is important to know this model is not just for technological projects and it can be 
implemented in the traditional project and it tries to make advance project team despite the 
project category. So, the model is presenting the advance project team and it doesn’t for 
advance project only.  
 
The gap between the theoretical studies and practical world is obvious and filling the gap in 
this regard can be one of the future study in this field. A case study in different industry to 
compare the performance of this model in these industries is useful, and it brings valuable 
lessons to learn. The interconnection of the pillars is another concept to look at for future 
study.  
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Summary: More than once it can be observed that people who perform well at school do not 
succees in a professional life. There may be many reasons but in the following essay it was 
decided to take a closer look at the impact of social competences. 
The goal of this essay is to define is there a relationship between social competences of 
employees and their professional development and (if there is such a relationship) to 
determine the nature of the influence on the weakness axis - reinforcement. 
The article, divided in parts, the following issues were discussed: social competences, 
professional development and presentation of the methodology, results and conclusions from 
empirical research conducted by means of a diagnostic survey using a questionnaire. 
Conducted survey showed that there is a significant dependency between the level of social 
competence and professional development. Employees who possess the mentioned 
competences on a high level are characterized by greater ambition, they set goals that they 
pursue with great determination. On the other hand, the low level of social competence means 
that employees focus on maintaining interpersonal relationships for maintaining the status 
quo, not caring, not believing and not attempting to climb higher in the hierarchy of the 
organization. 
The knowledge of the regularities demonstrated during the tests will certainly prove useful in 
the process of human resources management of the organization, eg during the planning of 
employment, staffing, motivating, training and improving the staff, etc. 
 
Keywords: social competences, professional development 
 
 
1. Introduction 
 
A social character of a man inclines to seeking a factor (or factors) which makes that some 
are better and others are worse in interpersonal relations, which then, translates into a 
sense of happiness in personal life and can have an impact on professional success. 
About social competences is has been said for a long time (1920s Thorndike) (Tomorowicz, 
2011, p. 93) in the humanities (and especially in psychology) but it seems that the biggest 
interest in these features falls on the 21st century ( especially its first decade) and it concerns 
both academic environment as well as psychologists - practitioners (e.g. Goleman D., 
Spitzberg B.H., Cupach W.R., Strelau J., Matczak A., Jaworowska A., Wojcieszke B., Sęk H., 
Borkowski J., Oleś M and many other.). The popularity of the issue might result of long-
lasting searches for accurate predicts of widely understood well-being and success in life (eg 
why the simple translation of good results in science into professional success?). However, in 
the subject literature, there is a lack of a clear and generally accepted way of defining social 
competences (despite such attempts - eg the recommendation of the European Parliament and 
the Council of 23 April 2008). Probably, there are not many concepts in psychlogy towards 
which there would be such a large discrepancy in the given definitions. Researchers who deal 
with social competences ask themselves a question, are they some general social ability 
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occurred in all kinds of business conditions, or whether they include many specific, 
sometimes unrelated skills. (Argyle, 2002, p. 38) 
 
In the following essay, in particular, the main focus was put into (this was the goal of 
conducted researches) issues connected with seeking correlation between social competences 
and professional development. The direction of this development in the organization is set not 
by a particular employee but a manager (a person in charge, responsible for staff in a 
company). 
 
For the survey diagnosis of the relationship between social competences and professional 
development, a questionnaire was used, which was completed by 150 people. 
Currently, professional enterprises manage the development of human resources. It is a 
deliberate configuration of projects aimed at enriching knowledge, developing abilities, 
shaping values, attitudes, motivation skills, as well as those aimed at caring for the physical 
and mental condition of people providing work. These actions, as a result lead to increase 
efficiency and raise the market value of a given company. 
Employees’ development planned on a strategic level based on the knowledge about the social 
competences possessed by the employees (their level and the possibility of raising it), it can 
be an original tool, the purpose of which is to obtain the organization's advantage in 
competing on the free market. 
 
2. Literature reviev / Research Background 
 
2.1. Social competences and factors differentiating them 

According to R. Hogan the social nature of a man is reflected in two basic needs: for approval 
(acceptance) and for status (power). The need for approval means a desire to belong to a 
group, experience acceptance from its members and live in harmony with them. But, the need 
for status means the dream about an impact on our life and environment, mainly by creating 
new opportunities for self-realization and the so-called knocking out, or climbing the social 
hierarchy, gaining respect, authority or at least publicity (fame). These two fundamental needs 
have social character and they are strong motives of interpersonal behavior (Tillman, 1996). 
In accordance to two main man’s social needs, two basic ways of defining social competences 
may be distinguished: 
 first, stressing the importance of the need for approval and acceptance, captures social 

competences as the ability to generate social behaviors that enable and facilitate the 
creation and maintenance of beneficial interpersonal relationships (e.g. contacts with 
colleagues or subordinates); (Tillman, 1996, p. 55) 

 second way of defining social competences refers to the need for status and power. 
Social competences are defined as effectiveness in realizing own intentions in 
relationships with other people and is connected with the ability to influence. (Argyle, 
2002, p. 43). 

 
Social competences are correlated with personal and social good that requires awareness of 
how an optimal level of physical and mental health can be ensured also understood as the 
resource of a given person and his family and the immediate social environment, as well as 
knowledge of how the appropriate life style can contribute to it. In order to succeed in 
interpersonal contacts and social participation, it is necessary to understand values and norms 
functioning in groups, environments or societies. It is necessary to understand multicultural 
and socio-economic dimensions of European societies, as well as the mutual interaction of 
national cultural identity and European identity. (Borkowski, 2003, p. 76).  
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Apart of differences in understanding social competences, researchers recognize them as 
properties which determine the effectiveness of the individual's functioning. 
Social competences are the issue from many fields of science such as psychology, sociology, 
ethics, political science, anthropology, management, etc., and that is why we can talk about 
the vastness of variables conditioning the competence of the individual. Because of frame 
constraints of this study and the direction of research undertaken, at least two such factors, 
and there are: personality and emotional intelligence. 
 
Psychologists identified a thousand of traits and personality dimensions due to which people 
differ from each other. Since the beginning of the 80’s., the concept of „ The big Five” has 
been popularized ( Goldberg, 1981), ( but the beginnings of its history dates back to the 1940s 
and 1950s - Fiske, Tupes, Christal, Norman), meaning the five basic personality traits that are 
of particular importance to the organization, ie: agreeableness, conscientiousness, negative 
emotionality, extraversion, openness. (Oleś, 2000, pp. 7-18) 
 
The scheme of „The big Five” of personality traits still focuses the attention of both the 
science and management practices. Its potential value includes an integrated set of features 
that seem to be reliable indicators to predict certain behaviors in specific situations. That is 
why managers who are able to understand this scheme well and who can detect and evaluate 
the occurrence of these personality traits in their employees; they can also understand the 
causes and mechanism of their specific behavior. However, managers should avoid to 
overestimate their ability to assess the five main personality traits in others. Thus, even while 
using the most rigorous and reliable measures, this assessment may be somewhat imprecise 
(the limitations of this method are: possible lack of precision, despite the adopted indicators; 
basing the "The big Five" scheme on the results of research conducted in the United States. 
The open question, therefore, is the possibility of transferring it to other cultures; and the 
impact of other characteristics and factors not only psychological). (Borkowski, 2003, p. 95) 
Next (substantial) from mentioned factors shaping social competences, is emotional 
intelligence. In contrast to some of its varieties, emotional intelligence should be somehow 
connected with increased emotional or mental abilities. Although this criterion seems obvious, 
some of the definitions of emotional intelligence do not include it, focusing on motivational 
aspects. (Śmieja, Orzechowski, 2008, pp. 23-27). 
 
The following essay focuses on a shortened version of the definition of emotional 
intelligence, describing it as "the ability to perceive emotions, access them and activate them 
to accompany thinking; the ability to perceive emotions and have emotional knowledge which 
allow to regulate emotions and promote emotional and intellectual development" (Goleman, 
2004, p. 69). This definition includes the ideas that emotions can promote better thinking and 
that when we think about emotions, we use intelligence. It correlates intelligence with 
emotions. 
 
2.2. Professional development - characteristics of the concept and main theories 

Professional development of a man may be treated as a process running in two dimensions. 
The first one is a compilation of opportunities and threats posed by the organization, and the 
second, resultant of a man’s abilities and aspirations in this area. Factors supporting the 
professional development of an employee, motivating him to improve his qualifications, are 
therefore both external and internal. (Balcerek, 2004, pp. 31-38).  
It is important to realize that work is a natural element of human life, just as it is birth, 
maturing and death. 
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Professional development, it is a process which is characteristic only for humans, 
unquestionably confirming and enriching the essence of humanity. Until recently, the 
tendency was seen to treat issues of professional development as a specific form of prosocial 
development. (Gladding, 2001, pp. 21-25) 
 
In search of dependencies and relationships between personal development and professional 
development, it is worth to refer to the systematics which I. Korcz made in this respect, 
comparing successively the categories of human development, individual and professional 
activity. In this perspective, human development is understood as a process which is 
multidimensional, conditioned by various factors of a subjective and objective nature; on the 
other hand, a personal development as „(… a process of systematic and lasting throughout the 
entire human life of changes taking place in various conditions of human activity and 
manifesting itself in appropriate forms of human behaviour”(Korcz quoted in Plewka, 2016, 
p. 30). 
In this context, professional development suits into the characteristics of conscious and 
intentional actions, the essence of which is the process of socially desirable and targeted 
quantitative and qualitative changes that condition the purposeful, active, controlled and 
responsible participation of the human in self-profiling and, therefore, in its closer and further 
environment. (Janiga, Pietrulewicz, 2004, p. 77) 
 
Thus, accepting the logic of the above parallel, it should be admitted that general human 
development is connected with evolution Homosapiens. This development in a macro scale on 
the timeline, determines the possibilities and potential predispositions of a particular 
individual, which in turn determine the way of pursuing a professional career. But, the answer 
for a question what relationships and connections happen between these areas, should be 
sought in concepts which explain the mentioned dependence by the dynamics of changes in 
the behavior of the individual in the face of work. (Adamiec, Kożusznik, 2000, p. 102) 
Special role in a professional development goes (beside education) for qualifications, then, it 
is worth to bring a few definitions of this concept that refer to the physical and psychological 
characteristics of a human being. 
 
Aurelia Polańska (Polańska, 1999, p. 126) while analyzing the concept of qualifications, she 
based it on an encyclopaedic definition. According to the Small Encyclopedia of Praxeology 
and Organization: qualifications are the entirety covering knowledge of the work performed, 
proficiency in it, ways of mental work as well as experience collected by the employee during 
work processes as a premise of social activity. By considering the physiological and 
psychological skills of the employee, qualifications determine the employee’s skills and 
abilities to work. 
 
Another concept we can find in Tadeusz Oleksyn’s publication and he does not use a word 
„qualifications” because this word „in many enterprises is associated with so-called 
qualifications tariffs in which only the requirements for education and seniority are recorded”. 
Thus, the author accepted that the word competences is more capacious than the word 
qualifications and he uses this concept. He defined the word in a following way: 
„competences are education, experience, skills, aptitudes and predispositions as well as other 
psychophysical features, as well as behavior expected by the employer and important in 
professional work”. (Oleksyn, 1997, p. 47) Qualifications have a structure which is composed 
of many components, they are a dynamic structure, they are evolving due to changes taking 
place in the economy and in human life. 
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An important element of shaping the professional development is motives for taking it. 
Scientific interest of this concept started in the first half of the twentieth century in the United 
States. (Amstrong, 2000, p. 19) Created concepts can be grouped into three thematic blocks 
referring to a relevant theme: the professional choice theory; the theory of learning a 
profession; the professional theory of work. (Nowakowska, Stułka, 2000) 
Discussing the motives of professional development it is worth to pay attention to the fact that 
mentioned concepts seem to omit in the analysis the question about the dynamics and 
purposefulness of these activities (their function). W. Łukaszewski while considering the 
problem of the location of personality development in the context of human activity, in the 
system of goals and means of human action, indicates the existence of three possibilities of 
decisions: development as a goal of action; development as a leading measure for another 
purpose; development as so-called side product of the activity. (Gladding, 2001, pp. 21-25) 
 
The choice and use of specific development practices are the result of coherence or the 
achieved compromise between the employee's aspirations and the organization's goals. 
Undertaken development activities must be adapted to specific circumstances of the 
environment (Listwan, 2010, p. 74.). Ways and directions of employees’ development 
realization are thus the effect of the coexistence and flexible adjustment of factors located in 
the environment and characteristic for organizations and employees. 
 
3. Methodology - Dependence of professional development on social competences in the 
light of conducted research 
 
The aim of researches was the analysis of the impact of social competences on employee’s 
professional development. 
The subject of researches were mainly social competences which influence employee’s 
professional development [see tables 1, 2 and 3; the set of key social competences used for the 
study was inspired by the division according to Michael Argyle (Argyle, 1999, 133-141, 
247)]. 
Researches were conducted by means of a diagnostic survey, the survey technique was a poll 
and the inquiry form was a tool. 
 
The research problems that have been formulated are as follows: 
 What social competences are the most educated in employees? 
 Which social competences are the least educated in employees? 
 Is there a relationship between your level of social competence and your position in the 

company hierarchy? 
 
200 inquiry forms were distributed among the employees of Polish branch of the international 
American concern dealing in the production of household goods (soap, detergents, toothpaste and 
toothbrushes, etc.). 
A poll consisted of 14 questions and 150 people working in the enterprise filled it correctly. 
Researches were led in the area of the enterprise. 
The company is selling its products in 222 countries around the world employing approximately 
40,000 employees and achieving sales revenues in excess of 10 billion dollars. In the Polish 
branch, the consortium's factory employs 650/700 people. 
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4. Results 
 
Data collected allows to answer the question what competences are among the most-educated 
and least-educated of employees. They also allow to determine the correlation of social 
competences with professional development. 
Majority (about 60%) of respondents highly assesses their own self-motivation skills for 
work, communication, being assertive and controlling emotions. Any tendencies considering 
sex, age or seniority cannot be seen. But, it is worth to underline the fact that there are people 
in the organization (4%) who have problems with motivating themselves, as well as being 
assertive, while none of the respondents rated their communication skills and control of 
emotions as "very low". 
 
Not all company’s employees can set themselves goals and achieve them. If it comes to short- 
term goals, most of respondents agree that they deal with this ability on the medium level 
(54%) or high (42%). But, if it comes to long- terms goals we are dealing with a greater 
polarization of response towards a high (60%) and low (24%) assessment of  skills. 
Employees of the lower levels, whose goals are set by their superiors, rated their skills of 
setting goals the lowest. 
It should be seen that exactly the same schedule of answers and about the ability to achieve 
short-term goals, we deal with declarations of adaptation to new situations (average-54% and 
high-42%). The relationship of these two poll answers seem not to be random and logical 
because achieving short- term goals forces fast changes, adequate to current needs and the 
need to adapt in new circumstances, and according to the respondents, they are mainly 
"average". 
 
Moreover, the schedule of answers about achieving long-term goals seem to reflect the 
assessment of skills to deal with failures. The thesis can appear here that the the effectiveness 
of achieving long-term goals is assessed by the respondents in terms of the ability to cope 
with failures, i.e. since I deal with failures, I effectively achieve long-term goals; and vice 
versa. 
Among all of questions asked to respondents, they are the most optimistic towards their own 
teamwork (high- 90%, average- 10%). It can testify about a high level of awareness of 
achieving goals by the corporation. 
46% of respondents claim that professional development is important and almost the same 
number of them (44%) has an ambiotion connected with a professional advancement. 
Therefore, considering something important, the surveyed employees are trying to achieve it. 
The collected research material shows that every second employee who has professional 
ambitions during the last year has been schooling and nearly two in three of those aspiring to 
promotion have obtained it in the last 5 years of work. 
 
5. Conclusion 
 
Collected research material and conducted analysis allow to answer the problem questions 
presented in this essay. It was showed that the most developed social competences of 
employees are these connected with building emotional ties with other people. In the relevant 
aspect, it is also seen that employees of lover social competences care more about 
interpersonal relationships. People with higher level of social competences are more likely to 
pursue self-fulfillment and career advancement. 
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The reasearch also show that there is a social competences have undoubtedly impact on the 
professional development of employees (research goal), because there is a relationship 
between the level of social competence and the desire to develop professionally. 
 
The fact can also be observed that the higher social competences are developed, the bigger the 
professional development of the employee is. The research shows that among employees of 
lower- level who have lower developed social competences, they are less interested in 
professional development. The condition they are in and the position in the company are 
completely suitable to them and they do not need to seek professional promotion, and thus to 
improve their pay, social and living conditions. But, among employees of higher competences 
the tendency can be observed that there is a competition for a better position, strive for 
promotion and better existence. 
 
The surveyed employees the competences responsible for interpersonal communication and 
teamwork were the best developed. In the case of communication together with another level 
of professional development, non-verbal communication is becoming more and more 
important, and thus it is increasingly being improved. However, the ability to work in a team 
results from good relationships and emotional ties. People help each other eagerly, they 
pursue a common goal if they are connected by some kind of emotional bond. 
 
To sum up, conducted research allows to claim that the influence of social competences on 
employees’ professional development is extremely high. This has a significant reflection in 
the willingness and possibilities of employee development. Thus, it is important to shape 
broadly developed social competences from the beginning of our lives, because they have a 
great impact on our social and professional life later. 
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Summary: Nowadays the education is an important factor in the development of human 
capital and resources, and the basis for the improvement in all areas of the life of society. An 
education-based society presupposes the existence of appropriate lifelong learning tools. 
Suitable means of individual study are e-learning courses, and via courses students or adults 
could acquire higher education and improve their qualifications. 
Purpose: E-learning courses give teachers new opportunities: to provide students with up-to-
date information, manage teaching effectively, stimulate learning activity and motivation, 
improve students’ digital competences and communicate with students via modern 
communication tools. The main objective of this contribution is to present the views of 
students and teachers on the usage of e-learning courses in the university study. 
Methodology: The survey on opinions of e-learning was conducted through questionnaire at 
Slovak University of Agriculture in Nitra in academic years 2016/2017 and 2017/2018. 
Obtained data were evaluated by methods of analysis and synthesis, using descriptive 
statistics and graphical presentation tools. 
Findings: The survey indicated that students have a positive attitude to the usage of e-
learning courses in education, which was affirmed by more than a half of positive responses. 
University teachers create actively e-learning courses for instruction of their subjects, and also 
for the international studies. Created courses are being used mostly as a support of individual 
study of university subjects.  
 

Key words: digital competence, e-learning course, human capital, questionnaire survey, 
university education 
 
 
1. Introduction 
 
The tertiary educational system is open and dynamic structure and universities should reflect 
the requirements of the labour market such as flexibility, adaptability, initiative, 
responsibility, and increase in the value of human capital. The priorities of the current 
university study include the implementation of information technology-supported education, 
the building of a virtual learning environment, the creation of digital content for university 
education, and the training of students and teachers for information and communication 
technology education. Knowledge management is based on the ability of people to learn how 
to apply the acquired knowledge in order to achieve a particular objective in a business or 
organization.  
 
Therefore, the important objective of the contemporary university education is the training of 
a new generation of graduates with the ability of effective communication, the flexibility of 
critical thinking, the capability for team working, and with skills to apply the theoretical 
knowledge in solutions of problems in practice. Universities and higher educational institutes 
are searching new possibilities how to attract students and offer them high quality education. 
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An important motive for using e-learning courses in the process of education is their 
perception as an effective educational tool. However, their use does not guarantee a positive 
effect on the acquisition of new knowledge and competences of the course participants.  
 
The incentive for writing this paper is to find out how students and teachers perceive the 
usage of e-learning courses at the Slovak Agricultural University (SUA) in Nitra. Through the 
questionnaire, we surveyed the views of teachers and students on e-learning courses, which 
we subsequently evaluated. 
 
2. Literature review / Research Background  
 
In the middle of the 20th century, a new assumption appeared in the theory of management 
that knowledge will become the basic economic resource and means of production (Drucker 
2002). New knowledge is the result of a special cognitive process. Knowledge is created in 
the spiral (Figure 1) that goes through two seemingly contradictory groups with the concrete 
concepts (Nonaka, Toyama, Konno 2000, p. 6). 
 

 

Figure 1: Knowledge created through a spiral 
Source: Nonaka, Toyama, Konno 2000 

 
The present university education is closely associated with new knowledge, arising especially 
from the scientific research. In the innovation area the role of universities becomes more 
important; universities are encouraged to establish a university-industry collaboration context 
to engage faculties and students in entrepreneurial activities (Huang, Chen 2017, p. 212). 
 
The managers` competences are studied in many scientific publications and the research is set 
up from the different aspects and areas ( Shou, Wang 2017, p. 62). The determinants of 
age and gender differences were tested in the research model related to the special kind of e-
learning - the mobile learning. The significant effect on the intention of self-management of 
learning was approved across all analysed groups (Wang, Wu, Wang, 2009, p. 114). 
 
According to the document “The Digital Competence Framework 2.0“, the digital competence 
is composed of five main components: (1) Information and data literacy, (2) Communication 
and cooperation, (3) Digital content creation, (4) Safety, and (5) Problem solving (Vuorikari 
et al. 2016, p. 8). Here we can find the definitions of competence, knowledge and skill. In the 
Key Competences Recommendation, the competence is defined as a combination of 
knowledge, skills and attitudes appropriate to the context (European Parliament and the 
Council 2006, p. 8). Knowledge means the outcome of the assimilation of information 
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through learning. Knowledge is the body of facts, principles, theories and practices that is 
related to a field of work or study. Skill means the ability to apply knowledge and use know-
how to complete tasks and solve problems. 
 
Information technology tools enable modern teachers to create the educational courses 
appropriate for individual study, with the aim to improve students’ learning outputs (Stoffová 
2016, p. 680). The important part of teachers’ work is to evaluate the association of traditional 
and modern methods of education (Misut, Misutova 2017, p. 176). Depending on the course 
content, students can get into higher education with a different range of qualifications. 
Mathematics and statistics are the subjects in which we can discuss the problems of global 
education, e.g. topic of globalization, trade, business ethics, sustainable development, 
migration, etc. (Pechočiak, Kecskés 2016, p. 673;  Rumanová, Drábeková 2019, p. 223). The 
term of blended learning (BL) is associated with the combination of traditional classroom 
methods and electronic educational courses. The biggest advantages of BL is the possibility 
for the active individual self-learning of students (Országhová, Hornyák Gregáňová 2017, p. 
136). 
 
3. Methodology  
 
The project “Portal of the Slovak University of Agriculture in Nitra” (2014 – 2016) was 
targeted to create the platform for popularization of e-learning courses at this university. After 
the project was completed, we conducted the questionnaire survey on the electronic education 
at SUA in Nitra. The survey was carried out pursuant to the interrogation commands, which 
were published in the announcements on the university web page, in LMS Moodle. The 
teachers were provided the questionnaires in the printed as well as on-line form. We used the 
anonymous questionnaires, created through the google forms. 
 
The realization of the survey had two phases: the first part in the academic year 2016/2017 
and the second part in 2017/2018. The questionnaire contained 15 questions in total. The 
number of questionnaires was following: 351 students (out of them 64% women and 36% 
men) and 112 teachers. 96% represented the regular students, only 4% were the students of 
the external form of study. In the analysis of answers, we used the methods of descriptive 
statistics and graphical presentation tools of MS Excel. 
 
4. Results and discussion 
 
At the Faculty of Economics and Management (FEM) of the SUA in Nitra there are trained 
the future economists and managers for the business practice. Similarly to the firms which 
have to develop and innovate products and search for new opportunities, also the educational 
institutions have to improve the process and forms of education. University graduates will 
become the human capital of businesses and they have to master the methods of life-long 
learning that are often pursued via e-learning courses.  
In the next part we present the results to the selected questions. 
 

Question No. 1: Do you use e-learning courses in the educational process?  
(a) Yes,   (b) No. 

 
The division of the responses is indicated in the Figure 2. 54% of respondents claimed that the 
teaching process uses e-learning courses. It is also closely related to the character of the 
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taught subject, or the professional competences and activities, which should be acquired by 
students during their study. 

 

Figure 2: Usage of e-learning courses in education 
Source: own work 

 
The next question is associated with the study programs taught in the English language. At the 
FEM we have three study programs like this with foreign (Erasmus students) and Slovak 
students. 

 
Question No. 2: Have you at your university e-courses that universities abroad?  

(a) use (including projects),  (b) do not use,  (c) do not use, but could be used 
 
In the Figure 3 we can see the percentage division of the responses. 48% respondents declared 
the positive attitude to the utilization of the international courses. 39% stated that they do not 
use this type of courses, which can be associated with the fact that they did not complete such 
courses and do not know about them. 13% asserted that they know about the courses, which 
were created for the international study, however, they do not use them in their education. 
 

 

Figure 3: E-learning courses in English language 
Source: own work 

 
The following question No. 3 is significant for the teachers to know how students perceive the 
importance of courses and their inclusion in education. In the group of respondents-
participants there were included the students of the study subject Technology of Education. 
After graduation they can work as teachers in vocational schools. 
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Question No. 3: Do you consider e-learning as an important component of education? 
(a) Yes,   (b) No,   (c) Partially. 

 
In the Figure 4 we can observe the division of the responses expressed in percentage. 74% of 
respondents claim that they consider the inclusion of e-learning courses into education to be 
important. 23% of respondents answered that they regard the inclusion of courses into 
education to be partially important and 3% of respondent do not find the inclusion of courses 
into education to be important. 
 

 

Figure 4: E-learning courses as a component of education 
Source: own work 

 
We suppose that the perception of significance of e-learning courses in education is associated 
with the content and character of the taught subject. Many courses are created with the 
application of so-called “Learning management system”, and the following question is linked 
to it. 
 

Question No. 4: Do you use the Learning management system (LMS) as a support:  
(a) for contact teaching,  (b) for the self-study (subjects of study program), 
(c) for self-study, not related to the university study, (d) for other purposes?  

 
Respondents could choose several options. The analysis of responses (Figure 5) approves that 
40% of respondents prefer the usage of LMS in the contact teaching, and up 70% of 
respondents use LMS within their self-study of the subjects of the study program. 10% of 
respondents use LMS for the study not related directly to university subjects, and 10% of 
respondents stated usage for other purposes. 
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Figure 5: LMS as the support of the process of education 

Source: own work 
 
In the Slovak tertiary education the “Portal of Slovak Universities” is a gateway to the 
information for students and teachers. The module “E-Learning” was designed especially for 
teachers in order to provide an overview of e-learning courses developed at the Slovak universities 
(Tóthová, Fabuš 2015, p. 1065). 
 
5. Conclusion  
 
In the era of globalization, the character of business is changing substantially. Therefore, the 
human resource management needs to master the new study methods by using the current 
tools of information and communication technology. It is clear that the digital services (public 
or private) can be delivered through the digital communication. 
 
University teachers and students as a base of human capital in education have the positive 
attitude towards e-learning courses that offer a platform for the improvement of qualification 
level. An important incentive for using e-learning courses in the process of education is their 
perception as an effective educational tool. The e-learning courses are being used 
predominantly as a support of the regular as well as the external form of study. The teachers 
create them directly for their specialised subjects. The important benefit of e-learning courses 
is that many students can use them at the same time. The interactivity tools encourage 
students to study professional knowledge of university subjects. The teachers appreciate the 
opportunities to create e-learning course as an e-book structure via the hyperlinks and options 
for updating e-course.  
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Summary: A lack of IT skills for the new digital era has been confirmed by several 
researchers and market reports. Developing an IT strategy is seen by different frameworks as 
a way to better align IT with business needs. Developing a competency framework of IT skills 
is of interest while creating an IT strategy.  
Purpose: The primary aim of this paper is to investigate the IT strategy impact on IT staff 
skill changes in the process of adopting CC solutions. 
Design/methodology/approach: First, desk research was conducted analysing the role of the 
IT strategy in different frameworks and IT governance. A further study of scientific 
investigation results as well as market reports was conducted to find out the necessary sets of 
IT skills needed for digital transformation of organisations. Based on obtained results, a 
survey method was applied, and the questionnaire was developed to investigate IT skill 
changes in manufacturing companies. 
Findings: The paper presents the results of the study of 400 manufacturing companies 
investigated in January 2018 in Poland. Almost half of the surveyed companies claimed 
changes (an increase or decrease) in IT department staff qualifications. In the case of the 
companies with an adopted IT strategy, a higher increase of competencies was observed 
compared to entities with no IT strategy in place. The set of skills related to Data Protection 
was pointed out as the area of tremendous changes, regardless of the IT strategy. 
Research limitations: Although quite a large number of companies were investigated, not all 
of them were implementing or sometimes even considering CC solutions in other areas than 
email system. Additionally, the survey examined the general IT strategy, not focusing on their 
digital business strategy. Further research to find out more detailed trends and drivers is 
recommended. 
Practical implications: The results show the impact of digital transformation on IT staff and 
the significance of IT skills adoption in manufacturing companies while implementing new 
technologies leading to digital transformation.. 
 
Keywords: digital transformation, cloud computing, skills, IT  
 
 
1. Introduction 
 
Digital transformation in manufacturing companies requires a vast effort to be ready to serve 
customers with new highly customised offers that combine physical products with software 
services. Moving the IT support of business and production processes from traditional 
technology into cloud computing (CC) models is perceived as one of the most crucial drivers. 
A change in technology usually requires a change of IT competencies. To be agile in 
adjusting to shifting business needs, IT staff skills should be reassessed keeping in mind fast-
changing technology. 
Manufacturing enterprises are seen as laggards in this type of innovation introducing (they 
have invested a lot in tailored information systems), but they have already adopted new 
technologies such as IoT, block chain and cloud computing in the higher layers of business 
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processes for supply, digital marketing, Enterprise Resource Planning (ERP) or Customer 
Relation Systems (Helo, Suorsa, Hao, Anussornnitisarn, 2014), (AbdElmonem et al., 2016) 
The need to change the competencies of the IT team is behind the implemented new projects 
related to Cloud Computing. The IT team is part of digital transformation, and if it is not, its 
goals are focused on cost and productivity, and the department’s role in the organisation is 
limited only to providing support for other business activities.  
 
IT departments and their managers are nowadays subject to many pressures and forced to face 
external challenges, such as: the digital revolution, the development of strategic technological 
partnerships and quickly disappearing barriers to entry resulting in new competitors entering 
the market. They must also deal with internal pressures, such as the growing interest in 
technology on the part of the management, an increase in internal customers’ requirements, an 
increasing loss of control over the IT budget, as well as the growing emphasis on security. All 
these factors affect the need for changes in the competencies of the IT team and its leader. 
A lack of IT skills for the new digital era has been confirmed by several researchers and 
market reports. In this research, the focus was placed on the influence of the applied IT 
strategy on trends in IT staff skills development in the process of implementing new 
technologies, mainly cloud computing, in manufacturing companies. 
 
2. Literature review/Research Background  
 
The problem of formulating and implementing a business strategy is widely discussed in both 
the academic and practitioner literature including summarising those efforts and results 
(Adobor, 2019). Strategy formulation has been defined as a process associated with top 
management teams, while implementation processes have been assigned to middle and lower-
level managers. As technology started to play an important role in supporting business, the 
process of the Business-IT alignment remained important for research due to practical 
challenges. The subject was described mostly in the Enterprise Architecture context, 
considering the state or outcome of alignment, as well as applying a more holistic perspective 
[Abu Abu Seman E., Salim J., 2013]. Gartner perceives the IT Strategy as the discipline that 
defines how IT will be used to help businesses win in their chosen business context (Gartner 
IT Glossary, 2019). In this context, the role of the IT strategy is crucial to achieve business 
success. According to this “classical” approach to developing a new technology strategy, a 
sequential process that produces a long-term view of the organisation’s technology 
requirements together with a plan for meeting these needs is required. 
 
Nowadays digital transformation uses technology to create new business models, products 
and services, as well as to enhance existing offers and create deeper, more rewarding 
customer experience. Digital transformation of manufacturing through cloud services and 
resource virtualisation forms the base of the future work framework of those enterprises 
(Borangiu et al, 2019). There is a strong business need to develop the right technology and IT 
strategy for the success for each organisation. Manufacturing companies are in the group of so 
called pre-digital organisations, facing the problem of developing a new strategy (Chanias S., 
Myers M. D., Hess T., 2019). 
 
Taking into account digital disruptive age, the idea of Digital Strategy described as equally 
business-centric and technology-inspired, where IT and business strategy were not distinct but 
defined as equal, has been introduced and discussed by several authors  (Bharadwaj et al., 
2013), (Galliers, 2011), (Mithas et al., 2013), (Chanias, Myers  Hess, 2019). It has been noted 
by some authors that the Digital Business Strategy does not necessarily replace any former 
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strategies, but most likely it will need to be aligned with them (Chanias, Myers  Hess, 2019). 
Digital transformation has encouraged new concepts in the field of creating strategies that 
propose a wider engagement of external and internal stakeholders leading to the open strategy 
(Adobor, 2019). 
 
However, in the context of IT participation in the creation of business strategy, some 
practitioners note that only 1/5 of the company’s profit results from the way its structures are 
arranged. The rest depends on competencies and work performance. 
 
The IT solution adopted and implemented by the company is one of the most important 
resources that should adequately support the business strategy being implemented by the top 
management. In their everyday operations, IT departments focus mainly on technical issues 
related to hardware, configuration, data migration, user rights, efficiency and security of IT 
and data solutions, thus providing an adequate level of services supporting business processes. 
Usually they do not have enough time for developing strategic concepts.  
 
Meanwhile, to determine the right strategy for a given time, at least two dimensions are 
needed: the validity of the information possessed and the validity of knowledge and skills of 
the IT team and its leader (Sampler, 2014). Technology has never been so fundamental, so 
strategic, but at the same time depreciating competencies at a very fast pace (Sampler, 2014). 
The concepts of skills needed by managers to run a business in the digital age as well as a 
model for skills development for disruptive business managers are of interest to many 
scientists (Sousa, Rocha, 2019). 
 
Its great importance due to technological, organisational and economic factors started in the 
1980s, when complementarity between technology and high-skilled labour, or skill-biased 
technological change, was discussed in the literature (Acemoglu,  Autor, 2010). Skills are 
considered as a resource – of an individual and organisational nature – which allows 
companies to compete and increase productivity and are perceived as a strategic management 
tool to cope with the current business environment (Nyhan, 1998). In the time when 
organisations struggle with the digital market evolution, a model of skills needed to manage 
disruptive business is under development (Sousa, Rocha, 2019). 
 
3. Methodology 
 
In this study, the methodology applied was a literature review in the first phase, followed by 
quantitative research conducted by means of a questionnaire created and addressed to the 
mangers in charge of IT solutions (or company owners in the case of small enterprises) who 
were interviewed by telephone. The following research questions arose from the literature 
review forming the base of the study: 

RQ 1: Do IT staff competencies change in the process of implementing cloud-computing 
solutions? 

RQ 2: Can the influence of the IT strategy on changing the skills of IT staff be observed in 
the process of implementing cloud-computing solutions? 

 
In order to ensure the quality of data, the research was conducted using the CATI method by 
the professional agency Market Research and Analysis Centre (ASM) based on the database 
and applying the sample frame with the so-called legal unit (which is an approximate 
equivalent to an enterprise with all its branches) with the registered office and/or production 
plant based in the territory of the Republic of Poland. The paper presents the results of study 
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based on the data obtained in December 2017 and January 2018. The result of investigated 
400 manufacturing companies (micro, small, medium and large) located in Poland is 
presented in the paper. Table 1 shows the capital structure of the surveyed enterprises, while 
Table 2 presents the spatial range of market activity of the surveyed enterprises. 
 
Table 1: The capital structure of the surveyed enterprises 

Capital structure Micro Small Medium Large Total 

100%  Polish 
capital 

11.75% 16.50% 25.00% 13.00% 66.25% 

Dominance of 
Polish capital 

1.50% 0.50% 1.50% 1.50% 4.00% 

Dominance of 
foreign capital 

0.0% 1.25% 3.50% 5.50% 10.25% 

100%  foreign 
capital 

0.0% 0.50% 1.50% 6.25% 8.25% 

N/A 0.25% 1.50% 5.00% 4.50% 11.25% 
Total 12.50% 20.25% 36.5% 30.75% 100% 

Source: own compilation 
 
The capital structure of the investigated manufacturing enterprises was dominated by 
domestic capital (Table 1). 
The sample surveyed was dominated by medium-sized enterprises. The domination of the 
international market in the market structure was identified (Table 2). 
Based on the first phase of the research – the literature review – the list of skills and IT 
strategy categories was prepared. For the skills, the group of following technical 
competencies was investigated: 
 Data privacy and security, 
 Database systems, 
 Cloud Computing Architecture, 
 Information Systems, 
 Project Management, 
 Customer Service, 
 Application integration, 
 Production automation systems, 
 Change management & ITSM. 

 
To investigate the IT strategy, the list covered the following types: 
 IT strategy developed and aligned with the business strategy, 
 IT strategy developed apart from the business strategy, 
 IT strategy developed, 
 no IT strategy. 

 
The trend was measured in general terms applying the following measures: 
 increased, 
 decreased, 
 not changed. 

 



196 
 

Table 2: The spatial range of market activity of the surveyed enterprises  

Range of activity Micro Small Medium Large Total

Local (poviat area) 2.75% 0.50% 1.00% 0.50% 4.75% 

Regional (province 
area) 

0.75%% 1.00% 1.00% 0.50% 3.25% 

Domestic 4.50% 8.00%% 9.00% 6.75% 28.25% 

International 4.50% 10.75% 25.50% 23.00% 63.75% 

Total 12.50% 20.25% 36.50% 30.75%  

Source: own compilation 
 
 
4. Results and discussion 
 
Almost half of the surveyed companies claimed changes (an increase or decrease) in IT 
department staff qualifications investigated that allow us to positively answer RQ1.  
In the case of the companies with the IT strategy adopted, a higher increase was observed 
compared to entities with no IT strategy in place. It must be added that after performing 
statistical calculations, it can be seen that the IT strategy effect on the competency change is 
weak.  
 
Table 3 presents detailed information on the trends in the development of IT staff skills in the 
investigated manufacturing enterprises based on “No IT strategy” and “IT strategy 
implemented” reported (those who claimed some type of strategy implemented: aligned with 
the business strategy or apart from it, as well as simply a developed one). The research did not 
consider as the separate category Digital Business Strategy or Open Strategy, assuming that 
they were included in the categories adopted for the study. This was based on the subject of 
the study. The investigated companies were manufacturing entities. The business strategy is 
defined as based on technology mainly in cases where technology is used as a starting point 
for a new business model or to create completely new products or services.  
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Table 3: Changes in IT staff competencies  

Skills area 

IT strategy implemented No IT strategy 

Not 
changed 

Increased
Decrease

d 
Not 

changed
Increased

Decrease
d 

Data privacy and 
security 

41.79% 50.71% 7.50% 57.83% 40.96% 1.20% 

Database systems 53.74% 36.65% 9.61% 67.86% 30.95% 1.19% 

Cloud Computing 
Architecture 

46.49% 47.60% 5.90% 69.88% 29.63% 1.23% 

Information Systems 58.57% 39.64% 1.79% 69.14% 28.92% 1.20% 

Project Management 59.71% 38.85% 1.44% 77.65% 20.00% 2.35% 

Customer Service 61.51% 35.61% 2.88% 82.35% 14.12% 3.53% 

Application 
integration 

53.79% 43.68% 2.53% 70.59% 28.24% 1.18% 

Production 
automation systems 

62.87% 35.66% 1.47% 84.88% 13.95% 1.16% 

Change management 
& ITSM 

54.91% 40.73% 4.36% 68.97% 29.89% 1.15% 

Data analytics 59.19% 34.93% 5.88% 74.12% 24.71% 1.18% 

Source: own compilation 
 
The results in Table 3 show that the set of skills related to Data Privacy and Security was 
pointed out as the area of tremendous changes, regardless of the IT strategy. It must be noted 
that Data Security and Privacy are also shown as the most important issues in other literature 
and research. Although in the case of this research, it can be biased by the time of the study – 
January 2019, i.e. 5 months before the GDPR regulation coming into force in May 2019. 
Skills related to Customer Service and Production automation systems in both cases (IT 
Strategy applied or No strategy) were pointed out as the subject of smaller changes. In the 
case of IT strategy implemented, a higher decrease in competencies related to Database 
Systems was observed, while in the case of No strategy, Customer Service skills were 
identified. 
 
The limitation of this study is that only technical skills were under investigation. For digital 
transformation, also other, managerial skills connected with leadership and acting as leaders 
of transformation, building a partnership, focusing on results, efficiency and organisational 
cooperation, or managing change are important and should be examined. 
The next limitation of the research was the fact that the opinion of IT managers (or owners) 
collected was subjective by the very nature of the study. No detailed study with Human 
Capital Managers was conducted. 
 
5. Conclusions  
 
The need to change competencies of the IT team is behind the implementing of new digital 
transformation projects related to Cloud Computing. The knowledge of technology is 
considered the most important advantage of IT personnel, but in digital transformation, IT 



198 
 

staff and their managers are expected to be technology leaders, not just IT specialists. The IT 
team must be part of digital transformation. The key to success in digital transformation is 
looking at these competency changes as business changes, not technological ones. The results 
of this research confirm that IT staff skills change while implementing new solutions (in this 
case cloud computing ones). Companies are looking for people who can support digital 
transformation. The development of this group of skills is one of the biggest challenges for IT 
staff managers. Digital transformation technologies such as cloud computing solutions 
become more mature, which requires further research on the IT strategy impact, including the 
Digital Strategy, on changes in IT staff skills. 
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Summary:  
Purpose: Energy is regarded as the driver of economic growth and its existence is 
undebatable for a modern economy. Economic growth in the future is predominantly tied with 
accessible and environmentally friendly energy sources. The objective of the paper is to deal 
with the oil price changes and their effect on economic development on the world. It is 
assumed that oil prices strongly influence the economy of net oil exporting countries while 
little or no influence can be detected on the economy of net oil importing countries. 
Design/methodology/approach: The relationship between oil price changes and certain 
indicators can be analyzed in many ways. In the paper the causality relationship between oil 
prices and economic output is expressed by the concept of Granger’s causality. The causality 
concept is applied to measure the influence/impact of oil prices on economic output of groups 
of selected country groups. During our research international works have been used and 
analysis was carried out by means of scientific books and articles.  
Findings: Energy is not evenly consumed all over the world. Volatile and fluctuating oil 
prices do harm to stable energy supply and security. The present world is centered on oil, and, 
at present, it cannot entirely be replaced. Crude oil is also considered as a commodity asset, 
whose price is a case of concern for many investors. 
Social implications: Energy is of great significance for life and also for development as it 
plays a role in reducing poverty, increasing productivity and improving the quality of life. It 
also affects sustainable social development and economic growth. 
 
Keywords: energy, crude oil, economic growth, energy, price changes, sustainability 
 
 
1. Introduction 
 
Energy is regarded as the primary source and driver of economic growth and its existence is 
undebatable for a  modern economy.  Supplies should also be reliable at a properly set price to 
pave the path for economic growth. The overall strategy in terms of energy sources of a 
country should be based on meeting the needs and further developing the energy sector.  
The developing non-OECD nations seem to demand more energy which is resulted from 
economic growth and expanding population so energy demand will rise. Rapid development 
in  the energy market is of vital importance for fast economic growth to be achieved by any 
country.  
 
Energy is of great significance for life and also for development as it plays a role in  reducing 
poverty, increasing productivity and improving the quality of life. It also affects sustainable 
social development and economic growth. 
However, energy is not evenly consumed all over  the world: while some consume large 
amounts, the others lack  modern energy forms. The present world is centred  on oil, which 
has been the driver of world economy for many years and, at present, it cannot  entirely  be 
replaced.  

DOI: 10.17626/dBEM.ICoM.P01.2019.p029 
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The objective of the paper is to deal with the oil price changes and their effect on economic 
development on the world. It is assumed that oil prices strongly influence the economy of net 
oil exporting countries while little or no influence can be detected on the economy of net oil 
importing countries. 
 
2. Literature review/Research background 
 
One of the main oil market players, OPEC was established with the purpose of  co-ordinating 
and unifying petroleum policies within the member countries to set  fair and stable prices for 
petroleum producers as well as ensuring an efficient, economic and regular supply of 
petroleum and a fair return on capital for the investors of the industry. 
 
OPEC stepped onto the international stage  in the 1970’s due to the fact that the member 
countries  were given the right to control their domestic petroleum industries and thus, they 
could play a great role in setting the price  of crude oil on the global  markets. As far as trade 
patterns are concerned at present, demand was growing further in Asian countries and in 
contrast, shrinking in the OECD (OPEC, 2017). 
Currently, 81.5% of the world's crude oil reserves are located in OPEC member countries, 
especially in the Middle East, with its 65.5% of the total (OPEC, 2017). 
The developing non-OECD nations seem to demand more energy which is resulted from 
economic growth and expanding population so energy demand will rise by 71% between 2012 
and 2040. However, in the OECD member countries  total energy use will go up  by only 18% 
between 2012 and  2040 according to IEO (2016) as presented by Figure 1. 
 
 

 

Figure 1: World energy consumption by region, 1990–2040 (quadrillion Btu) 
Source: IEO 2016 

 
Rapid development in the energy market is of vital importance for fast economic growth to be 
achieved by any country. As energy resources might run out  in the long term as fossil fuels 
stocks on which a country’s energy supply is based are limited.  
 
3. Methodology  
 
The relationship between oil price changes and certain indicators can be analyzed in many 
ways. The causality relationship between oil prices and economic output is investigated. For 
this reason, the concept of causality is used as proposed by Granger (1969), hereafter known 
as Granger causality. This statistical hypothesis test has gained wide acceptance and been 
widely used by economists for over three decades to determine whether one time series is 
useful in forecasting another.  
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Granger causality implies causality in the prediction (forecast) sense rather than in a structural 
sense. According to Granger (1969), if one considers two variables X and Y, X causes Y if 
the current value of Y can be better predicted by using past values of X. The concept has been 
widely used in time-series analysis and also recently in a panel data context.  
 
4. Results  
 
Factors that affect crude oil price 
Factors that affect crude oil prices are a subject of several studies. Now three groups of factors 
that have an impact on crude oil prices are detailed, which are most frequently referred to in 
literature. In this classification based on  Fan - Xu (2011) the main drivers of crude oil price 
include  
 Supply-demand, or the commodity attribute of crude oil 
 Speculation, or the financial attribute of crude oil 
 Extreme events, or the political attribute of crude oil. 

 
The significance of these factors was changing over time. There are still debates on the 
specific input of each factor. For example, Masters (2008), Cifarelli-Paladino (2009) and 
some others regard that speculation played  a crucial role in crude oil price development since 
2000. Hamilton (2005) states that price increases resulted from strong global demand and 
mere speculation cannot explain the rapid growth of oil prices. Kaufmann (2011) and 
Kaufmann-Ullman (2009) analysed supply side changes. Either way, a single factor can 
hardly explain price development and high volatility. The reasons are more complex and 
different factors are responsible for long-term trends and short-term price speculations.  
 
Supply and demand 
OPEC supply 
OPEC’s crude oil production can significantly affect oil prices. The  organization strives to 
manage oil production in its member countries as it sets production targets. Historically, crude 
oil prices increase in times when OPEC production targets are decreased.  OPEC member 
countries are responsible for approximately 40 percent of the world's crude oil and their 
exports represent about 60 percent of the total petroleum traded internationally. Due to its 
large market share OPEC can influence international oil prices.  
 
Non-OECD demand 
Oil consumption in non-OECD developing countries has grown dramatically in recent years. 
Since 2001 non-OECD consumption went down only in the fourth quarter of 2008 and the 
first quarter of 2009. Increased demand pressure overtook  any downward pressure on oil 
consumption as a consequence of higher prices. The rapid population growth in non-OECD 
countries is an additional factor that supports  oil consumption growth.  
 
OECD demand 
The OECD held 53 percent of world oil consumption in 2010. Oil consumption in the OECD 
fell between 2000 and 2010 whereas non-OECD consumption went up 40 percent during the 
same period. The impact of prices on OECD consumption has been more evident than for 
non-OECD countries due to the slower economic growth. Changes in expected future oil 
prices can also have an effect on consumers' decisions on the modes of transportation and 
vehicle purchases. If prices are to be  high or increase in the future, more consumers may 
decide to purchase more fuel-efficient vehicles or, alternatively, use public transportation. 
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The balance 
Inventories serve as the balancing point between supply and demand. When production 
exceeds consumption, crude oil and petroleum can be stored. In contrast, when consumption 
exceeds current production, supplies can be drawn on inventories. As both supply and demand 
are uncertain, petroleum inventories often serve as a precaution. That is why inventory levels 
can be very usefully assessed.  
The balance between current and future prices as well as supply and demand by means of 
inventories reflects one of the most significant connections between financial market 
participants and trading companies interested in oil, who deal with futures trading. 
 
Speculation 
Market participants not only buy and sell oil at present but also trade for the future delivery so 
one of the roles of the futures markets is price projections. As a conclusion, these market 
players also  play a great role in setting oil prices.  
Oil market has several participants with different motivations. Both commercial participants 
(directly interested in physical oil production, consumption, or trade) and non-commercial 
investors (financial managers and funds interested in only trading contracts) have become 
more active in trading. In addition to futures contracts, another to invest in crude oil is options 
contracts. Options make possible an insurance-like instrument against negative commodity 
price movements.  
Oil is traded globally in US dollars and is closely tied to its value. Based on this, Bhar and 
Malliaris (2011) argue that depreciation in the US dollar is one of the factors causing increase 
in oil prices. Figure 2 shows the quarterly average of outstanding oil futures contracts at the 
end of each NYMEX trading day. It is noted that trading in oil futures soared from 2003 to 
2007 as the role oil plays as an investment became more significant. 
 

 
Figure 2: Open interest on crude oil futures exchanges grew over the last decade as  

more participants entered the market 
Source: EIA, 2017 

 
The global financial crisis of  2008-2009  generated a dramatic increase in the connection 
between crude oil and other commodities due to the decreasing  demand for raw materials.  
 
Nevertheless, the relationship between crude oil and other financial markets is rather complex 
as influences between crude oil price changes and values of other assets are still dubious. 
Another cause for concern is that these relationships and their strength fluctuate over time. 
There is a tendency of the prices of crude oil and other commodities to move together in 
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recent years. Exchange rates and economic factors also influence crude oil production and 
consumption.  
 
Extreme and irregular events 
According to Zhang et al. (2009) extreme events have serious impacts on crude oil markets 
that last several years. Examples include the Gulf War of 1990-1991 and the recent economic 
crises. Irregular events make important but short-term effects on crude oil prices such as 
geopolitical events. More recently, supply disruptions (or curbs on resources) resulting from 
political events have been seen in Nigeria, Venezuela, Iraq, Iran, and Libya (EIA, 2017). 
Weather can also have a significant role in oil supply. For example, the 2005 hurricanes 
decreased both oil and natural gas production.  In cold weather producers try  to supply 
enough heating oil within  a short time resulting in higher prices. Other events like refinery or 
pipeline problems can restrict the flow of oil and products, causing prices to rise. 
However, the influence of these factors on oil prices is relatively short lived. Once the 
problem is rectified and oil and product flows return to normal, prices usually return to 
previous levels (EIA, 2017). 
 
5. Discussion  
 
Oil price fluctuations are regarded as one of the causes for business cycle fluctuations. There 
have been some attempts made to find out whether oil price shocks and fluctuations can make 
an impact on macroeconomy and economic growth (Jones, 1994; Jones et al., 2004). 
Moreover, the way oil prices influence the economy and the magnitudes of their effects may 
have evolved through time. Indeed, the mechanisms have changed a lot and are evolving in 
time.  
The 2000’s was  characterized by  a large amount of oil price increases that had a weak effect 
on oil-importing countries while in the 1970’s countries were depending on oil. Some papers 
were aimed at investigating the correlation of oil prices and macroeconomic activity and 
exploring the impacts of oil shocks  from the demand side.  
An oil price increase can also adversely affect consumption, investment and employment. 
First, consumption weakens with diminishing disposable income and investment due to the 
increase of the  firms' costs. As far as households are concerned, an oil price increase raises 
domestic fuel prices which reduces purchasing power. If the oil price rises are considered to 
be temporary, consumers try to save  less or borrow more, which pushes real interest rates up. 
On the contrary, if long-lasting oil price rise is expected, it can modify production structure 
and affects unemployment.  
 
Nonetheless, there are different  transmission channels through which oil prices may have an 
impact on the economy, for example the oil price-GDP relationship. Darby (1982) and 
Hamilton (1983)  assumed that several economic recessions were preceded by sharp oil price 
rises. However, empirical studies of the 1980’s concluded that oil prices had much lesser 
impact  on economic output. Most studies mainly pay attention to output, inflation and 
unemployment. Hamilton (1983) identified a Granger-causal relationship between oil price 
changes and variations in some macroeconomic indicators such as GNP (negative correlation) 
and unemployment rate (positive correlation) in the US.  
Granger causality (1969) has been acknowledged and accepted which assumes that by taking 
two variables X and Y, X causes Y if the current value of Y can be better predicted by using 
past values of X.  
Hooker (1996 a,b) identified causality between oil prices and GDP and Hamilton (2005) 
detected a stable statistical relationship between oil price changes and GDP. The oil price-
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GDP relationship interaction and transmission channels helped understand how oil prices may 
influence a macroeconomic aggregate such as GDP. 
Hooker (1999) analysed the oil price- GDP relationship from 1954 to 1995. He concluded that 
oil prices had a direct effect on output before 1980 but afterwards, other indirect channels 
emerged. 
Bercement et al. (2009) analysed the relationship between oil prices and output growth 
Findings are that oil price increase have a significant and positive impact on the output of 
Algeria, Iran, Iraq, Kuwait, Libya, Oman, Qatar, Syria and the UAE while oil prices do not 
seem to have a significant impact on the output of Bahrain, Djibouti, Egypt, Israel, Jordan, 
Morocco and Tunisia. 
According to Bouchaour-Al Zeaud (2012) the  oil price fluctuation in oil exporting countries 
influence  five macroeconomic variables (namely, real GDP, unemployment, inflation, money 
supply, real exchange rate) as it turns out from their data collected from 1980 to 2001. As a 
conclusion, oil prices had  no important impact on most variables in the short term although 
they had a positive effect on inflation and a negative effect on real effective exchange rate.  
 
6. Conclusion  
 
Most researchers agree that the role of factors changed over time, and there were structural 
breaks in crude oil price development. However, there is no consensus among the authors on 
the specific inputs by each factor, which causes especially intense debates about the reasons 
for the high volatility of oil prices in recent years.  
 
Most  results showed that linear and positive oil shocks have not caused output; government 
expenditure; inflation; and the real exchange rate. It was concluded that oil prices fluctuations 
are related to the growth (decline) in real GDP in the long term while  in the short term  (four 
quarters) rising oil prices do not only result in inflation and economic growth negatively or 
positively  but also induce real effective exchange rate appreciation (Backus-Crucini, 2000). 
 
In any case, a single factor can hardly explain crude oil price development and the especially 
high volatility seen in recent years. With the evolution of financial markets, the driving 
mechanism has become more complex. Moreover, we should keep it in mind that various 
factors are responsible for the long-term trend and the short-term price speculations.  
Due to the limitations of the lenght of the current study, the results are introduced just in 
short. In the future, a further, more detailed analysis is necessary to gain a broader picture. 
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Summary: Sustainability disclosures are not anymore voluntary for large European 
companies, they had become mandatory due to the European Directive on non-financial 
disclosure (2014/95/EU ). Therefore companies must disclose certain information on the way 
they impact and manage social and environmental issues. To enhance transparency, 
companies are expected to report on both positive and negative impacts on the social and 
environmental fields. 
Purpose: The purpose of this paper is to critically compare sustainability reports and CSR 
stated policies of multinational companies, deemed as leaders in sustainability with the actual 
footprints of sustainability that such companies have for society. 
Methodology: This study applies an embedded case study design by employing content 
analysis and longitudinal study. Namely, the company that we will focus on is Inditex SA. 
After analyzing the company’s sustainability reports, CSR policies and its code of conduct, 
we will compare all these documents with the company’ sustainability real performance 
shown on news or investigated by a third party. 
Findings: The analysis of this case study and the related company ’scandals reveal a 
disconcerting situation shedding light on the gap between what it has been reported and 
disclosed by the company and what was the real practices.  
Conclusion: Our work shows an important gap between the declaration of this brand and its 
factual performance in the sustainability goals, companies tend to report just the positive and 
successful performance while remaining silent about their wicked performance.  
Future development: Further steps in assessing the quality of sustainability reporting are 
expected for more transparency and credibility. Our study is preliminary focusing on the case 
of one company, but we aim to further extend it to other companies in other industries. 
 
Keywords: sustainability leader, Sustainability reporting, practice, CSR policies, corporate 
behaviour 
 
 
1. Introduction 
 
Over the past years, sustainability issues have started to appear on the companies’ agenda. 
Increasingly companies are becoming aware of the need to become more responsible for their 
social, economic and environmental impacts. Several companies are taking steps in the right 
direction by disseminating more information about their policies, strategies, and actions 
related to sustainable development, while others are still in a backward position. 
 In this study, we will focus on the global fashion industry as it is one of the most demanding 
workforces in the world. It is also an important employment engine for large groups that have 
been powerless for a long time, for instance, women, migrants, and minors. The phenomenon 
of fast fashion is now a subject to academic studies also it has received special attention in 
most fashion and business media. According to Stotz & Kane (2015), between 60 and 75 
million people work in the garment, textile and footwear sector alone in 2014. Consumers 
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expect from businesses to target the issues of equitable labour practices, ethical business and 
environmental degradation problem along with generating profits and creating jobs. From the 
point of view of gaining competitive advantage, the company must seek to satisfy not only the 
expectations of its shareholders also all of its stakeholders. The global reporting initiative GRI 
emphasizes that sustainability report is a communication tool and should include either 
positive or negative sustainability performance (GRI, 2010). According to Stacchezzini, 
Melloni, & Lai (2016), some companies have very positive and excessive CSR reports and 
many others overlook information about bad social and environmental outcomes. 
Therefore there is a need to explore the real situation of sustainability leader companies 
whether they are transparent when reporting their actual performance. 
Research hypotheses: 

H1: multinational companies -who are known as sustainability leaders- respect what they 
claim in their CSR policies and Sustainability reporting. 

H2: multinational companies publish their negative practices also. 
 
This paper is to critically compare sustainability reports and CSR stated policies of 
multinational companies, deemed as leaders in sustainability with the actual footprints of 
sustainability that such companies have for society. In this research, we focus on Zara and its 
parent brand Inditex, which is one of the most popular brands in the global fashion industry 
nowadays according to Forbes magazine brand list (Forbes, 2018) and sustainability leader for 
many years based on the ranking of sustainability indices such as Dow Jones Sustainability 
Indices DJSI.  
 
2. Literature review  
 
Sustainability: At present, sustainability is always understood in term of the three dimensions: 
economic, social and environmental. This was clear in the definition of sustainable 
development that it adopted by the United Nations Development Agenda (‘The United 
Nations Development Agenda: Development for All’, 1997)  
“Development is a multidimensional undertaking to achieve a higher quality of life for all 
people. Economic development, social development, and environmental protection are 
interdependent and mutually reinforcing components of sustainable development”. 
 
Corporate social responsibility CSR: Jones (1980) defined corporate social responsibility as 
obligations to constituent groups in society other than shareholders and beyond those 
provided by law and trade union agreements (Carroll, 1999). Trebeck envisions corporate 
social responsibility as business activities, other than commercial outcomes, and beyond the 
legally required behaviours, taken to meet the needs and requirements of society (Trebeck, 
2009). 
 
Legitimacy theory: The extent of environmental financial disclosure of a financial report is a 
reason of public pressure in the social and political environment. That can be explained by 
referring to the theory of legitimacy. Suchman (1995) defined legitimacy as ”a perception or 
presumption in general, that an entity acts desirably, properly, and appropriately inside some 
social structure of standard, beliefs, values, and concepts”. Cho and Patten found additional 
evidence that companies with harmful environmental performance use environmental 
disclosures report as legitimizing instrument to confront social and political pressures (2015). 
 
Sustainability reporting: According to Schaltegger et al., the report can be considered as a 
sustainability report in the literal sense of the term if it is public and informs the reader how 
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the corporate responds to the "challenges of sustainable business development" (Daub, 2007). 
The World Business Council for Sustainable Development (WBCSD) define sustainability as 
public reports provided by companies to offer internal and external stakeholders the status of 
companies and their activities in the economic, environmental and social dimensions (2007). 
In general sustainability reporting are easily trusted by the public sometimes because the 
manifestation cannot be seen by consumers even after purchase services or products 
(Kirchhoff, 2000). O'dwyer indicated an increasing request from companies’ stakeholders for 
accountability and responsibility reasons resulting in the progressing of sustainability 
reporting (2011).  
 
Sustainability in Supply chain: As this study focuses on the social issue along with the supply 
chain processes, we further limit our focus on the sustainability aspects of the supply chain. 
Companies are increasingly turning to the global market to meet their need for supplies, 
which call for permanent searching for efficient processes to coordinate the out and incoming 
of materials. The International sourcing provides large opportunities for suppliers in 
developing countries but is limited by the ability to meet increasingly stringent standards. 
According to Lambert, the supply chain generally refers to a group of companies that provide 
market products and services. According to N. Clare Meader, the supply chain is defined as a 
network of business partners involved in the production process during the product lifecycle, 
from the initial design to the final product (Robins and Humphrey, 2000). As a result of the 
significant impact of the ways that supply chains are managed in modern business processes, 
there has been more attention from scholars and managers on sustainable supply chain 
management in recent years. Russell and Taylor point out that the capability of Supply Chain 
Management is instinctive in managing the flow of products, information, and services 
through a network of partners and customers in the supply chain (Russell and Taylor, 
2011).To companies strategies, the importance of brands means that suppliers cannot bear 
suffering from the damage to their reputation, which can come from malpractice claims of 
social and environmental practices over the supply chain. The phenomenon of fast fashion is 
now a subject to academic studies also it has received special attention in most fashion and 
business media. The puissance in the fast fashion sector has moved to consumers from 
suppliers. Therefore, if they demand sustainability, they are likely to have a significant impact 
on industry activities (Barnes and Lea‐Greenwood, 2006) 
 
3. Research methodology 
 
This paper analyses Zara's engagement in terms of sustainability goals. Using documentary 
analysis, to obtain an overview of the sustainability engagement made by this company in the 
period before and after the scandals. The data we employ come from various sources, it 
consists of: 
 Content analysis of sustainability report of Zara, Code of Conduct for Manufacturers 

and Suppliers Inditex Group 2016 and its official website. 
 Media coverage: news from relevant newspapers as an information source during those 

two scandals detection to understand what actually happened and how Zara responded 
to the crises. 

 
After evaluating the sustainable reports and the code of conduct of these companies, we will 
compare the discrepancies between reports and companies’ performance by employing 
qualitative techniques of analysis. 
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Case study profile: As one of the largest fashion retail companies in the world, Zara has the 
opportunity to lead the way towards a sustainable future worldwide as it is offering products 
(garments, footwear, and accessories) in 68 countries around the world. The formal 
commitment of Zara towards the public is explicit in the Inditex's corporate social 
responsibility policy. Zara’ CSR policy has been changed significantly in the last past years 
by launching Code of Conduct, conducting social, special audits and traceability audits and so 
on to respond to the miserable and pitiful working circumstance in their supplier factories all 
over the world. So far, the company has made good progress in achieving the goals set. 
Inditex has been identified friendlier than competitors and has now gained a good reputation 
of being sensitive and rational to the problems of social and environmental well-being. Inditex 
was listed as one of the best company in sustainability performance for many years (see 
Figure1 below). 
 

 
Figure 1: INDITEX scores in DJSI  

Source: own elaboration based on the information provided by Inditex annual reports, 2018 
 
Areas of concern: In the following next discussion, we will focus on Social Justice and fair 
issues of Zara's case as this is the dimension shown violated during the scandals. 
Inditex workers’ scandals: 
 Bangladesh, 2005: factory producing for Inditex collapsed, killing sixty workers and 

injuring scores of others  
 Brazil, 2011: workers “dangerous and unhygienic conditions” and working 12-hour 

days for between $157 and $292 per month. 
 Argentinean, 2013: Immigrants, including children, said they were forced to work 13-

hour-plus days and couldn’t leave the factories without permission, they were living in 
terrible conditions. 

 Istanbul, 2017: Unpaid workers scandals. 
 
Many violations were raising up here during those scandals concerning social justice and 
equity issues such as Child labour, workplace safety, equal opportunity, livable wages, 
working hours. In the next following section, we searched in Inditex code of conduct and CSR 
reports about what has been claimed on the aforementioned issues. 
 
Zara claimed in its sustainability Policies about working hours that its CSR policy is 
controlling the maximum working hours of 48 hours per week and giving the labourers days 
off which demands the factories to provide workers days off, and maximum working hours of 
10 hours per day. In addition, Inditex Code of Conduct prevents the prohibition of forced 
labour in their supplier factories. 



210 
 

What also Zara claimed in its sustainability Policies about wages that the living wages are 
recognized as a human right which shall be adequate for workers basic needs (nutrition, 
water, health care, education...).Concerning Child Labor, the Inditex Code of Conduct 
prevents employees under the age of 16 from working in their supplier factories. 
 
4. Results and discussion  
 
The analysis of all of this public reporting and after comparing it with the related company 
’scandals, this reveal a disconcerting situation shedding light on the gap between what it has 
been reported and disclosed by the company and what was the real practices. The companies 
report shows only the results of successful projects while remaining silent about their nasty 
performance. 
The reality appears to be contrary to the text of the companies’ code of conduct and 
sustainability reporting. Sustainability reports are presented in a positive way while negative 
information tends to be omitted. 
 
In general, our findings give extra evidence that companies seem to be using sustainability 
reporting to legitimize their actions and products. At first glance at the sustainability reports, 
it seemed they would do a lot on sustainability issue, but when digging deeper, we will find 
many violated points. The companies report shows only the results of successful projects 
while remaining silent about their nasty performance. Transparency and cooperation across 
the supply chain are essential to avoid losing important information. The potential role of 
communication the goals is promoting sustainability rather than cheating or speaking. 
 
5. Conclusions and recommendations 
 
Transnational companies today want to be a leader in sustainability and innovation. After all, 
with the growth of production lines and the need for overseas suppliers, it becomes difficult 
for organizations to manage and control their supply chain practices and ensure quality 
standards overall the supply chain. 
 
This paper pointed out that CSR reporting has not achieved their CSR objectives. Our work 
shows an important gap between the declaration of this brand and its factual performance in 
the sustainability goals, companies tend to report just the positive and successful performance 
while remaining silent about their wicked performance. 
Based on data obtained and analyzed, it was found that a sustainability leader company could 
not have a significant impact and practices on sustainability as it is famous for. Sustainability 
supply chain mismanagement, as evidenced by multinational companies, for instance, Zara, 
support the claim that companies, especially multinationals use sustainability reporting as 
legitimacy tool rather than communication tool which leads me to conclude that these reports 
are not reliable. 
 
Finally, both parties, corporate and its suppliers need to develop a holistic approach to 
relationship management while reflecting on the common goals of short-term and long-term 
individual, social and environmental benefits. 
Limitations: We aware that our research may have limitations. The present study has only 
investigated one multinational company. Further work on examination the credibility of 
information disclosed by leading companies would help us to improve accountability in 
sustainability reporting. 
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Summary: The study focuses on the assessment of international competitiveness at the level 
of an industry. The implemented research method was called attractiveness and position 
indicator (AP-indicator). The AP-indicator of competitiveness enabled to quantify Hungarian 
market attractiveness and competitive position of the Polish meat exports on that market. The 
research is based on FAOSTAT statistics and covers period of 2010-2016. 
The AP-indicator adopts the portfolio models approach to organize information. The measure 
is based on market characteristics such as: market share and market share growth as well as 
market size and market growth. The competitiveness evaluation relays on the collation of the 
exporting country achievements and the evolution of the importing market. The AP-indicator 
classifies each investigated aspect of the competitiveness into three categories: high, medium 
and low. The competitiveness quantification comes from the comparison of importing market 
attractiveness assessment and exporting market position evaluation. A product category is 
perceived as being competitive, when its assessment of export development is the same or 
better as the evaluation of importing market dynamics. 
The research is confined to assessing competitiveness. Within the frame of the study, were 
answered research questions that relates to the state and development of the international 
competitiveness of the Polish meat industry. Explaining the issue is beyond the scope of the 
study. 
 
Keywords: Polish meat exports, international competitiveness, AP-indicator, competitiveness 
indicator 
 
 
1. Introduction and research question 
 
The past few decades have been characterized by dramatic changes of domestic, as well as 
international markets for food products, and transformation of terms and conditions of food 
industry functioning. Compared with majority of other goods, the evidences intimate lower 
income elasticities for food products in high-income countries (Muhammad et al., 2011; 
Samuelson and Nordhaus, 2001). The radical changes that face food industry have far-
reaching impact on competition in the agriculture and food processing industry. 
Over the years food industry faces an enhanced competitive pressure particularly due to the 
elimination of trade barriers and reduction in production subsidies in agriculture. Evolving 
competitiveness forces the industry to develop anticipating strategies as a response towards 
changes in the external environment. Strategic management and marketing play leading roles 
in the successful operation of the food industry on international market. Companies, in the 
food industry in prevalence, have modified a strong production orientation towards deeply 
market oriented focus.  
As suggest Saloner, Shepard and Podolny (2001), controlling the external environment in a 
way that optimises the firm's assets is the role of strategic management. The strategic 
management concept combines ideas from different disciplines such as economics, 
behavioural sciences, psychology, and sociology (Barney, 2002). Initially, the central point of 
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analysis from a manager's perspective was the firm. From the very beginning, key elements of 
the strategic process were firm’s strengths and weaknesses (Ansoff, 1965). Firm’s strategy 
could be based on the internal characteristics of the business as well as through the 
exploration of the external environment. In the 1980s, strategic thinking was strongly 
influenced by the industrial organization economics (Porter, 1985, 1987) and with the ideas 
developed by transaction cost economics, which enabled assessment of the a firm's 
competitive position (Williamson, 1955, 1989). In the 1990s, focus in strategic management 
returned to the internal resources of the firm in the quest for the company’s competitive 
advantage (Collis and Montgomery, 1995) or in search for future competitive advantage in 
relation to  the business core competence (Prahalad and Hamel, 1994). More recently, the 
creation of capabilities to compete and to gain the competitive advantage covers a wide range 
of activities. Eisenhardt and Santos (2002) emphasize the role of knowledge in this process. 
The analysis of external context covers in particular industry characteristics such as market 
analysis and competition study. 
 
The strategic management focus tends to swing, every now and again, from the firm towards 
the industry, nevertheless, both – the external context (external environment threats and 
opportunities) as well as the internal elements (the business strengths and weaknesses) play 
crucial role in strategic thinking. The external and internal analyses enable to develop 
strategic alternatives and to make available evaluation of considered alternatives through 
providing criteria for such assessment. This evaluation ought to be converted into action 
through a strategy formulation and afterwards its implementation. In this context, the strategy 
could be defined as a combination of decisions related to allocation of resources for the sake 
of achieving the set objectives and to gain competitive advantage (Doyle, 1994). Change of 
the external environment may be the greatest challenge that faces an industry (Saloner, 
Shepard and Podolny, 2001). Some kinds of external changes result from development of the 
market, and are determined by changes in demand and supply conditions. Adequate response 
to the change results in higher competitiveness and performance.  The conceptual framework 
of this study focuses on changes in the component of the external environment of the meat 
industry such as international market. 
 
The research investigates the changing marketing environment and its impact on 
competitiveness in the meat industry on selected markets. The extended insight into 
international competition was gained due to employment of concepts drawn from industrial 
economics and business economics. To asses and describe processes in the food industry 
sector under investigation, ideas derived form strategic management and marketing 
management were used. The research embodies marketing approach in explaining the 
competitiveness of the meat sector of Polish agri-food industry and focuses on the demand 
side of the market. To support the industry to be proactive to external change a set of tools 
based on conceptual maps was applied to clarify the evolution of selected international meat 
markets. The study employed attractiveness / position indicator (AP-indicator) to measure and 
to monitor meat sector’s competitiveness. The AP-indicator measures competitiveness on 
export markets. The method confronts the export results of the Polish meat industry with the 
development of the Hungarian market in the context of Visegrad countries markets’ 
dynamics. The objective of the study is to assess competitiveness at the level of an industry 
sector on international market. The study focuses on the competitiveness of the Polish meat 
industry on Hungarian market. Evaluation of the changing competitive environment in the 
industry enables to anticipate adequate strategies as a reaction towards market dynamics.  
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The research contributes to agricultural economics by investigating development of the 
external environment of the meat industry from a sectoral frame of reference. Within the 
frame of the study, were answered research questions that relates to the state and development 
of the international competitiveness of the Polish meat industry. The research is only confined 
to assessing competitiveness. Explaining the issue is beyond the scope of the study. The 
explanation should to accommodate searches of drivers of competitiveness. 
 
2. Literature review 
 
Various authors (Just and Rausser 1989; Stonehouse 1997; Veeman 1995) reason that 
researchers practicing agricultural economics need to integrate knowledge from different 
disciplines in order to evaluate complex economic and social issues within the food and 
agricultural industry. Food processing strongly influences the agricultural sector. Performance 
of a firm operating in agri-food industry (as much as in other business) is strongly determined 
by the context in which it operates, as well as by the adopted strategy. Overviews of business 
strategies are presented by Aaker (2001) and by Barney (2002). The main challenge for the 
managers emerges from the interrelationships between the internal conditions and external 
environment, and from the adopted strategy with its implications.  
 
Competitiveness is an abstract and a very complex concept with no agreed definition. Hence, 
in the economic literature exist numerous definitions of competitiveness.  The competitiveness 
analysis within the frame of that study is based on the concept that relates to trade aspects of 
the economic rivalry and expresses the ability to gain and maintain market share in some 
short-listed markets (Agriculture Canada, 1993). The AP-indicator provides for both, the 
export results of a particular industry and the development of the considered markets. It 
invokes the idea of the portfolio methods, which were used as tools for explaining branches 
performance in multi-business enterprises and for business strategy planning (Buzzell, 2004). 
The well known portfolio method that supports managers to allocate resources between 
competing businesses is the Market Share-Growth concept (BCG Matrix) developed by the 
Boston Consultancy Group (BCG, 1971; Nicholls, 1995). The BCG method examines a 
business position (considered as an indicator of competitive strength) in two dimensions – the 
growth rate of the market and the relative market share (Davis and Devinney, 1997; Olsen and 
Ellram, 1997). The Profit Impact of Market Strategy (PIMS) studies shown that market share 
relates significantly to the firms performance (Buzzell and Gale, 1987). By means of a 
structural equation approach, Annacker and Hildebrandt (2002) demonstrated that market 
share have a significant impact on business performance, even if the impact of firm specific 
effects is controlled. 
 
Based on market share / market evolution approach, the Competitive Strength Matrix (CSM), 
such as General Electric or Shell and McKinsey, was developed. This concept invoked two 
dimensions: competitive strength (perceived as an extension of market share), and market 
attractiveness (treated as an amplification of market growth). The basic idea behind the 
assessment of competitive position by the means of the CSM concept was to focus in areas 
where business's strengths can be utilized and where markets are promising (Davis and 
Devinney, 1997). A modification of the CSM Matrix is the Life Cycle Matrix (LCM) 
expanded by A.D. Little. Instead of attractiveness the second dimension of that matrix is 
replaced by the product life cycle stage. The tool supports managers to balance the portfolio 
of products (Mikkola, 2001). Owen and Harrisson (1995) proposed a modification, where the 
vertical dimension of the matrix represented coherence of the critical success competences of 
the enterprise needed for the successful operating and the horizontal axis dealt with the 
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accordance of opportunities and the core competence of the company. Nicholls (1995) 
submitted concept of the Mission and Core Competences (MCC) matrix, where the 
dimensions are divided into two halves representing a good fit and a poor fit. The vertical axis 
relates to the mission of the enterprise and the horizontal axis depicts core competences of the 
business. Other modifications of the concept of the portfolio / decision matrix presented 
numerous authors, including Devinney and Stewart (1988), Majluf and Hax (1983), Nguyen, 
Séror and Devinney (1990).  
 
3. Data and methodology 
 
In the frame of this research, international competitiveness is studied at the level of the 
industry sector. The industry sector is classified accordingly to producing similar products. 
Therefore, for measuring competitiveness at that level an adequate tool was employed. 
Apparently, not all aspects of the competitiveness can be considered within the scope of a 
single study. Because of the research constraints, some key issues have been selected. The 
competitiveness assessment was done through adaptation of the methodology developed by 
Viaene and Gellynck (1989, 1995, 1997, 1998) and Gellynck, Viaene and Heene (2001). The 
employed analytical tool enabled to assess competitiveness at sectoral level on international 
markets.  
 
The AP-indicator adopts the portfolio models approach to organize information into a 
research framework. The measure is based on market characteristics such as: market share 
and market share growth as well as market size and market growth. Using above mentioned 
market characteristics, AP-indicator invokes two dimensions: attractiveness and position. The 
attractiveness of the importing market is conceptualized in terms of market size and market 
growth. The relevance of the foreign market size and market growth in forming the business 
strategy for companies operating on international markets is supported by majority of authors 
(Aaker, 2001; Dunne, Roberts and Samuelson, 1988; Saloner, Shepard and Podolny, 2001). 
The position component on the foreign market is determined by market share and market 
share growth. Acknowledged authors perceive market share as an important conditioning of an 
enterprise strategy (Porter, 1980). Market share is expressed as particular goods contribution 
to total imports of the evaluated sector. Market share growth is expressed in terms of percentage 
change in that indicator over a defined period.  
 
All the dimensions are assessed on the basis of four variables. Hence, the estimation of the 
AP-indicator involves calculation of eight components. Both for attractiveness and for 
position, two parameters represent information related to the dynamics of exports to the 
market under consideration and two factors characterise the evolution of the importing 
market. The competitiveness evaluation relays on the collation of the exporting country 
achievements and the evolution of the importing market. Assessment of the market 
attractiveness covers dimensions as follows: market size of importing market and its growth 
as well as amount of exports to importing market and growth of exports to that market. The 
dimension of position consists of following variables: market share gained on importing 
market and growth of that share within a period of the study as well as market share of 
exports to considered market and growth of this measure. 
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The AP-indicator classifies each investigated aspect of the competitiveness into three categories: 
high, medium and low. Classes of components of the AP-indicator () are defined as follows: 
 High – an assessment for a product is not lower than mean value obtained for all 

considered goods – 


i j
ijZ

nm

1 , 

 Medium – an assessment ranges form the mean value of the estimate to 50 % of that 

value –  


 i j
ij

i j
ij Z

nm
Z

nm

1
5,0

1  , 

 Low – an assessment is lower than 50 % of the mean estimate for total products – 
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1
5,0 , 

where: 
 – estimate of an individual component of AP-indicator, 
i – number of a product on an export / import market (i = 1, 2, … k), 
j – number of an importing country (j = 1, 2, … n), 

Zij – size of a considered aspect of the market (exporting or importing). 
 
Each combination of two AP-indicator components results in a matrix the size of 3 x 3. 
Hence, the consecutive issues are discriminated accordingly to the low, medium and high 
level. The arrangement of any matrix dimensions in descending order leads to three levels of 
assessment: medium (for an item on the diagonal, from top left to bottom right), high (for an 
element located above the matrix diagonal), and low (for any good situated below the 
diagonal). The assessment of each of the competitiveness aspect is done using the same 
principles. The evaluation of attractiveness is based on market size and market growth 
dimensions. The assessment of position involves the collation of market share and market 
share growth variables. The results of the attractiveness and position assessments are placed 
in two separate 3 x 3 matrices. The evaluation of the exporting market as well as importing 
market is performed according to the same rules. Ultimately, the competitiveness 
quantification comes from the comparison of matrixes evaluating attractiveness of importing 
market and position of exports on selected market. Conclusively, a product category is 
perceived as being competitive, when its assessment of export development is the same or 
better as the evaluation of importing market dynamics. 
 
The research is based on FAOSTAT statistics and covers period of 2010-2016. Information 
used for competitiveness indicators calculation, was acquired in the form of trade flows value 
(USD). The quoted product categories invoke definitions provided by the FAOSTAT 
database.  
 
4. Main findings 
 
In 2016 total Polish agri-food exports reached USD 24.8 billion. The largest exported agri-
food products’ group was meat and meat products. Meat export amounted in 2016 USD 4.9 
billion (USD 4.34 billion to EU countries), which is 19.8% of agricultural products’ exports. 
Recently, the most important Polish agricultural exports are poultry meat and poultry meat 
preparations, beef and beef products, followed by pork. Another important product is beef. 
Polish producers export 80% of their beef products. The main market for Polish meat exports 
in 2016 was the European Union. The biggest importers of Polish meat and meat products in 
EU are: Germany, United Kingdom, Italy, Czechia, Netherlands, France, Spain, and Slovakia. 
Nearby Central European states – Visegrad Group countries – form an important economic 
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area. Polish meat exports to Visegrad Group countries amounted in 2016 USD 597.8 million 
(Table 1). Czechia and Slovakia belong to the most important importers of Polish meat 
products. Hungary is responsible for USD 123.6 million demand. 
 
Table 1: Polish exports of meat products on Visegrad Group countries’ markets and characteristics 
of that importing markets in 2016 year (1000 US$) 

Products Polish exports Importing markets 
Hungary Czechia Slovakia Hungary Czechia Slovakia 

Bacon and ham 94 354 895 10 013 17 300 11 394
Fat, cattle 412 1 4 18 613 0,001
Fat, liver prepared (foie gras) 0 0 0 427 184 103
Fat, nes, prepared 2977 2279 1189 14 073 20 324 11 737
Fat, pigs 589 1074 2674 13 960 12 735 5 312
Meat, beef, preparations 1545 6879 4853 6 370 11 445 6 571
Meat, cattle 4126 13242 9813 9 263 24 090 16 624
Meat, cattle, boneless 5794 22406 9624 38 901 136 298 42 497
Meat, chicken 42433 105585 49005 38 380 192 505 76 620
Meat, chicken, canned 12937 4065 5332 23 370 33 394 19 060
Meat, dried nes 3 0 0 4 384 15 274 7 760
Meat, duck 52 826 14 3 975 24 484 3 863
Meat, game 0 230 134 60 4 392 1 164
Meat, goat 0 0 0 12 12 0
Meat, goose and guinea fowl 108 844 30 137 5 900 1 543
Meat, horse 0 0 14 319 376 204
Meat, nes 0 714 11 66 34 2
Meat, pig 18975 21841 35642 141 263 234 407 192 337
Meat, pig sausages 0 0 0 96 221 67 888 99 112
Meat, pig, preparations 4694 9458 14371 38 681 28 050 44 128
Meat, pork 15556 62748 34849 137 529 348 014 83 670
Meat, rabbit 211 67 9 52 2 120 1 980
Meat, sheep 0 0 0 1 708 3 639 922
Meat, turkey 1170 32422 2598 9 152 46 895 18 279

Source: FAOSTAT, 2019 
 
The attractiveness of the importing market formed by the Visegrad Group countries, which is 
defined by market size and market growth pictures Table 2. Products placed on the table 
above the diagonal (from top left to bottom right), could be treated as moneymaking. 
Relatively few categories forming this particularly high attractive market segment were: pig 
sausages, pig meat preparation and chicken meat. On the other hand, for exporters a low 
attractive part of Hungarian market comprised goods such as: fat prepared (not elsewhere 
stated), pigs’ fat, turkey meat, cattle meat,  goose and guinea fowl, duck meat,  horse meat, 
canned chicken meat, rabbit meat, and game meat. Medium attractiveness could be attributed 
to bacon and ham, boneless cattle meat, beef meat preparations, cattle fat, pork meat, sheep 
meat, goat meat, prepared fat and liver, and dried meat (not elsewhere stated).  
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Table 2: Attractiveness assessment of the Hungarian meat products’ importing market 

  Market size 

 
 

Indicator 
level 

Low Medium High 

M
ar

k
et

 g
ro

w
th

 High 

Bacon and ham; Meat beef, 
preparations; Meat nes; Fat  
cattle; Meat dried nes; Meat, 
sheep; Fat, liver prepared; 
Meat, goat 

 Meat, pig; pig sausages;  
Meat pig, preparation 

Medium 
Fat, nes, prepared; Meat, 
turkey 

 Meat, chicken 

Low 

Fat, pigs; Meat, game; Meat, 
rabbit; Meat, cattle; Meat, 
goose and guinea fowl; Meat, 
duck; Meat, horse 

Meat chicken, canned Meat cattle, boneless; Meat 
pork 

 

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
 
An assessment of the position of respective meat products on Hungarian importing market is 
featured on Table 3. The valuation is based on market share gained by examined goods and 
market growth for these items. According to the analysis, high position could be assigned to 
pig meat sausages and pig meat preparations, pork meat, chicken meat, cattle meat, and fat 
prepared. Medium score was attributed to pigs fat, canned chicken meat, bacon and ham, beef 
meat preparations, turkey meat, goat meat, sheep meat, dried meat, and different kinds of fat. 
By contrast, poorly on importing market were appraised cattle meat, duck meat, game meat, 
rabbit meat, goose and guinea fowl, and horse meat. 
 
Table 3: Position evaluation of individual meat products on Hungarian importing market 

  Market share 

 
 

Indicator 
level 

Low Medium High 

M
ar

k
et

 s
h

ar
e 

gr
ow

th
 

High 

Bacon and ham; Meat, beef, 
preparations; Meat, nes; Fat, 
cattle; Meat, dried nes; Meat, 
sheep; Fat, liver prepared; 
Meat, goat; Meat, turkey 

Fat, nes, prepared Meat, chicken; Meat, pig, 
preparations; Meat, pig; Meat, 
cattle, boneless; Meat, pig 
sausages 

Medium 
Meat, cattle; Meat, duck Fat, pigs; Meat, chicken, 

canned 
Meat, pork 

Low 
Meat, game; Meat, rabbit; 
Meat, goose and guinea fowl; 
Meat, horse 

  

 

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
 
The arrangement of attractiveness and position indicators leads to an overall evaluation of the 
Hungarian importing market (Table 4). The discrimination amongst meats imported on that 
market was done for each product using high, medium and low score scale. Hereby, high level 
of the AP-indicator was assigned to cattle boneless meat, pork meat, pig meat and 
preparations, pig sausages, chicken meat, and meat not elsewhere stated. The medium score 
was attributed to bacon and ham, beef meat preparations, goat meat, dried meat, cattle fat, and 
fat and liver prepared. On the other hand, low score was ascribed cattle meat, canned chicken 
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meat, turkey meat, goose and guinea fowl, duck meat, horse meat, game meat, rabbit meat, 
and pig fat.  
 
Table 4: Collation of attractiveness and position indicators of Hungarian meat products’ importing 
market 

  Position 

 
 

Indicator 
level 

Low Medium High 

A
tt

ra
ct

iv
en

es
s 

High 
Fat, nes, prepared Meat, cattle, boneless; Meat, 

pork 
Meat, chicken; Meat, pig, 
preparations; Meat, pig; Meat, 
pig sausages 

Medium 

Fat, pigs; Meat, chicken, 
canned; Meat, turkey 
 

Bacon and ham; Meat, beef, 
preparations; Fat, cattle; 
Meat, dried nes; Fat, liver 
prepared; Meat, goat 

Meat, nes; Meat, sheep 

Low 

Meat, cattle; Meat, goose and 
guinea fowl; Meat, duck; 
Meat, horse; Meat, game; 
Meat, rabbit 

  

 

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
 
The analogical reasoning as for importing market evaluation was applied to assess Polish 
exports. Table 5 pictures the outcome of Hungarian market attractiveness estimation, which is 
based on exporting market size and market growth indicators. The only high attractive Polish 
exports on this market appeared boneless cattle meat, chicken meat, and chicken canned meat. 
Accordingly to the appraisal, medium attractiveness was attributed to pig and pork meat, pig 
meat preparations, beef meat preparations, pigs fat, and fat prepared. Polish exports such as 
bacon and ham, pig meat sausages, cattle meat, cattle fat, turkey meat, goose and guinea fowl, 
sheep meat, horse meat, goat meat, rabbit meat, duck meat, game meat, dried meat, and fat 
and liver prepared were assessed as low attractive.  
 
Table 5: Attractiveness assessment of Polish meat products’ exports on Hungarian market 

  Market size 

 
 

Indicator 
level 

Low Medium High 

M
ar

k
et

 g
ro

w
th

 

High 
Fat, nes, prepared; Meat, pig, 
preparations; Fat, pigs; Meat, 
beef, preparations 

Meat, cattle, boneless Meat, chicken; Meat, chicken, 
canned 

Medium 
 
 
 

  

Low 

Bacon and ham; Meat, rabbit; 
Fat, cattle; Meat, sheep; Fat, 
liver prepared; Meat, turkey; 
Meat, cattle; Meat, dried nes; 
Meat, duck; Meat, game; 
Meat, goat; Meat, goose and 
guinea fowl; Meat, horse; 
Meat, nes; Meat, pig sausages

 Meat, pig; Meat, pork 

  

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
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Indicators of the position of Polish meat exports on Hungarian market were build on the basis 
of market share and market share growth scores (Table 6). Combination of above-mentioned 
measures resulted in high level of the indicator for: boneless cattle meat, pig meat and 
preparations, pork meat, chicken meat, chicken canned meat, and fat prepared (nes). For a 
large group of the products such as: cattle meat, beef meat preparations, cattle and pig fat, 
prepared fat and liver, duck meat, goose and guinea fowl meat, horse meat, rabbit meat, goat 
meat, game meat, and dried meat was assigned medium score of position. Accordingly to the 
valuation, export of bacon and ham, pig meat sausages, turkey meat, and sheep meat obtained 
low position score. 
 
Table 6: Position evaluation of Polish meat exports on Hungarian market 

  Market share 

 
 

Indicator 
level 

Low Medium High 

M
ar

k
et

 s
h

ar
e 

gr
ow

th
 

High 

Fat, cattle; Fat, liver prepared; 
Fat, pigs; Meat, beef, 
preparations; Meat, dried nes; 
Meat, duck; Meat, game; 
Meat, goat; Meat, goose and 
guinea fowl; Meat, horse; 
Meat, nes; Meat, rabbit 

Fat, nes, prepared Meat, cattle, boneless; Meat, 
pig, preparations; Meat, 
chicken; Meat, chicken, 
canned 

Medium 
Bacon and ham; Meat, turkey Meat, cattle Meat, pig; Meat, pork 

 

Low 
Meat, pig sausages; Meat, 
sheep 

  

 

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
 
The arrangement of attractiveness and position ratings, which was done in the form of the 3 x 3 
table, led to an overall evaluation of Polish meat exports on Hungarian market (Table 7). 
Accordingly to that evaluation, highly scored products’ are: boneless cattle meat, chicken 
meat, chicken canned meat, pork, pig meat, pig meat preparations, fat prepared (nes). The 
medium score were assigned only to beef meat preparations and pigs fat. General, low rating 
was attributed to Polish exports such as:  bacon and ham, cattle meat, pig meat sausages, 
turkey meat, goose and guinea fowl, horse meat, duck meat, sheep meat, rabbit meat, goat 
meat, game meat, cattle fat, fat and liver prepared, and meat not elsewhere stated, as well as 
dried meat.  
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Table 7: Collation of attractiveness- and position- indicators of Polish meat exports on Hungarian 
market 

  Position 

 
Indicator 

level 
Low Medium High 

A
tt

ra
ct

iv
en

es
s 

High 
 Fat, nes, prepared; Meat, 

pork; Meat, pig; Meat, pig, 
preparations 

Meat, cattle, boneless; Meat, 
chicken; Meat, chicken, 
canned 

Medium 

Fat, cattle; Fat, liver prepared; 
Meat, cattle; Meat, dried nes; 
Meat, duck; Meat, game; 
Meat, goat; Meat, goose and 
guinea fowl; Meat, horse; 
Meat, nes; Meat, rabbit 

Fat, pigs; Meat, beef, 
preparations 

 

Low 
Bacon and ham; Meat, turkey; 
Meat, pig sausages; Meat, 
sheep 

  

 

Indicator level: high  medium low
Source: Own calculations, based on FAOSTAT, 2019 
 
The final assessment of competitiveness of Polish meat exports on Hungarian market was 
attained thanks to a comparison of overall indicators of exporting and importing markets. That 
outcome is presented on Table 8. Any individual product delivered on Hungarian market is 
recognised as being competitive if a score for exporting market exceeds or at least equals the 
respective rating for importing market. Hence, the AP-indicators of competitive goods are 
situated on the diagonal (from left bottom to top right) and below the diagonal of the table on 
Table 8. Apparently, higher scores for exporting than for importing market exhibit canned 
chicken meat and pigs fat. Likewise, ratings of beef meat preparations, duck meat, goose and 
guinea fowl, rabbit meat, and prepared fat are higher for exporting market. Products with 
equal scores for both markets, such as: boneless cattle meat, cattle meat, cattle fat, chicken 
meat, pig meat preparations, turkey meat, and dried meat are recognised as competitive, as 
well. Because of higher dynamics of the importing market, following Polish exports are 
ranked unambiguously as being not competitive: bacon and ham, pig meat sausages, and pork 
meat.  
 
Table 8: Competitiveness assessment of Polish meat products on Hungarian marketplace 

  Exporting market assessment 

 
 

Indicator 
level 

Low Medium High 

Im
p

or
ti

ng
 m

ar
k

et
 

as
se

ss
m

en
t High 

Meat, pig sausages Meat, pig; Meat, pork 
 

Meat, cattle, boneless; Meat, 
chicken; Meat, pig, 
preparations 

Medium 
Bacon and ham Fat, cattle; Meat, dried nes Fat, nes, prepared; Meat, 

beef, preparations 

Low 
Meat, cattle; Meat, turkey Meat, duck; Meat, goose and 

guinea fowl; Meat, rabbit 
Fat, pigs; Meat, chicken, 
canned 

 

Competitiveness assessment: competitive not competitive
Source: Own calculations, based on FAOSTAT, 2019 
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5. Discussion 
 
Traditional methods of business portfolio analysis emphasise the relevance of relative market 
size and market growth. The AP-indicator methodology accommodates additionally market 
share and market share growth dimentions. The overall assessment of the Hungarian 
importing market (Table 4) meat implied its balance and proportionality. Consecutive product 
categories received diversified scores, which reflect differentiation of the market development. 
On the other hand, AP-indicators of Polish meat exports on Hungarian market suggests rather 
unbalanced products’ portfolio. Polish exporters have in their portfolio relatively few highly 
scored products (boneless cattle meat, chicken meat, and chicken canned meat, pork, and pig 
meat preparations). These segments, where capabilities matched opportunities embody 
prospective market. The majority of Polish meat products exported on the considered market 
were evaluated poorly, which implicates a possible occurrence of the trade development 
constraints on marketplace.  
 
The summative evaluation of competitiveness of meat exports on target market involved the 
comparison of conclusions with regard to the exporting and importing market developments. 
The idea behind the implemented methodology of competitiveness quantification invokes the 
assumption that competitive product shall performe at least accordingly to market trends. 
Therefore, the AP-indicator of exporting market for a competitive product shall be similar or 
better than the corresponding score for importing market.  
 
The comparison of both AP-indicators enables an evaluation of the way the exporting sector 
reacts to the evolution of considered foreign markets. Referring to the portfolio analysis 
approach, the market attractiveness could be perceived as an amplification of market growth 
concept and the position could be identified with competitive strength that is also possible to 
regard as an expansion of market share. The market attractiveness comprises market size and 
market growth, as well as more intangible factors as opportunities and threats, intensity of 
competition, technological and regulatory factors. The competitive position may be assumed 
form the relative market share, which relates to manufacturing capabilities, technological 
skills, financial strength, and increasing profitability. The core idea behind the portfolio 
approach is to focus on areas where markets are attractive and where the business strengths 
can be utilised. 
 
Contrary to the portfolio approach, the AP-indicator methodology was developed exclusively 
for measuring and tracing competitiveness. An explanation of causes of superior performance 
falls out of scope of that conduct. Numerous authors accentuate the usefulness of portfolio 
methods, when accurately used (Moutinho and Brownlie, 1994; Olsen and Ellram, 1997; 
Taggart and Harding, 1998). The procedures based on portfolio approach are particularly 
suitable to classify different aspects of business operations and to organise information into a 
research framework. Such analytical schemes encourage managers to think and to operate 
more strategically when it comes to addressing critical linkages between the enterprise's 
businesses. The submitted analytical concept shall be limited to evaluating the business. It is 
not suitable as a decision-making tool to implement specific actions.  
 
Applications of the presented competitiveness analytical framework also entail some 
limitations. First of all, variables included in the analysis provide a useful focal point for 
consideration but do not paint the full picture of influencing factors. Dimensions used for 
competitiveness assessment are measured rather subjectively. One could question about the 
assumption that an explicit relationship exists between market share and competitiveness. The 
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boundaries between levels of attractiveness and position are subject to arbitrary decision of 
the researcher. The outcome of the competitiveness valuation may depend on the choice of the 
time period of the study. Assessments could lead to misleading conclusions if data contained 
exceptional information. Ultimately, the procedure fails to account for different risks related 
to strategic decisions taking, especially for the financial unpredictable effects.  
 
The availability of methodologies to evaluate competitiveness at the level of an industry is 
rather limited. With this application of X. Gellynck concept, the research contributes to the 
filling up of that gap. The methodology enables to verify how exporting industry 
accommodate the evolution of the target importing markets. By the means of tracking the 
evolution of a differentiated product portfolio evolution within the exporting sector, the AP-
indicator provides an overview of the evolving structure of exports and imports. Finally, the 
approach enables comparisons of the competitive positions of a particular industry sector on 
appointed markets. 
 
The competitiveness analysis of industries remains interesting to the present day, even within 
an economic union and a trade bloc such as the single European market. In spite of majority 
trade barriers eradication, manufacturers will remain in the locations where the industrial 
surroundings and competitive climate are well developed. Particularly nowadays, regional and 
national industrial policies should be more industry specific (Bingham, 2015; Grabas and 
Nützenadel, 2014; Norsworthy and Tsai, 2012) since sectors’ requirements differ. That is of 
special concern in the agri-food industry. 
 
6. Conclusion 
 
The research attempts to incorporate the view of both theoretical and empirical approaches in 
tackling the problems related to sectoral competitiveness assessment. The conclusive 
comparison of AP-indicators of the importing and the exporting market illustrates that the 
Polish exporters of meat products on Hungarian market hold a particularly strong competitive 
position for beef meat preparations, duck meat, goose and guinea fowl, rabbit meat, prepared 
fat, and pigs fat. Boneless cattle meat, cattle meat, chicken meat, pig meat preparations, 
turkey meat, cattle fat, and dried meat were classified as being competitive, as well. However, 
these products export dynamics is equivalent to importing market expansion.  On the other 
hand, the competitive position of Poland for bacon and ham, pig meat sausages, and pork 
meat is weak as the export’s performance does not correspond with the higher dynamics of 
the Hungarian importing market. 
 
The idea, which stands behind the proposed methodology of competitiveness quantification, 
invokes the concept of portfolio analysis approach. Despite widespread applications, the 
portfolio methods have been criticised, because of excessive attempts to quantify abstract 
problems that may mislead decision makers. The AP-indicator methodology inherits some 
weaknesses from portfolio approach to the business analysis. Nevertheless, an appropriate use 
of the AP-indicator to assess competitiveness shall lead to desired results in measuring and 
monitoring that complex phenomenon.  
 
The AP-indicator of competitiveness enabled to quantify Hungarian market attractiveness and 
competitive position of the Polish meat industry on that market. The method provides a 
relatively objective way of a sector’s performance monitoring. Such information organising 
establishes a basis of searches for the determinants of competitiveness. The other stage of the 
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conduct should involve a theoretical explanation of the competitive process and shall provide 
a recommendation on competitive potential creation.  
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Summary:  
Purpose: My goal with this writing is to illuminate the role of self-regulation in decision 
making by reviewing and distilling recent, relevant literature. What is self-control? How is it 
used? How much do we have? Can we run out of it? What happens when we have exhausted 
all our inventory of self-regulatory resource? 
Design/methodology/approach: I intend to elaborate the nature of self-regulation by a 
meticulous literature review. I collected the most refresh publications available in EBSCO 
database. Only papers dated year 2000 or later are included in the review. The query is also 
limited to peer reviewed publications only, restricted to the discipline of Social Sciences & 
Humanities. The search resulted in a list with 1,625 articles in descending order by relevancy. 
I interpreted the titles and the keywords for the sake of shortening the list to 150 titles. After 
studying each one of them, I further narrowed the list to the most newsworthy items which I 
finally included in this review.  
Findings: Self-control is an indispensable human resource. It is especially vital for managers 
who regularly need a great deal of it when dealing with their tense daily tasks. Thus, self-
regulation is in fact an executive resource. It is a chief determinant in our decisions. 
Unluckily, it is also subject to depletion: when we exert too much of self-restraint in a given 
time interval we will run out of it. This is called ‘ego depletion’. As soon as this condition sets 
in, it alters our behaviour and seriously compromises our decision making ability. In this 
situation grave decision mistakes are inevitable. 
Practical implications: Managers should be privy to the nature and scarcity of their mental 
executive resources. They must know their limits, recognise early signs of ego depletion both 
in themselves and in their people. They could integrate in their routine the avoidance and the 
management of ego depletion. They should synchronise their decision making routine with 
the fluctuations of their mental executive resources. By paying attention to the prudent use of 
this resource, they can reduce the risk of predictably flawed decisions. 
 
Keywords: ego depletion, executive resources, decisions. 
 
 
1. Introduction  
 
We constantly hear how important decision making is. It is inherent part of managers’ job. 
When we think of decision makers we tend to see in front of us humans with superhuman 
willpower. Self-control is associated with extraordinary achievements and success. We have 
our public squares and parks abound with statues of heroes whom we immensely respect for 
the example they set in front of us by their outstanding stamina. In this writing I make a 
humble attempt to cast some light on this phenomenon by approaching it from the opposite 
side: the reasons and consequences of its depletion. I base my review on fresh, relevant 
literature. 
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2. Literature background 
 
Self-regulation and the executive resource 
Self-regulation is a master function that embraces several sub-functions. Such sub-functions 
are self-awareness (e.g. self-perception, self-esteem), interpersonal processes and the 
executive function (volition, willful choice). (Baumeister, 2002) Thus, our ability to make 
willful choices is called executive function. This is a limited resource and its depletion – also 
called ego depletion – impairs our decision making and affects several other aspects of 
behaviour, too. (Baumeister, Muraven, 2000) 
 
The right amount of self-control 
People who have the proper amount of self-control are reported to be better at learning, less 
prone to eating disorders, less psychopathology, less addictions (e.g. drug and alcohol use or 
smoking), less mental problems, better and more stable interpersonal relationships, fewer 
emotional problems and better anger-management. While too little self-control increases the 
penchant for misdemeanour (e.g. vandalism, fighting, petty-theft) or outright crime, too much 
self-control can be equally harmful: it can cause obsessive-compulsive symptoms and other 
issues. (Baumeister, 2002) 
 
The strength model and ego depletion 
Strength model states that self-control is a limited resource which determines our ability for 
effortful control. When this resource is completely used up, self-regulation failure sets in. 
(Hagger et al., 2010) Similarly how muscles get tired from continuous exertion, the ability of 
self-control runs down when exerted over an extended period. Exhausted self-control has a 
strong influence on our eating, drinking, spending, sexuality, intelligent thought, decision 
making and interpersonal behaviour. (Baumeister et al., 2007) ‘Research has demonstrated 
that engaging in prior cognitively demanding tasks can consume mental resources and affect 
subsequent behaviours… When individuals are depleted, their subsequent task performance, 
effort, and self-regulation are impaired because they lack self-control resources’ - (Yam et al., 
2014). Self-control enables people to resist short-term temptations in the service of long-term 
goals. Previous exertion of self-control leads to a state of ego depletion – (Wang et al., 2017). 
‘Self-regulation research suggested that active self-control depends on a limited resource. 
Therefore, the capacity for self-control is lower among people who already exercised control, 
a phenomenon labelled as ego depletion. By this view, controlling oneself consumes strength 
or energy of some central, limited resource. After an act of self-control, the resource is 
temporarily exhausted, leaving the individual in a state of ego depletion. Therefore, a 
following self-control activity is likely to fail.’ - (Martijn et al., 2007). ‘It has been 
consistently demonstrated that individuals who completed an initial self-control task 
performed more poorly on subsequent self-control tasks than did individuals who did not 
exert self-control. This phenomenon is referred to as the ego depletion effect.’ - (Dang et al., 
2015). ‘After an act of choice or self-control, the self’s resources have been expended, 
producing the condition of ego depletion’ - (Baumeister, Muraven, 2000). Strength model is 
powerful in explaining ego depletion by comparing self-regulatory resources to the operation 
of muscles and ego depletion to muscle fatigue. Many causes and consequences of ego 
depletion can be explained by this framework, but there are some contradictions, too. These 
could be solved by the integration of physical and psychological approaches.(Evans et al., 
2016) 
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Mental resource conservation 
According to this theory, people will reduce their efforts when they feel that they have already 
spent some of it. They do this especially when they foresee a next task that will require a lot 
of their remaining self-control resources in the near future. These situations often occur well 
before real ego depletion would set in. When people activate their resource conservation 
mode of operation their behaviour will be very similar to ego depleted state.(Hagger et al., 
2010) Ego depletion motivates cognition that initiates the conservation of the remainder of 
mental resource – such thoughts are the downplaying the expected pay offs of persistence or 
overestimating the efforts already have been sacrificed for goal attainment. Depleted mind-set 
will find excuses to give up instead of reasoning for the continuation of effort exertion. This 
will happen much before mental resources are entirely used up. Ego depleted persons may 
have significant mental resources in stock. (Chow et al., 2015) When people feel the onset of 
ego depletion and they anticipate forthcoming self-control challenges, they will conserve 
mental resources more than they would without this anticipation. (Baumeister et al., 2007) 
 
Self-control, free will and social belonging 
The belief in free will is one of the most important notions of human life. One extreme of the 
degree of freedom is the entire lack of it (total subjection - when we may not decide on 
anything) and the other one is total freedom (complete disregard of all circumstances). We 
typically place free will somewhere in between the two extremes. (Baumeister et al., 2008) 
Individual self-control is crucial for the existence of human societies. In order to belong to a 
society, we must use considerable amount of the energy of our body to regulate our behaviour 
according to various rules, social expectations, morality and legislation. Human behaviour is a 
complex dynamic system. By free will, people generally mean the ability to override 
impulses, behave morally, rationally choose and be initiative. Paradoxically, in this meaning 
our self- constraint is what we often mean by free-will. This is a biologically expensive 
attitude and requires lots of self-regulatory resources. In return, we are able to be members of 
societies and individually benefit from this membership. Belief in free will benefits the 
society as well. Undermining this belief induces immoral behaviour and reduces altruism. 
Whereby, the psychological interpretation of free will is different from moral or theological 
approaches. From this angle, it means that individuals are in position to make choices that 
they expect to best serve them in the long run. (Baumeister et al., 2007) 
 
What causes ego depletion? 
Prem performed a research on the major causes of ego depletion. He analysed the relationship 
between job stressors and ego depletion. By job stressors he meant: state anxiety, self-control 
effort, time pressure, planning&deision making, emotional dissonance and situational job 
autonomy. He found that time pressure and emotional dissonance have significant adverse 
indirect impact on ego depletion – via state anxiety followed by self-control effort. He also 
observed that job autonomy has a moderating impact on the adverse effects of job stressors 
but not on self-control effort. There is no correlation between ego depletion and planning nor 
decision making (Prem et al., 2016). Hagger’s researches have revealed strong relationship 
between ego depletion on effort exerted on the task, perceived difficulty, negative affect, 
subjective fatigue and blood glucose levels. Positive affect and self-efficacy turned out to 
have moderate positive effect on ego depletion. He claims that strength model is a useful 
explanatory framework as to how self-regulation works. (Hagger et al., 2010) Self-inefficacy 
– or perceived self-inefficacy – induces ego depletion. Reversely, the feeling of self-efficacy 
delays ego depletion. Thus, perceived self-efficacy serves as a moderator on ego depletion. 
Besides psychological perspectives (motivated depletion), there is also a metabolic aspect of 
ego depletion, which is decreased blood glucose level. (Chow et al., 2015) Trying to avoid 
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something – e.g. impulse purchases or snacking when we on a slimming course – quickly 
exhausts our self-control (Baumeister et al., 2008). Futile use of executive resources rapidly 
drain resources and may lead to burnout syndrome. This can be observed among mental 
health professionals – trying to help people in vain – or among trauma victims who need to 
cope with the aftermaths of the trauma they had suffered. (Baumeister, 2002) People select 
from a variety of decision rules when they make decisions. The nature of the decision affects 
the decision rule they select. When they simultaneously have to deal with a big number of 
heterogeneous decision situations, they will have to keep switching among different decision 
rules – in order to attach the most suitable rule to each decision. This is mentally very 
demanding; therefore, it can cause ego depletion. Likewise, when they have to select from a 
huge variety of possible choices, their executive resources deplete. (Hamilton, 2016) 
 
The impacts of ego depletion on our behaviour 
Ego depletion and morality 
Ego depletion has a serious impact on our ethical behaviour. Dual decision process theory and 
social consensus theory jointly suggest that in an ego depleted condition, individuals are more 
likely to behave with others unethically. Paradoxically, reality seems to be more compounds. 
Social consensus has not only a moderating effect on morality in ego depleted condition, but 
even reverses its impact. An ego depleted person is more likely to be immoral just in a low 
social consensus context, whereas in high social consensus context the same person is likely 
to behave yet more ethically in ego depleted state. Hence, ego depletion may be compared to 
a double edged sword that has the potential to simultaneously cut into opposite directions. 
(Yam et al., 2014) In an ego depleted state, people are out of self-control. The impairment of 
self-regulation reduces moral identity and removes inhibitions against unethical behaviour. In 
such condition, individuals are prone to unethical behaviour like over-reporting owns 
performance or other forms of cheating. (Wang et al., 2017) The inhibition of aggression 
requires self-regulatory resources. Thus, after having exercised certain amount of self-control, 
people will tend to show aggressive behaviour to fellow humans. In other words, their long 
term planning mode is replaced by short term planning – for the sake of affect regulation. 
(Stucke, Baumeister, 2006) Osgood examined how time delay from the moment of being 
provoked till the decision to act aggressively influences the aggressive behaviour of subjects. 
He proved that time delay (e.g. counting to ten) will reduce aggression only in case there are 
negative consequences attached to aggressive behaviour. If there is no punishment attached, 
time delay will only intensify aggression. (Osgood, Muraven, 2016) Ego depletion causes 
increased likelihood of aggression especially when the depleted person is provoked. 
Consequently, there is a link between aggressive behaviour and ego depletion but there are 
environmental moderating factors. (Barlett et al., 2016) Achtziger used Kahnemann’s dictator 
game – in which the player ‘Dictator’ has unlimited power to divide money between himself 
and others - to test the impact of ego depletion on altruism (prosocial behaviour). He revealed 
that ego depleted dictators were more selfish from the outset, while non-depleted dictators 
acted significantly more prosocially – by alotting more money to others at least, initially. 
After a while, altruistic dictators also became selfish while the behaviour of firstly depleted 
dictators did not alter. Finally, both groups became equally selfish. (Achtziger et al., 2015) 
Ego depletion and empathy 
Prior researches have shown both similarities and dissimilarities between ego depletion and 
cognitive load. Cognitive load distracts people from negative emotions and boosts positive 
feelings – up to the point of ego depletion. In contrast, ego depletion makes people being 
attracted to negative feelings, receptive to negatively-valenced content and enhances the 
sensation of pain (Maranges et al., 2017) Justice is important for everyone. Our belief in the 
just world is at the core of our coping mechanism (BJW = Belief in a Just World). On the 
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other hand, we have a natural empathy towards our fellow humans. When we hear about 
someone falling victim to a crime, we tend to feel sorry for that person. But due to the urges 
of our belief in a just world, this causes inner tension (How can an innocent be so badly hurt?) 
which requires self-regulatory efforts. As a result, in ego depleted state we will be more likely 
to blame the victim than sympathise with her/him. (Loseman, Bos, 2012) Feeling empathy 
requires self-regulatory resources. Finley’s research showed inconclusive results regarding 
ego depletion and the empathy of agreeable people in connection with pictures with positive 
content. On the other hand, he revealed that ego depletion reduced the capability of empathy 
in case of aversive picture content. His conclusion: empathy is resource dependant.(Finley et 
al., 2017) 
Ego depletion, persistence and commitment 
Employees may contribute to the sound operation of their workplaces by having their voice 
heard – employee voice. This voice can be promotive (what should be done to achieve some 
good thing) or prohibitive (what not to do in order to avoid something bad to happen). 
Whereas corporate regulatory focus determines whether these voices are mainly promotive or 
prohibitive, ego depletion –mental fatigue - will silence both these voices. (Lin, Johnson, 
2015) Ego depletion curtails engagement and persistence while promoting reward seeking 
behaviour.(Giacomantonio et al., 2014) Ego depletion makes people give up sooner on their 
goals and induces procrastination.(Baumeister, 2002) 
Ego depletion and memory 
Having done mentally exhausting tasks – to the degree of ego depletion, subjects performed 
significantly worse at a task requiring memory recalls due to ego depletion’s negative impact 
on their Event Based Prospective Memory. (Li et al., 2013) 
Ego depletion and attitude to risk  
Irrational risk taking often occurs due to suboptimal decision making: faulty decision process 
or heuristic processing of information. In an ego-depleted state, intellectual performance and 
the ability of self-regulation decrease. In such condition, people will tend to use automatic and 
spontaneous (instinctive) responses to solve intellectual challenges. This is also true for risk 
taking decisions. Ego depleted people tend to spend insufficient amount of time evaluating 
risks and they often take far more risk than it would be rational. Ego depletion makes us risk 
seekers and sensation seekers (Fischer et al., 2012). According to dual-self model, we have a 
planner (long term thinker) and a doer (myopic, short term thinker) self. The model proposes 
that ego depleted people are more risk averse. On the contrary, Gerhardts’s research suggests 
that ego depletion increased risk seeking attitude (Gerhardt et al., 2017). 
 
Contradicting views 
Ego depletion is frequently used as an explanation of self-control performance issues. Radel 
challenges the validity of this theory. He claims that ego depletion is not a real phenomenon 
but a mere speculation unconfirmed by proper laboratory tests and its existence is due to 
publication bias only. He used meta-analyses to test the validity of the theory in laboratory 
circumstances. He compared groups in High Inhibition Demand conditions with control 
groups. His results regarding ego depletion are inconclusive. Therefore, he questions the 
existence – and the importance - of ego depletion. (Radel et al., 2019) Executive function is 
far less vulnerable than it is stated in many popular theories (e.g. financial incentives can heal 
its defects) (Brewer et al., 2017). 
 
Paradoxes of ego depletion 
In some special cases, ego depletion can even be beneficial for decision making. Ego 
depletion reduces self-control and thus, it may stop us from reaching our goals. This is a 
problem when the missed goal is meaningful but in the case of deficient goals, giving up can 
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be salient. By reducing the likelihood of irrational persistence, ego depletion may be 
surprisingly useful. Such as committing ourselves to erroneous (unreachable, unprofitable, 
self-damaging) goals or when the given task would require us to move on instead of dwelling 
on past events (damaged relationship, solving issues like anagrams, etc.) – ego depletion will 
make us give up and proceed. (Osgood, 2018) Humans are prone to escalation bias: we often 
irrationally escalate our efforts when experiencing hindrances – even if this escalation is 
unnecessary or the goal itself have turned out to be meaningless or unattainable. Thus, we 
omit sunk costs and waste resources due to over-commitment. Is such cases ego depletion 
may have a positive side effect by preventing unprofitable effort escalation.(Lee et al., 2018) 
Though ego depleted individuals are generally reward seeking, rewards have a paradoxical 
effect on the management of ego depletion. In comparison with non-depleted persons, 
rewards will highly intensify the commitment of ego depleted people if the related task is less 
demanding. If the task is more demanding, ego depleted people will quit soon regardless of 
rewards attached. It sends us the message that though ego depletion may induce reward 
seeking, in harsh conditions resource conservation will prevail and override reward seeking 
attitude in ego depleted persons and destroy their anyway exhausted stamina. In other words, 
conservation motives may dominate over reward seeking motives (psychological luxury) in 
case of a psychological deficit (impairment of self-regulatory resources).(Giacomantonio et 
al., 2014) Costa studied the role of ego depletion in impulse – unnecessary - consumption. He 
researched how prevention regulatory focus people make consumption decisions versus 
promotion oriented folks. While promotion oriented people focus on achieving attractive 
goals (approach), prevention oriented people try to avoid bad things to happen (get away). 
Constantly trying to keep distance from things requires a lot of self-control. In the case of 
resisting impulse consumption this leads to the depletion of their self-regulatory resources. 
Consequently, they will end up giving in to temptations to consume and will consume more 
than their promotion oriented fellows.(da Costa et al., 2018) Ego depletion inspires self-
serving immoral behaviour by draining self-regulative abilities and reducing the willpower to 
resist short-term temptations – in the case of self-benefiting cases. On the other hand, when an 
ego depleted person could serve others’ interest by dishonest acts – e.g. merciful lies – he/she 
will probably not do so (Cantarero, Tilburg, 2014). 
 
Managing ego depletion 
Work performance decreases proportionally to the level of ego depletion. Depleted people are 
much less persistent on their job. Individuals in low depletion condition outperform highly 
depleted ones. On the other hand, depleted persons can still perform relatively well if 
performance monitoring against objective measures is introduced. Through proper 
performance monitoring ego depletion can be overcome or at least delayed. (Voce, Moston, 
2016) Setting heroes – prime examplars, famous for their persistence - for subjects as 
examples to follow helps them go on with their efforts in an ego depleted state. (Martijn et al., 
2007) Hagger revealed that motivational incentives, training on self-control tasks and glucose 
supplementation increase self-control endurance of subjects. Whereby, intervention 
techniques – such as increasing motivation or regular practice on self-control tasks - can be 
applied in order to foster better self-regulation. When ego depletion has already occurred, 
these techniques can be useful for self-control recovery, too. (Hagger et al., 2010) According 
to action-control theory, people can relate to demanding tasks in two very distinct ways. 
Action oriented people can adapt to the increase of effort demand while state oriented people 
cannot. As a consequence, action oriented people react positively to challenges and will set 
high level goals. State oriented persons will come down to behavioural routines. The effects 
of ego depletion are moderated by action orientation. In high-demanding contexts action 
oriented people show much less depletion versus stated oriented people. In low-demanding 
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contexts state oriented people can perform even better than action oriented persons. The key is 
the ability to adapt to circumstances. (Dang et al., 2015) Brewer studied the relationship 
between ego depletion and motivation. He found that ego depletion is the exhaustion of more 
than one resource: besides fatigue, motivation also plays a part. Thus, financial incentives 
abolish the difference between depleted and control conditions. (Brewer et al., 2017) Regular 
exertions of self-control improve willpower – similarly to how physical training effects 
muscle strength. If we train our steadiness in a specific area, it will strengthen us in other, 
unrelated areas, too. Financial motivation and framing also have beneficial effect on ego 
depletion. Regardless of their depleted state, people may continue to exert high levels of 
energy when the stakes are high. (Baumeister et al., 2007) Resting and positive affect can help 
replenish depleted executive resources. (Baumeister, 2002) Distracting the subjects’ attention 
from the current depleting task – e.g. by introducing a second, parallel, non-depleting task 
next to it – remarkably improves the attainable level of self-regulation. Without distraction, 
the individual has to cope with the temptation of giving up the task (instant gratification) 
instead of continuing to struggle (delayed gratification) – and this volition apparently 
unfavourably impacts persistence. (Alberts et al., 2008) 
 
3. Conclusions 
 
Self-control embraces our executive function that is responsible for our ability to make willful 
choices. We need our executive resources in many areas of our lives: learning, working, 
interpersonal relationships, consumption and making life decisions. Too much self-control 
and too little are equally destructive – only the proper level of self-control is wholesome. Ego 
depletion is a self-regulation failure that entails recurring exertion of self-control. 
Conservation of resources may also lead to ego depletion symptoms. Executive resource is 
limited. It is similar to the nature of muscles that tire under prolonged duress. Apart from 
previous self-control efforts, there are numerous other factors that may contribute to ego 
depletion. Further adverse factors are: time pressure, emotional dissonance, perception of 
futility, switching among decision rules, managing huge variety of different options or low 
blood glucose level. Ego depletion impacts our behaviour in many areas: lowers persistence, 
performance, commitment, morality, empathy, altruism and forces us to act aggressively. It 
hits our memory, makes us reward seeking, and impulse seeking. Furthermore, it may 
provoke unreasonable risk seeking. Paradoxically, under special circumstances ego depletion 
can have surprisingly favourable effects such as giving up on unattainable goals without 
excessive escalation of efforts. Fortunately, ego depletion is temporary and in addition, there 
is a lot that can be done for the sake of saving, replenishing or even extending the supply of 
this asset. First of all: prevention. It is imperative to always be fully aware of its limited 
nature. We have to preserve a proper stock of it which we use only when and only to the 
degree it is reasonable. Be efficient and feel efficient. Do not waste your executive resources. 
Rationalise your efforts on decision making and be conscious in your commitments. Do not 
persist unless the goal is still meaningful. Do not make unnecessary decisions. Do not spend 
too much energy on decisions of minor importance. It is unwise to have all your mental 
resources spent on unimportant things, leaving yourself powerless by the time you would 
truly need them. Once depleted, we can replenish our self-control resources. Besides rest and 
positive affect, financial motivation and glucose supplementation are applicable. We can 
extend our self-regulatory capacity: conscious willpower training may enlarge our overall 
capacity and sufficiently delay or perhaps entirely prohibit self-regulatory failure. Making 
good decisions is important for everyone. For your kind consideration: though we rarely make 
really substantial decisions, these exact few choices are those that will fundamentally 
determine our whole life. 
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Summary:  
Purpose: High youth unemployment in the EU is one of the contemporary key challenges. 
Increasing entrepreneurship and entrepreneurial literacy among young people is defined as a 
priority in the EU Youth Strategy. The conclusions adopted by the EU pointed out that youth 
unemployment has several negative impacts on society, while creative and innovative youth 
entrepreneurship would contribute significantly to the economic growth. The main aim of the 
research is to analyse the strategies of students of the Slovak University of Agriculture (the 
country´s only agricultural university) on self-employment, and to determine to what extent 
students want to run their own entrepreneurial and farming activities. The partial aims are: (i) 
to evaluate the interrelationship between students’ entrepreneurial and work experience, and 
their perceptions of entrepreneurial self-efficacy and attractiveness of self-employment, (ii) to 
assess the impact of experience on attractiveness of self-employment among them. 
Design/methodology/approach: Research project focuses on a comparison of attitudes and 
intentions of the students of economically oriented study programmes and students studying 
other non-economic programmes. For primary data collection questionnaire on a sample of 
414 respondents and brain-writing methods were used. 
Findings: The paper presents selected findings of the survey and points out the differences 
between ideas and visions of the responded students and their real entrepreneurial activities 
and efforts. The authors discuss also the impact of personal experiences and family 
background in relation to the preferred job type. 
Practical implications: The contribution of the project is assumed in the theoretical and also 
in the practical level. Obtained knowledge and information are beneficial for economic 
sociology, particularly in relation to the analysis of the human capital creation. Practical 
implications of the research project are expected in the field of educational policies, 
employment policies, and possibly in the agricultural and rural development policy. 

 
Keywords: youth entrepreneurship, agricultural students, entrepreneurial literacy, farming 
 
 
1. Introduction  
 
The contemporary entrepreneurial dynamics underlines the importance of youth 
entrepreneurship and entrepreneurs in general are considered the mainstay of the economic 
and social growth as they come up with new and innovative ideas. In Slovakia, thousands of 
graduates leave universities every year, but only a small number of them intent to run their 
own business or to be self-employed. According to the Youth Report (IUVENTA – Slovak 
Youth Institute 2018, p. 2-3) the current situation in the labour market has significantly 
changed. In 2014, Slovakia had the sixth largest unemployment rate for young people in the 
European Union (33.60%). In 2016 according to the statistical data from the Centre of 
Labour, Social Affairs and Family, the share of job seekers younger than 29 years old was 
27.14% of the total number of registered job seekers. The improvement of employment 
circumstances of young people is related to the overall recovery of the economy, which has 
begun to yield new jobs, as well as with supporting measures concentrating on the integration 
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of young people into the labour market. Increasing youth entrepreneurship and entrepreneurial 
literacy among young people are key political as well as societal priorities that can ultimately 
contribute to development of the 21st century economy. Young people in Slovakia are self-
confident to start a business. According to surveys, 46% of youth believe that they have 
required competencies to start their own business. Only a quarter of young people declare an 
interest to start their own business, probably due to the fact that only 31% of youth in their 
surroundings perceive that there is a business opportunity.  
 
The Slovak agriculture sector has to cope with a lot of problems. Generational replacement 
(the need to employ about 1,990 new people under 40 years of age in the sector) and lack of 
business structures that would meet the demand for specific regional products, and low 
interest in working in the sector among qualified youth are among them. The main challenge 
is the lack of interest among young people in going into farming, coupled with climate change 
that shifts locations of cultivation, excessive yields of certain crops, a milk price crisis, 
foreign ownership of local land and low self-sufficiency in essential food products. Despite 
these complicated circumstances there are interesting opportunities for new and/or young 
farmers, mostly in organic farming, agro-tourism and specialised crop production.  
 
Education plays an important and positive role in entrepreneurial performance. In above 
described context, it is therefore necessary to stress also the fact that the 21st century 
universities should offer a targeted entrepreneurship education in order to become important 
engines of technological development and economic growth. However, the real 
entrepreneurship movement is particularly based on the individual's personal motivation. 
(Barba-Sánchez, Atienza-Sahuquillo 2018, p. 54)  
 
The motivation of the larger research project is to analyse the attitudes of students of the 
Slovak University of Agriculture in Nitra (the country's only agricultural university) towards 
entrepreneurship/self-employment/farming, and to determine the extent and background of 
their entrepreneurial and farming intentions. The main aim of this paper is to point out 
selected findings from this project that are particularly related to compare the attitudes and 
intentions of the students of economically oriented study programmes and students studying 
non-economic programmes, and to assess the impact of personal experience on attractiveness 
of self-employment among them. 
 
2. Research Background  
 
The phenomenon of entrepreneurship, historically, has been recognized foremost as an 
economic research tradition. Within this tradition, the focus was placed on explaining what 
happens in society as a consequence of entrepreneurial acts in the light of macroeconomic 
equilibrium. On the other hand, a psychological tradition focuses on answering the question 
“Who is an entrepreneur?” grounded in the assumption that entrepreneurs are born rather than 
made. Nowadays, entrepreneurship is not a label with a single meaning and the boundaries of 
this field of study are more fluid than fixed. (Sørensen, Lassen, Hinson 2007, p. 89-90) 
Entrepreneurship as a field of research has a broad scope rather than a unique conceptual 
domain – e.g. small businesses, start-ups, self-employment, business ventures, corporate 
entrepreneurship, social enterprises, etc. (Shane, Venkataraman 2000; Ramos-Rodríguez, 
Medina-Garrido, Ruiz-Navarro, 2019) 
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Over the past decades, sociologists have offered cultural-level and societal-level 
interpretations of entrepreneurial phenomenon and sociological analyses of entrepreneurship 
have become multifaceted. Debates over the meaning of the terms entrepreneur and 
entrepreneurship reflected disciplinary disputes over units and levels of analysis, time frame, 
methods, and theoretical perspective. Some scholars distinguish high-capitalization and high-
growth businesses from so-called lifestyle or traditional businesses, others argue that 
entrepreneurship is about innovative activity and the process by which innovation lead to new 
products and new markets.  (Carland et al. 1984; Gartner 1985, 2001; Aldrich 2005) Some 
economic sociologists also emphasize that the recognition of business opportunities is 
strongly determined by the ability of individuals to detect such opportunities that others 
overlook. (Kirzner 1997) The authors have adopted a view on entrepreneurship and 
entrepreneur formulated by Thornton (1999, p. 20): “Entrepreneurship is the creation of new 
organizations…which occurs as a context-dependent, social and economic process.” Thus, the 
term entrepreneur refers to people who create new social organizations, regardless of its size.  
 
Entrepreneurship, like any behaviour, requires a certain amount of planning and intention and 
dominant intention models are usually applied for assessing the entrepreneurial behaviour. 
The decision to become an entrepreneur is influenced by a combination, respectively the 
interaction of several factors, including: core entrepreneurial intention model, personal level 
variables, entrepreneurship education, context and institutions and the entrepreneurial process. 
(García-Rodríguez et al 2015; Holienka, Gál, Kovačičová 2017, p. 1935) Entrepreneurial 
intentions can be understood as “self-acknowledged conviction by a person that they intend to 
set up a new business venture and consciously plan to do so at some point in the future.” 
(Thompson 2009, p. 676)  
 
Important questions of whether entrepreneurship can be affected by social environment 
factors, and encouraged through education occur, too. It is possible to state that the 
institutional context shapes the entrepreneurial decision-making, and particularly legal norms 
and political supporting mechanisms can play a vital role in affecting the individuals' 
motivation to be an entrepreneur or self-employed person. On the other hand, institutions can 
affect individuals whether or not self-employment and/or entrepreneurship is considered to be 
an appropriate choice. The entrepreneurial education increases the entrepreneurship intentions 
and raises the knowledge and skills of individuals as well. Various studies show that 
entrepreneurship education can support graduates to become good entrepreneurs as it 
increases the entrepreneurial awareness among students that can encourage them to adopt 
entrepreneurship as a future career.  (Kirby 2004; Pickernell et al. 2011; Israr, Saleem 2018) 
 
3. Methodology  
 
The survey was carried out at the Slovak University of Agriculture in Nitra within the 
research project Young people's attitudes towards self-employment financially supported by 
the Scientific Grant Agency of the Slovak Republic under the grant 1/0685/17. There was one 
main reason for selection of these students – the Slovak University of Agriculture in Nitra is 
the only agricultural university in Slovakia and there is a shortfall of agricultural engineers in 
the country, and the study of their attitudes and behaviour is very important for the further 
development of agricultural education and for the sector as well.  
 
Participants in the case study were 414 students of bachelor's and master's degree of study 
from all six faculties of the university. The proportion of respondents from different faculties 
was based on the sample size calculator respecting their share among all university students. 
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The survey was conducted using a structured questionnaire based on the work of Juračak and 
Tica (2016). Original version of the questionnaire was developed in English. Regular full-
time students were personally asked to fill the questionnaire designed in the Slovak language. 
The questionnaire contained total six sections. The first section was related to previous 
entrepreneurial experience and consisted of nine questions. The second, third, fourth and fifth 
sections were devoted to assessment of issues of perceived desirability of self-employment, 
entrepreneurial self-efficacy and entrepreneurial intentions, and specific position of students 
of the agricultural university. The variables were measured at the five point Likert scale. The 
sixth section covered selected characteristics of respondents related to university and personal 
background. To estimate the statistical significance between predicted relationships the Chi-
Square Test was used. 
 
The whole research project was based on the triangulation principle – a mix of quantitative 
and qualitative methods. Besides the questionnaire survey, brain-writing method (84 
participants at the workshop) and focus group interview method (7 focus groups, 50 
participants together) were used, too. Data from this part of the research project were 
transcribed and analysed using MAXQDA software. This paper presents selected findings 
only from the questionnaire survey which was analysed using standard statistical methods. 
 
4. Results and discussion  
 
The results of a descriptive analysis of previous entrepreneurial experience of responded 
students are presented in Table 1. As can be seen, a majority of students have personal 
experience with paid job and most of them who have entrepreneurial parents have been 
involved in work in family business. As it was presumed, only small share (app. one fifth) of 
them have been working on a farm. Furthermore, a large share of students with 
entrepreneurial parents (80.0%) assess their experiences positively and there is also a 
statistically significant relation (p = 0.0210) between this category of respondents and their 
preferable future jobs according the sectors – they clearly prefer either private sector or self-
employment. High correlation (p = 0.0001) was indicated also between students having a 
concrete role model for their business future and preferable future jobs according the sectors. 
They also strongly prefer to work in private sector (38.0%) or to be self-employed in the 
future (40.0%). The results point to the fact that personal experiences and positive examples 
can play a crucial role in decision making of young people about their economic career and 
can increase the perception of attractiveness of entrepreneurship and self-employment. On the 
other hand, only students' preferences and intentions were analysed, not their “real” socio-
economic behaviour and therefore it is not possible to prove or to generalize it. 
 
Table 1: Previous entrepreneurial experience of students (descriptive analysis results) 

 Answer Yes Answer No 

Paid job 93.0% 7.0% 

Parents' own business   39.0% 61.0% 

Out of that: work in family business 93.0% 7.0% 

Work in farm 21.0% 79.0% 

Having a role model for own business 56.0% 44.0% 

Source: Own calculation based on questionnaire survey. 
 
As it was mentioned, the individuals' motivation to be an entrepreneur or self-employed 
person can be influenced by social environment factors, and encouraged through education, 
too. The results of questionnaire survey of the students of various faculties have shown an 
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association with high statistical significance between economic and non-economic study 
programmes and the intensity of perceived suitability of self-employment and/or 
entrepreneurship, and between entrepreneurial/self-employment intention as well. The highest 
correlation was identified between the faculty/type of study programme and plan to run own 
farm in the future. The more detailed results are presented in Table 2. 
 
Surprisingly, the data have indicated lower “entrepreneurial spirit” of students of economic 
faculty in comparison to other faculties. Only 54.0% of economic students want to work for 
themselves and 11.0% cannot imagine to work for someone else (in comparison to 61.0% and 
21.0% of students of other faculties). Moreover, the differences are visible also in relation to 
comparison of intention versus real effort, while 48.0% of economic and 59.0% of non-
economic students are interested in running their own business, but concrete activities towards 
this aim are realized only by 21.0% and 33.0% of them. Therefore, specific courses and 
trainings and adaptation of existing study programmes in economic field have to be developed 
and implemented to increase the awareness of students of the economic faculty about 
entrepreneurship and self-employment as future activities.  
 
Table 2: Perceived suitability of self-employment/entrepreneurship and 
entrepreneurial/self-employment/farming intentions according faculties  

 Faculty Average Mode Statistical significance (p) 

Working for myself 
economic 3.63 3 

0.0401 
others 4.01 5 

Working for someone else 
economic 2.40 2 

0.0014 
others 2.75 3 

Interest in setting up own business 
economic 3.36 3 

0.0337 
others 3.71 5 

Working towards own business 
economic 2.43 2 

0.0002 
others 3.01 3 

Starting own business within two years 
economic 1.98 1 

- 
others 2.25 1 

Starting own business within five years 
economic 2.70 3 

- 
others 2.84 1 

Starting own business within  ten years 
economic 2.92 1 

- 
others 3.21 5 

Setting up own business abroad 
economic 1.80 1 

0.0141 
others 2.17 1 

Planning to run own farm 
economic 2.46 1 

<.0001 
others 3.20 5 

Note: The variables were measured at the five point Likert scale (1-5, scale disagree – agree). The statistical significance 
was checked using the Chi-Square Test (if p < 0,05 - statistical significance; if p < 0,01- high statistical significance). The 
Slovak University of Agriculture consists of six faculties: Faculty of Agrobiology and Food Resources, Faculty of 
Biotechnology and Food Sciences, Faculty of Engineering, Faculty of European Studies and Regional Development, 
Faculty of Horticulture and Landscape Engineering, and Faculty of Economics and Management. 
Source: Own calculation based on questionnaire survey. 
 
The research findings suggest that the positive students' attitudes towards farming are 
characteristic particularly for students of the agricultural faculty. Within the whole sample of 
respondents, the share of those who want to establish own farm in the future was quite high 
(27.0% of economic and 48.0% of non-economic students). A closer look at this positive 
information and at the structure of positively responding students, in combination with 
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knowledge obtained by qualitative survey and with the administrative and legal environment 
in the sector of agriculture point out two main purposes. Firstly, young respondents 
interviewed during focus groups and by brain-writing method have expressed that they tend to 
live a healthy lifestyle and they would like to have own food, as well as they would like to 
follow the environmental ideals (as pros of farming they have delimited e.g. healthy/own 
food, lifestyle in line with nature, flexible working time, new technologies, improvement of the 
regional and national situation, corresponding job to contemporary trends, environmental 
aspects - protection...). Secondly, there are exact requirements on agricultural education, 
defined as pre-condition for receiving the financial support dedicated to young farmers from 
the Rural Development Programme of the Slovak Republic 2014-2020. Despite these facts, it 
is possible to state that high farming preferences within the sample of responded students are 
determined by a combination of pragmatic factors, ideals about appropriate lifestyle typical 
for contemporary young generation and in some cases also by personal experience and 
willingness to continue in work at own family farm. 
 
5. Conclusion  
 
The selected findings from the research project aimed at the analysis of students' 
entrepreneurial intentions and attitudes, focusing on the students of the only agricultural 
university in Slovakia, may have theoretical as well as practical implications. Thus, it is 
possible to conclude that the study of entrepreneurship as the creation of new business 
entities, and the study of “nascent” or “future” entrepreneurs within the university students 
requires an interdisciplinary approach and combination of quantitative and qualitative 
methodological approach, too. The range of activities dedicated toward running own business 
in the future can vary from non-concrete visions and behaviour, more serious thoughts about 
new business following no fixed sequence of activities to serious effort or targeted 
engagement in concrete activities. Therefore, the entrepreneurship and self-employment 
should be understood as a complex phenomenon, it means also as a product of social 
environment, and various physical and psychological factors shaping the social situation. It 
seems, that previous work experiences can strongly affect potential young entrepreneurs, 
particularly through the role models or family traditions (especially in relation to farming). 
Finally, the analysis has unveiled that the economic faculty (and the whole agricultural 
university as well) needs to accelerate the entrepreneurial education model and to try to target 
problematic issues (e.g. generation gap in family farming in Slovakia) by developing 
addressed instruments focused on particular target groups of own students.  
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Summary: This paper presents the problems related to the management of health safety in the 
European Union. Furthermore, based on the analysis of EU documents, the selected methods 
of management of public health of citizens of the European Union were discussed. It was also 
emphasized that the health policy system that affects health safety in the EU is based on 
health promotion.  
Purpose: The aim of this paper is to present a concrete example of EU activities in the area of 
managing the health safety of Community citizens, using the State of Health in the EU 
programme, which aims to provide evidence-based, comparable data and knowledge on health 
and health systems in EU countries to policy makers, health professionals and interest groups.  
Methodology: The research method adopted in this paper was the analysis of documents 
related to direct initiatives on health safety and health policy within the European Union.  
Findings: EU health safety management allows for the achievement of the economies of scale 
that result from combining resources and helps member states address issues concerning 
pandemics, chronic disease risk factors or the effect of increased life expectancy on health 
systems.  
 
Keywords: European Union, management, health safety, EU programmes, "State of health in 
the EU"  
 
 
1. Introduction 
 
The development of safety studies has led to securitization, i.e. the fact that safety studies 
cover new areas by assigning them a direct link with safety and calling them a specific type of 
safety, such as health safety, which is the subject of this study. 
Health safety can be defined as a process that allows every person to increase their influence 
on health in terms of improving and maintaining good health status. Activities of both 
individuals and the entire communities are needed in order to ensure physical, mental and 
social well-being. 
 
Therefore, the EU is committed to ensuring that people's health is protected in all policy areas 
and, jointly with individual EU countries, increasing the level of public health, preventing 
diseases and eliminating sources of risks to physical and mental health, whereas ensuring 
good health status has become a major challenge for European citizens.  
Therefore, in accordance with the Article 168 of the Treaty on the Functioning of the 
European Union (TFEU), the achievement of a higher level of health protection is one of the 
most important objectives of the European Union within all European policies and activities. 
In particular, EU health policy aims to improve public health, prevent diseases and health 
hazards (including those related to lifestyles of EU citizens), and to combat serious health 
epidemics by promoting research (Bsoul–Kopowska, 2019, pp. 180-188). 
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Consequently, the European Union plays an important role in improving public health, 
preventing and treatment of diseases, reducing the number of sources of hazards to human 
health, and alignment of health strategies between member states.  
(https://www.google.com/search?q=zdrowie+publiczne+w+ue&ie=utf-8&oe=utf-
8&client=firefox-b# ).  
 
The prerequisite for addressing this issue is the growing importance of health safety 
management to EU policies. The health of citizens has become one of the main priorities of 
EU policy.  Community initiatives are complementary to national policies, whereas the 
European Union encourages cooperation between member states in the area of health 
promotion. European health policy involves the development of joint competencies with the 
member states and the supplementation of national policies (European Commission, 
Legislative Package, http://europa.eu/legislation_summaries/public_health/index_pl.htm). 
 
This paper aims to present a concrete example of EU initiatives in managing the health safety 
of Community citizens. The State of Health in the EU programme is an initiative of the 
European Commission which aims to provide evidence-based comparable data and 
knowledge on health and health care systems in EU countries to policy-makers, health 
professionals and interest groups. Individual state health profiles adjusted to the situation and 
specificities of each EU country take into account the assessment of the strengths and 
weaknesses of their health systems. This research is being developed jointly with the 
Organisation for Economic Cooperation and Development (OECD) and the European 
Observatory on Health Systems and Policies to provide information on the needs of the health 
policy process.  
 
EU health safety management allows for the achievement of the economies of scale that result 
from combining resources and helps member states address issues concerning pandemics, 
chronic disease risk factors or the effect of increased life expectancy on health systems. Data 
collected during research also help local authorities in EU countries achieve shared goals, 
combine resources and face common challenges. Poland's accession to the EU allowed for the 
implementation of all EU strategies in order to increase health safety and the use of EU 
subsidies, that contributed to the improvement of conditions in hospitals and outpatient clinics 
or the purchase of new medical equipment, which in turn translates into an increase in the 
quality of citizens' sense of health safety. 
 
2. The health of citizens in EU policies: research background  
 
The basic role of every civilized country is to protect life, being as a manifestation of 
biological human existence, by creating and providing people with good conditions for health 
and health safety. Human life and health are values that are strongly interrelated and require 
special protection due to their value which is independent of other legally protected goods. 
Considering health as a good of special importance seems to be derived from the recognition 
of human life as a superior value (Rabiega 2009, pp. 5-11). 
According to the WHO definition, health is a state of complete physical, mental and social 
well-being, enabling people to live productive, sensible and creative lives in the social and 
economic areas, and the ability to play social roles, adapt to environmental changes, and cope 
with these changes (Dziadczyk, 2006, p. 204). 
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To a large extent, the sense of health safety of citizens is determined by the availability of 
medical services. It is worth noting, however, that it is not a sufficient condition for ensuring 
such a sense of safety. Therefore, it is necessary for the state to take many other measures to 
ensure that all citizens can maintain their health.  
Analysis of the EU policy reveals that the basis for health policies that have an effect on 
health safety in the EU is to implement health promotion policies. The tasks of health 
promotion include education, showing the place of a human in the state structures, teaching 
how to maintain the ability to live at an essential level so that a person can face challenges, 
and teaching how to minimize the risk of diseases (Sytnik-Czetwertyński, Cianciara, 2016, 
pp. 223-237). 
 
Managing health safety is a desirable objective that can be achieved through education. The 
term health education is a social science derived from biological, environmental, 
psychological, physical and medical sciences to promote health and prevent disease, disability 
and premature deaths through voluntary behavioural change (Ikeogu, Uwakwe, Chidolue, 
2013, p. 94.) 
According to the World Health Organization (WHO), health education is defined as any 
combination of willingness-based experiences designed to help individuals and communities 
improve their health by increasing their knowledge or influencing their health knowledge. 
(Ikeogu, Uwakwe, Chidolue, 2013, p. 94.).  
 
EU health policy concerning the improvement of public health, preventing diseases and health 
threats, and combating major epidemics by promoting research focuses on:  
 disease prevention; 
 promotion of healthy lifestyles; 
 care for good mental health; 
 protecting the population from serious health hazards with an international impact; 
 improved access to healthcare; 
 popularization of information on health and supporting health education; 
 providing safety for patients; 
 supporting dynamic healthcare systems and new technologies; 
 establishing high quality and safety standards with regards to organs and other 

substances of human origin; 
 providing safe, effective and high-quality medical products (http://eur-

lex.europa.eu/legal-content/PL/TXT/?uri=CELEX%3A12016E168). 
 
Health safety is more and more often included in European safety and health programmes.  
In order to improve coordination of activities in this area, a Health Security Committee was 
set up in 2001 with the task of strengthening cooperation between Member States' authorities 
to improve preparedness and take concrete measures on health safety threats. 
The EU has been designing and implementing public health programmes in 2003 - 2008, 2008 
- 2013 and 2014 - 2020.  
 
Therefore, initiatives within these programmes affected all three aspects of health safety: 
prevention, preparedness and emergency response and they are based on the four basic 
principles: Europeans share the same values concerning health; health is the greatest asset; 
health issues must be taken into account in all areas of activity; the European Union must 
strongly defend its position in all international debates on health. 
(http://ec.europa.eu/eu2020/pdf/1_PL_ACT_part1_v1.pdf)  
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3. Methodology  
 
The research method adopted in this paper was the analysis of documents related to direct 
initiatives on health safety and health policy within the European Union. EU health policy 
was derived from regulations on occupational safety and health, and its further development 
resulted from the migration of people and exchange of goods in the internal markets, which 
required the coordination of problems concerning public health issues. The first documents on 
health protection can be found in the treaty regulations, which laid the foundations for the 
entire EU. 
 
For the purpose of this paper, the laws, acts, ordinances and guidelines concerning the 
creation of regulations aimed at the elimination of threats to health safety and improving 
health policy standards were analysed. However, the primary focus was on the documents of 
the State of Health in the EU programme. Companion reports, published together with the 
country health profiles of each EU member state and covering cross-cutting policy levers and 
comparison of shared political priorities of the EU countries were analysed.  
 
4. State of Health in the EU as an example of EU action on health safety: results and 
discussion  
 
The EU has a responsibility to ensure that people's health is protected in all policy areas and 
to work together with EU countries to improve the quality of public health. EU health 
programmes outline a strategy for ensuring good health status and level of health care.  
One example of EU measures taken in this area is the 'State of Health in the EU” strategy, 
developed as an initiative of the European Commission and is implemented in two-year 
cycles. The aim of the strategy is to provide evidence-based comparable data and knowledge 
on health and health care systems in EU countries to policy-makers, health professionals and 
interest groups. The cycles are developed in collaboration with the Organisation for Economic 
Cooperation and Development (OECD) and the European Observatory on Health Systems and 
Policies.  
 
The two-year cycle of the “State of Health in the EU” initiative consists of four main 
elements. The first one is a cycle: the Health at a Glance: Europe, prepared by the OECD, 
giving a horizontal starting point. The second element of the strategy is Country Health 
Profiles for individual countries adapted to the context and specificities of each EU country, 
and assess the strengths and challenges in their respective health systems. These health 
profiles give a snapshot of a population's state of health and key risk factors, along with a 
brief assessment of each health system's performance in terms of effectiveness, accessibility 
and resilience. They are prepared by the OECD and European Observatory on Health Systems 
and Policies in cooperation with the European Commission. They are intended to support 
member states’ efforts in term of science-based policy-making efforts. The main points 
addressed in the country health profiles are the state of health, risk factors, health expenditure 
and the health system performance, which includes effectiveness, accessibility and resilience. 
The third element of the strategy is a Companion Report published along with the Country 
Health Profiles, drawing cross-cutting conclusions, and linking common policy priorities 
across EU countries. The report also provides opportunities for the Member States to mutual 
learning.  
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At the close of this two-year cycle, the so-called fourth strategy element, health authorities in 
EU countries can request voluntary exchanges with the experts behind the State of Health in 
the EU initiative, to discuss findings and potential policy responses. The research is 
undertaken by health experts and is designed to provide information to support policy making, 
not to make recommendations.  
The strategy cycle 'State of health in the EU' is aligned with the policy objectives set out in 
the communication of the Commission on effective, accessible and resilient health systems in 
2014. 
 
The key conclusions to be drawn from the analysis of the 28 country health profiles are as 
follows: 

a.) Health promotion and disease prevention pave the way for a more efficient and effective 
healthcare system.  In addition to non-sustainable investments in prevention, social 
inequalities, which are indicated by differences in the number of cancer screening tests 
and in physical activity levels between those with higher and lower incomes and 
education, need to be addressed.  

b.) Well-functioning primary health care effectively guides patients through the health care 
system and avoids unnecessary expenses. 27% of patients are admitted to the ER 
because of insufficient primary health care. Only fourteen EU Member States require a 
general practitioner consultation in order to receive a referral to a specialist; nine other 
countries provide financial incentives for such consultation.  
According to Vytenis Andriukaitis, EU Commissioner for Health and Food Safety, 
"Only 3% of health budgets are spent on prevention compared to 80% on disease 
treatment, which is just insufficient. We need better access to primary health care so that 
emergency units are not the first point of contact. We also need to integrate health 
promotion and disease prevention into all policy sectors in order to improve the health 
of the population and reduce pressure on health systems. These are only some of the 
elements of the diagnosis made in the “State of Health in the EU” report published in 
2017 (https://ec.europa.eu/poland/news/171123_state_of_health_en ).  

c.) An integrated system ensures that the patient benefits from coordinated care. This helps 
avoid a situation that can now be observed in almost all EU countries, where healthcare 
is fragmented and the patient tries to find his way in a maze of healthcare facilities.  

d.) Proactive planning and forecasting concerning health employees ensures that systems 
are resilient to future change. The EU employs 18 million health employees and will 
have offered an additional 1.8 million job vacancies in this sector by 2025. Health 
authorities need to prepare their employees for the incoming changes concerning 
population ageing and the coexistence of many diseases, the need to ensure reliable 
principles of recruitment, new skills and technological innovation. 

e.)  Patients should be at the heart of a new generation of better policy and practice data. 
Digital transformation of health and healthcare contributes to capturing real results and 
experiences relevant to the patient, which can increase the efficiency of healthcare 
systems.  

 
By way of follow-up activities, national authorities may continue discussions with experts 
from the OECD and the European Observatory on Health Systems and Policies after reports 
have been received by the ministries of health of all EU countries. Voluntary exchanges have 
been possible since early 2018 to allow ministries to better understand the main challenges 
and to develop the respective policy responses. 
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5. Conclusion  
 
Citizens' health has become one of the key priorities of the Community. EU health policies 
are implemented in connection with policies on the national levels of individual member 
states, with their objective being to guarantee access to high-quality health care for all EU 
citizens. Community initiatives are complementary to national policies, whereas the European 
Union encourages cooperation between member states in the area of health promotion. 
European health policy involves the development of joint competencies with the member 
states and the supplementation of national policies. 
 
In recent years, EU safety activities have focused on three key aspects with a direct impact on 
health safety strategies: the consolidation of the institutional framework, the need to 
strengthen rapid response capacity and the need for better coordination of health promotion 
and disease prevention. The aim of these actions is to combat major causes of health problems 
caused by unhealthy lifestyles of individuals and economic and environmental factors. The 
achievement of these goals consists in close collaboration in other areas of EU policies, such 
as the environment, transportation, agriculture and economic growth, as well as consultations 
with all involved parties. The key initiative is to develop mechanisms of social consultations 
on health issues. 
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Summary:  
Purpose: The aim of this study is presenting the main causes and human values in connection 
with fruit and vegetable consumption. Comparing those, more facts will be shown beyond that 
we have been known; the price and the taste as more mentioned motives. We focus on to get a 
comprehensive cause effect relation why Hungarian consumers do not eat enough fruits and 
vegetables. 
Design/methodology/approach: This study based on secondary data, including several studies 
and previous research results in the case of this topic. Comparing results, we search the 
barriers and the real reasons of low intake. We examine the correlations from more views to 
get closer for solution. 
Findings: The Hungarian consumers truly like the Hungarian fruits and vegetables and they 
said that these are the one of the healthiest products. Fruits and vegetables are the one of the 
most preferred foods which 9 in 10 people like. Nonetheless, they do not consume enough. 
Although the health as value is the most important for Hungarians, but most of them have not 
changed for healthy life yet. Despite of a lot of studies deal with the positive effects of fruits 
and vegetables, and many promotion programs draw costumers’ attention to the value of the 
fruit and vegetable consumption, they cannot reach their aims. The most common causes why 
Hungarians do not consume enough fruits and vegetables are the price, the taste, the 
preferences, the ages and the lifestyle. 
Social implications: With future research it could be explored more and more reasons of low 
fruit and vegetable intake and the paradoxes become resolvable. The health awareness can be 
developed, and consequently, intake of fruit and vegetable can be increased. These are 
people’ interests, because the prevention is better than diseases; especially if it happens on 
natural way. 
 
Keywords: consumption, fruits and vegetables, values 
 
 
1. Introduction 
 
The low fruit and vegetable intake is a global problem, which has been for long years. 
International and national organizations promote and emphasize of importance of these 
products’ consumption on higher level, but the change for healthy life and diet is a slow 
process in life of consumers. Many studies have presented that enough fruit and vegetable 
consumption help people in protection of their health and life, but they do not change for 
better life. The most common reasons are the lifestyle, the ages, the tradition in eating habit, 
and income, but it seems that it does not happen any changes with solving these barriers. 
Therefore, it is worth to deal with this problem to recognize more and more reasons with aim 
to get closer to solving the problem. This study’s goals are presenting the Hungarian fruit and 
vegetable eating habit and the barriers and the reasons why people do not intake in enough 
quantity, and show the paradoxes in fruit and vegetable consumption. Although, this study 
deals with Hungarian issue, but it will be seen that many aspects of this topic can be true for 
other countries. Consequently, results of this study can be useful for others.  

DOI: 10.17626/dBEM.ICoM.P01.2019.p035 
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2. Literature review 
 
As in many European countries, the low level of fruit and vegetable consumption exists in 
Hungary. According the Freshfel (2017), the European daily fruit and vegetable consumption 
on average was 353,07 gram per capita and it was 349,52 gram in Hungary in 2014, but the 
data of the Hungarian Central Statistical Office was shown 312 gram with potatoes. In 
contrast, the WHO’s recommendation is 400 gram at least, but many European countries 
cannot reach this level as there is the same problem in the United States, it was 347 gram in 
the same year (WHO; KSH/a; USDA). 
 
In Hungary, the reasons of low level fruit and vegetable consumption are the cultural and 
eating habits, the sense of taste, the price, the price sensitiveness, moreover it depends on 
incomes, types of households, ages, and lifestyle (Lehota, 2001; Szakály et al., 2012; KSH/b). 
Belonging to different lifestyle segments also affects to the food choice (Lehota, Horváth, 
Rácz, 2014; Szakály et al., 2017; 2018). In a broad sense the food consumption depends on 
types of consumer, the individual values, the consumer’s thoughts about the given food, the 
consumption trends, belonging to the group, and the motivation of consumption (Papp et al., 
1997; Lehota, 2004). LOHAS and rational consumers are characterized by higher 
consciousness in connection with food choice and health. They are higher qualified people 
and have higher income, as consequence, the social status and qualification are also key 
factors in the case of food choice and healthy diet (Szakály et al., 2012; 2017).  
 
3. Methodology 
 
This study based on comparison of domestic researches’ results in connection with health, 
healthy diet and life and fruit and vegetable consumption. We examined previous studies, 
researches, and representative surveys which are consists of relevant results are connecting 
with our topic to recognize the context between the health as human value, and the fruit and 
vegetable consumption, and realization of those. We examine more aspects of correlation 
between health and fruit and vegetables consumption from viewpoint of participants of this 
process. Our aim to show how this complex and complicated process affect to consumption, 
what the barriers are and why people do not change for healthy diet and life, including the 
higher fruit and vegetable consumption.   
 
4. Results and discussion 
 
According to representative survey in 2006, Hungarian consumers think that fruits and 
vegetables are the healthiest products (Szakály, 2011). The GfK Hungary conducted research 
about Hungarian eating habits in 2014. The results were shown that only 14% of the 
Hungarians pay attention to the healthy and balanced nutrition intake. In contrast, 37% of 
participants answered they eat what they like regardless those are healthy or not, and 49% of 
participants said they eat normally. The other research of GfK Hungary (2013) was presented 
that the fruits and vegetables are among the list of ten best foods and nine in ten consumers 
like fruit and vegetables (Sánta, 2011; Szakály et al., 2017). As research of Szakály (2008) 
was shown that the taste of food is more important for Hungarian consumers than it is healthy 
or not, and only 14% of them choose healthy foods regardless the taste of chosen food. 
Conducted research by Rácz (2013) was shown only 8% of Hungarian population belongs to 
LOHAS (Lifestyle of Health and Sustainability) segment, who are committed to healthy life 
and sustainability.  
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However, the health is the most important value in Hungarians’ life, Hungarians do not do 
enough to preserve their health. The pleasure, as value, is at the end of list (Hofmeister-Tóth, 
2008 in Dörnyei et al., 2014). Meanwhile, Hungarians know that the one of the reasons of 
health risk is the unhealthy diet (GfK, 2009, In Lantos, 2010).  According to representative 
survey (Szakály et al., 2012) in connection with lifestyle and health behavior, the health and 
the natural foods are very important for Hungarians and they are willing to pay price premium 
for those healthy products even though their price sensitiveness is high. The rational 
consumers are only 9,2% of the Hungarian population, who are typified by conscious food 
purchase. Although, the health is key factor is Hungarians’ life (Törőcsik, 2016), more than 
50% of population is not committed to healthy life, including who did not change for healthy 
diet and who do not want to change for healthy diet (Szakály et al., 2012). 
 
The Hungarian fruits and vegetables are the most demand domestic products in Hungary 
(Médiaunió Alapítvány-Ipsos, 2018). Although many researches were shown that Hungarians 
are featured by price sensitiveness (Médiaunió Alapítvány-Ipsos, 2018; Szakály et al., 2012) 
they are willing to pay price premium for Hungarian products (amagyartermek.hu, 2019; 
Szakály et al., 2016). 
 
Examining the recommendations of the international organizes and adaptations of those by 
countries, it seems that the comparison of those is really difficult, because the national 
adaptations involve many different types of consumption of fruit and vegetable. For instance, 
United States, where the “5 A Day” program was launched at first, counts with potatoes as 
vegetable (CDC), but the FAO/WHO’s recommendation does not include potatoes. Iceland 
does not count with juice, but US counts. Many countries emphasize eating of raw fruit and 
vegetable consumption, but others do not reject the canned, frozen, and dried fruit and 
vegetable consumption. The FAO/WHO’s recommendation serves the purpose people live 
their life healthier (FAO). However, the question is; whether frozen, canned, dried fruits and 
vegetables include enough vitamins and mineral substances to protect our body?! 
 
Very important question is; how can (Hungarian) people live healthier and eat more fruit and 
vegetable, if prices of those are increasing continuously?! Excluding the summer month, the 
fruit and vegetables are more expensive (KSH/c,d,e).  
 
Summary of paradoxes in consumption of fruit and vegetable in Hungary is shown by 
Figure 1. 
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Figure 1: Summary of results the paradoxes in fruit and vegetable consumption 

Source: own edited figure 
 
Despite of many national and international recommendation, many positive opinion of 
customers, they do not intake enough fruit and vegetable. Unfortunately, the constantly 
growing prices of fruits and vegetables have negative effects for purchasing. However, there 
is an importance question; what is the real reason of low fruit and vegetable consumption? If 
the health, the fruits and vegetables are values in judgment of costumers, and they are willing 
to pay price premium for Hungarian products, why they do not eat enough healthy food, such 
as fruit and vegetable. As consequent, there is a main problem, which runs more deeply than 
that. 
 
5. Conclusion 
 
There are many paradoxes between people think and do in connection with fruit and vegetable 
consumption. Consumers think that fruits and vegetables are healthy food and the health is a 
very important value in their life, but they do not consume in enough quantity. A lot of 
recommendations, promotional programs do not reach their aims and the market process nor 
help to grow the intake of fruit and vegetable consumption because of those high prices. 
Although, lots of Hungarians are willing to pay price premium for Hungarian product, there is 
a limit of their willingness, and there are many people, who cannot pay price premium. 
Therefore, the price is an importance factor in buying decision. Summarizing the results, there 
are many rational and emotional reasons which interpret the behavior of customers, but those 
cannot solve the given problem. Therefore, it is worth to conduct more researches to get 
closer for solution or at least we get more information about barriers and opportunities to 
better understand customers’ decisions. 
 
 



252 
 

References 
 
1. Amagyartermek.hu: A Magyar Termék védjegyes áru többet ér a vevőknek. 

https://amagyartermek.hu/hirek/a-magyar-termek-vedjegyes-aru-tobbet-er-a-vevoknek/381 
(Accessed: 27 May 2019) 

2. CDC: Centers for Disease Control and Prevention: National Center for Chronic Disease Prevention 
and Health Promotion, Division of Nutrition, Physical Activity, and Obesity. Data, Trend and Maps 
[online]. https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html (Accessed: 26 April 
2019) 

3. Dörnyei, K. R., Gyulavári, T., Hofmeister-Tóth, Á., Jenes, B., Jentetics, K., Neumann-Bódi, E., 
Neulinger, Á., Simon, J. & Zsótér, B. (2014): Marketing az egészségtudatosságért – a marketing 
pozitív szerepe az egészség-tudatosságtól a termékválasztásig. In: Lehota J, Berács J, Rekettye G 
(szerk.): Tomcsányi Pál akadémikus 90 éves: Az életminőség anyagi és szellemi igényeinek 
kielégítése fogyasztási marketing szemlélettel: Felolvasó ülés és tanulmánykötet. Budapest: MTA 
Agrár-közgazdasági Bizottság Agrármarketing Albizottság, 65-91. old. 

4. FAO: Food-based dietary guidelines: http://www.fao.org/nutrition/education/food-dietary-
guidelines/regions/en/ (Accessed: 26 April 2019) 

5. Freshfel (2017): Fresh Fruit and Vegetbales Production, Trade, Supply and Consumption Monitor 
in the EU-28. https://freshfel.org/wp-content/uploads/2017/05/Freshfel-Consumption-Monitor-EU-
overview.pdf  (Accessed: 27 April 2019) 

6. GfK (2009): Egészségfelmérés. Budapest. In Lantos, Z.: Az egészséges és az egészségesnek 
gondolt táplálkozás trendjei. Élelmiszer, Táplálkozás és Marketing. VII. évf., 1/2010. 37-40.p. 

7. GfK (2013): Mérséklődött a zöldségek és gyümölcsök iránti kereslet. 
https://www.haztartaspanel.hu/HU/NewsReader.aspx?id=9 (Accessed: 05 June 2019) 

8. KSH/a: Az egy főre jutó éves élelmiszer-fogyasztás mennyisége jövedelmi tizedek (decilisek), 
régiók és a települések típusa szerint (2010–) 
http://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_zhc023a.html (Accessed: 20 April 2019) 

 
 



253 
 

MEASURING CUSTOMER SATISFACTION AND FACTORS OF EXPERIENCE  
IN THE CASE OF TOURISM EVENTS AND FESTIVALS 

 
Tamás IVÁNYI1, Szilvia BÍRÓ-SZIGETI2 

1, 2 Budapest University of Technology and Economics, Budapest, Hungary 
E-mail: ivanyi@mvt.bme.hu 

 
 

Summary:  
Purpose: For Generation Z (born after 1995) tourism during the summer usually means 
visiting festivals (especially music festivals) or seeking for extraordinary experiences. For 
them the classical touristic attractions are not satisfying and interesting anymore. The aim of 
the paper is to examine measurement methods for searching the key factors of customer 
satisfaction and experience in case of these festivals and touristic programs and to discuss 
results of a Hungarian survey made for measuring experience factors, loyalty and sharing 
experience. 
Methodology: The methodology is based on literature review and quantitative primary 
research. The paper collects models that are used to measure customer satisfaction and deals 
with the factors of experience economy. 
Findings: As a result of the quantitative research it is clear that for the Hungarian youngsters 
the local music festivals mean mainly entertainment, escapism and economic value despite 
other journal articles that used the same models to examine festivals. For sharing memories, 
the most important factors are the aesthetics of the festival and the feeling that the visitor 
belongs to a community at the festival. 
Research limitations: Although generation Z is one of the most important customer and 
visitor of the festival tourism, they are not the only ones. This research focuses on their needs 
and motives, so applying the results to festivals and touristic events for the older generations 
are limited. 
Practical implications: The measurement method can be extended to observe the connection 
between information seeking phase, decision phase during the buying process, the post-
travelling phase, when people share their experiences and the on-site phase when they 
experience the whole event. 
Social implications: Using the suggested method to measure satisfaction tourism destination 
managers and organisers of the events can provide a better experience to their customers and 
figure out their weaknesses. 
 
Keywords: customer satisfaction, experience economy, festival tourism, Generation Z, word 
of mouth marketing 
 
 
1. Introduction 
 
The relationship between festivals and tourism has a long history, but these events may have 
never been so popular within tourism as in recent years. Visiting a music festival has become 
a must-have summer program for Generation Y and Z. 
Festival tourism, although part of tourism, is different in many ways from classical 
understanding of tourism. Visitors are going to the festival with expectations that should meet 
experiences they get on-site. The experiences will be shared in the social media during and 
after the festival. All of these feedbacks also provide information for future consumers. 
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The aim of the study is to analyze and have a literature review of the consumer process related 
to the festivals. Using this secondary research, a primary research was conducted to measure 
the decision factors, the satisfaction and the components of the experiences with the 
quantitative questionnaire. 
 
2. Literature review 
 
Defining festivals 
Events as community programs have appeared at all stages of our history, which are 
enchasing the mood of the people, providing them experience, lets them escape from their 
everyday life (Harsányi, 2013, p. 300-301). One of the most important factors in tourism is 
the change of the environment that they are used to. Events and festivals provide a tourist 
experience also for locals, so they do not have to leave their home town to have a touristic 
feeling. If we want to define a touristic event, then the most important factors are pre-
organized, temporary availability, have so purpose, specific aim and place (Fazekas-Harsányi, 
2011). 
 
Today's travelers are not bound by the existing infrastructure, features and attractions of a 
city, but rather by the experience. Events and related experiences today have a decisive 
influence in tourism marketing. The purpose of this is to promote the sale of a destination as a 
complex feature (a combination of attractions, services, experiences and other elements), and 
their role is getting higher and higher in competition amoung the cities (Michalkó, 2014). 
Husz (2012) also emphasizes that tourist attractions become more attractive if we associate 
events and experiences with them. 
One of the solutions for attracting tourists is organizing events, which in many cases involves 
many and various local stakeholders. We can see that not only residents of other cities are 
worthy of communicating with, but these events are also a tourist program for the locals, so 
the "goal is always double, because when the local inhabitants have good feelings, a stranger 
tourist is also rather willing to enjoy it". 
Festival tourism is an increasingly popular feature of event tourism. It can be interpreted as a 
series of events (Kundi, 2011). 
 
Because of their complexity, festivals “combine different cultures and genres, from which the 
audience and the cultural-artistic life can both win” (Hunyadi et al., 2006, p. 25.). Thus, the 
visitor will receive a concentrated package of individual programs in a short period of time to 
help maximize utility. 
A festival - especially music festivals - for younger generations can also function as a primary 
attraction. In the case of older generations, and as well as for gastronomical, traditional and 
art festivals, visitors do not visit to the destination in particular because of the festival, thus 
the festival becomes a secondary attraction. This type of event encourages tourists to consume 
more and more, stay longer at the destination, "strengthen the attractiveness of tourist 
destinations." (Husz, 2012, p. 94.) According to Hunyadi (et al., 2006, p. 31) basically, if the 
festival was their travel destination, more is going to be spent on meals, tickets and other 
programs. 
 
Music festivals in Hungary 
There are several literature sources which have analyzed the habits of Hungarian youngsters 
about their music festival attendance, but most of these sources have passed their time (Rácz, 
2010); (Kovács, 2009a); (Kovács, 2009b); (Place-Schauermann, 2009) and (Deli-Gray, 2010). 
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These sources can be used to define the target population of a questionnaire about music 
festivals in Hungary. 
 
On the basis of these sources it can be summarized that 1/3 of the Hungarian audience of 
Sziget Festival was under 20 years old, 3 out of 10 visitors 20-24 years old, only less than 
20% of the visitors are aged 29 and over. In the case of foreigners, the proportion of people 
over 29 is even lower (15%), although visitors less then 20 years old are under 20% also 
(Kovács, 2009a). 
60% of Hungarian visitors come from the capital and another 13.4% from Pest County. 55.6% 
of the visitors are full-time students, every second visitor attends university or college 
(Kovács, 2009a). 
 
Regarding VOLT Festival, it can be said that every third guest comes from the Western 
Transdanubia region, especially from Győr-Moson-Sopron County, but the number of 
Budapest residents is also very high, more than 30%. At VOLT, there is also a high rate of 
people with tertiary or higher education. 
 
According to Sija-Schauermann’s (2009) survey of 15-25-year-olds: 56% had already 
attended a festival during the summer. 22% of young people attend festivals on a regular 
basis, which means that they go to an event every summer. 
Kovács (2009b) also points out that 13% of Hungarian rural residents spend at least one day 
in Budapest before the Sziget Festival and 17% afterwards. 38% of them because they want to 
entertain themselves, 26% of them go for sightseeing tours and the spa and museum visits 
appear at almost 10% of the visitors. 
 
Measuring customer satisfaction and experience factors in case of festivals 
In Pine and Gilmore's (1999) study, experience is placed at the heart of marketing rather than 
services and products. In tourism marketing, as it has already been pointed out, the creation 
and management of experiences are particularly important (Lőrincz - Sulyok, 2017). The 4E 
model of experience defined by Pine and Gilmore includes aesthetics, education, 
entertainment and escapism. 
Rivera et al. (2015) attempted to interpret the 4E model for festivals. Based on their research, 
they found that it was worthwhile to include an economic element (economic value) in the 
model. In their 5E model, interpreted for festivals, the overall satisfaction comes from these 
five factors. 
Semrad and Rivera (2018), in a quantitative research, examined the components of a small 
island destination’s music festival based on the 5E model. According to their findings, in the 
case of this festival, the desire to learn (education factor), entertain and escapism are the 
strongest influencing factors of overall satisfaction, and economical value is the least 
determinant. Their research was based on Generation Y.  
Rivera and Semrad (2018) also point out that general satisfaction has a strong impact on how 
memorable is the event and how much the visitor will remember the festival. Their research 
also shows that a moderately strong relationship can be found between the appearance of 
electronic Word-Of-Mouth and the memorable experience. Rivera et al. (2015) investigates 
post-travel consumer behavior instead of eWOM. In this case, they were able to show a strong 
relationship between the memorable experience and the subsequent behavior. 
The problem presented here is closely related to the Zero moment of truth model by Lecinski 
(2011), which interprets the consumer purchasing decision process as a feedback loop. An 
important momentum after experiencing the product is the sharing of consumer experiences, 
which helps making the feedback and prepare the decision process for later consumers. 



256 
 

However, this feedback part of the process is much less frequent according to the model than 
getting the experience of the product. Thus, it is necessary to encourage consumers to share 
experiences from the tour operators. 
According to Süli and Martyin's (2017) questionnaire research, young people have used 
Instagram, Facebook and Snapchat at the festival in Szeged (SZIN) and a border-bound 
Serbian (Green Future) festival. According to their results, festival attendees will not only 
share their experiences, but will also seek out the experiences of others through not just 
Facebook and Instagram but also through YouTube and Google search. Video searches, 
especially the so-called aftermovies, appear most often in searches. 
 
3. Methodology 
 
Based on the results of previous researches by the author a questionnaire survey had been 
conducted to collect information about the factors of experience for Generation Z regarding 
tourism generally, festival tourism and five specific festivals in Hungary (VOLT, Balaton 
Sound, EFOTT, Sziget and Strand). This questionnaire was part of an exploratory research for 
Hungarian festivals. The target population was the members of Generation Z (only over 18 
years and under 25 years) who live in Hungary and attended at least one music festival in 
2018. Snowball sampling method and an online questionnaire software (Limesurvey 2.64.7) 
was used to collect the answers. This online software provides a wide variety of question 
types and also has an advanced system of creating conditions. Based on the festival 
attendance questions the users had to answer semantic scale questions about the experience, 
loyalty, long lasting memories and sharing their experiences for the specific music festivals. 
Sampling was based on a homogeneous group between 2018-09-10 and 2018-10-31, where 
members of Generation Z – mainly university students from Budapest and major Hungarian 
cities - were asked. During this period of time 844 valuable answer were received and 
analysed (valuable answer means that the consumer attended at least one music festival in 
2018). 
The statistical evaluation was made with IBM SPSS v26 based on Sajtos and Mitev (2007). 
 
4. Results and discussion 
 
We only used the answers of the users belonging to Generation Z and attending at least one 
festival in 2018. Figure 1 shows the basic demography of the sample.  
 

 
Figure 1: The demography of the sample 

Source: result of the primary research 
 
For understanding the differences between regular tourism (like city breaks) and festival 
tourism two semantic scale questions were made for each factor of experience (based on 
Rivera and Semrad, 2018). Table 1 shows the result of the average values for the whole 
sample. For regular tourism the economical benefit, entertainment and aesthetics were the 
most important factors Education and Aesthetics. This result confirms the opinions shown in 
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the literature review, that the classic attractiveness is no longer sufficient for the younger 
ones. Besides the classical attractiveness that is most often linked with aesthetic or 
educational experience, we should provide entertainment as an additional experience. Except 
for the education factor of experience in case of music festivals the components are equally 
important. In this case the economic advantage is less significant, presumably because the 
decision becomes less uncertain given the price and program range of the festival. 
 
Table 1: Average values for each factors of experience 

 Sample size Education Entertainment Escapism Esthetics Economical value 

Regular tourism 844 5,19 5,65 5,12 5,77 5,96 

Visiting a music 
festival 

844 3,12 5,34 5,03 5,06 5,01 

Source: results of the primary research. 
 
Figure 2 shows the differences among the Hungarian music festivals concerning the factors of 
experience. It is clear that entertainment had the highest value of satisfaction for all of them, 
but also economical value had an important role for Volt, EFOTT and Strand Festival, these 
are less cheaper ones than the other two (Sziget and Balaton Sound). Escapism has also an 
important role according to the diagram in case of these festivals. Aesthetics varies a lot. It is 
clear that the festivals that have several other programs, not just the music concerts, have 
better average value for the aesthetics factor of experience. 
 

 
Figure 2: Average values of experience factors for different music festivals 

Source: result of the primary research 
 
Based on the descriptive statistics the overall experience has slightly any difference among 
the Hungarian music festivals, although it is clearly visible that the experience factors have 
huge difference at almost all of the festivals (see Table 2 and Figure 2). Based on this fact 
correlation analysis was performed to examine the connection between the overall experience 
and each experience factor. The average values for the long-lasting memory are also close to 
each other. Two other factors were observed in the questionnaire. One part was the effects of 
the long-lasting memory: this can cause loyalty and willing to share their experience (online, 
in social media). The other factor was focusing on the community – consisting of two parts: 
feeling part of the (brand)community, being together with friends and others at the party. 
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Table 2: Average values for experience, memories, loyalty and being part of  
the community in case of the five main festivals  

 VOLT SOUND EFOTT SZIGET STRAND

Overall experience 5,59 5,54 5,44 5,44 5,47 
Long lasting memory 5,69 5,56 5,35 5,59 5,37 
Willing to share 3 3,41 3,03 3,38 2,97 
Loyalty 5,1 5,44 5,09 5,3 5,03 
Part of the community 4,4 4,61 4,5 4,59 4,27 
Party together 5,1 5,23 5,03 5,26 5,16 
Source: results of the primary research. 
 
For the correlation analysis a wireframe model was designed that can be seen on Figure 3. 
The analysis was performed for the five factors of the overall experience and the arrows 
depicted on the figure. For p < 0.01 the values for r in correlation varies a lot for each festival. 
At Sziget festival Entertainment has the highest r value (0.755) meaning a stronger positive 
relationship, for the escapism (0.565), aesthetics (0.656) and economical value (0.613) a 
moderate uphill correlation was noticeable. Education had the least r value for this festival but 
still it had a moderate uphill relationship (0.482). 
 

 
Figure 3: Model for the correlation analysis 

Source: designed by the authors. 
 
Sziget Festival is in the capital city and this also means that for the tourists in the sample this 
festival did not mean a real travelling experience. Because of this escapism did not have a 
really strong correlation with the overall experience?  
 
Compared to Sziget Festival for Balaton Sound education (0.335) and aesthetics 0.5) had less 
correlation with the overall experience. Escapism with the 0.682 r value had a much higher 
influence on the experience of the visitors. Also entertainment (0.805) and economical value 
(0.672) had a little bit higher impact on overall experience. These values can be interpreted 
because of the location of the festival. It is during the summer located next to the biggest lake 
of Hungary, and this festival has a private beach too. These facts mean that the economical 
value and entertainment is much more important and can interpret the overall experience of a 
visitor. 
 

Overall experience

Education Entertainment Escapism Esthetics Economical

Loyalty

Sharing memories

Memorable event



259 
 

For Volt Festival, which is located in Sopron, slightly cheaper than Sziget and Balaton Sound 
and mainly try to aim the Hungarian youngsters, escapism had almost the same correlation 
with overall experience as Balaton Sound (0.663), and aesthetics and education both had less r 
value than for Sziget. 
 
Strand and EFOTT festivals are cheaper ones and have fewer extra programs. These are 
economically efficient ways to have great parties for youngsters and also for travelling 
somewhere within the country. In case of Strand festival economical value had the highest 
values among the five factors (0.748), this value was even higher than the entertainment part 
(0.735). For EFOTT escapism (0.622) and entertainment had the highest impact on overall 
experience. 
 
Based on these statistics it is clear that the five factors have different importance for each 
festival. Rivera and Semrad (2018) research about a small island destination music festival in 
the Caribbean’s. Their sample is based on mainly generation Y. Their findings suggest the 
importance of education factor for that festival and they also emphasis that economical value 
has much less impact on the overall experience. Here for the Hungarian music festivals we 
see huge differences for generation Z.  
 
Correlation analysis was also conducted for overall experience and likelihood to remember 
things and having a long-lasting memory of the event. For these festivals r value (p<0.01) was 
between 0.640 and 0.690, so it has a moderate positive influence on having a long-lasting 
memory. For the connection between loyalty and memorable experience we calculated r 
values between 0.610 and 0.690 for the main festivals.  
 
In their study Rivera and Semrad (2018) suggest a 0.62 r value for the connection between 
memorable experience and electronic word-of-mouth. For sharing their memories, we found a 
weaker connection with r values varying from 0.18 to 0.34. We also found that the feeling 
that the visitors are part of a community have a much higher impact on sharing their 
experience online (0.326 to 0.480) and aesthetics can also influence the visitors to share their 
memories (0.360 to 0.460).  
 
5. Conclusion 
 
As we could see in the results part, the factors of the experience varies among music festivals 
and this exploratory research suggests that the effects of these factors should be significantly 
different for other types of festivals too. This means that the organisers should pay more 
attention on the components of the experience and stimulate those parts that has a higher 
effect on the overall experience for that type of festival. Also knowing this information about 
their festivals, the marketers have better insight for developing their services and 
communication too.  
 
Based on the results further research is suggested to study the difference among the 
generations and the types of the festivals. This analysis can provide more data to the tourism 
destination managers to optimize their programs. 
 
We also suggest further examination of the motives of sharing memories online. The results 
of the exploratory research suggest that there are other factors than the five parts of the 
experience that can have impact on the will to share someone’s experience online as word-of-
mouth. 
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Summary:  
Purpose: The research brings importance in recent concept of leadership phenomenon. Civil 
society entered a new social development cycle at the end of the 20th centure, and now it 
requires new leadership models. At the beginning of the 21st century, new models emerged, 
focused on the size of groups and the stability of the environment (Richard Daft, 2007, p. 
343), complexity of environment (Obolensky, 2010, p. 119), adaptability (Senzh, 1990, p. 
339). Nevertheless, none of the traditional or new approaches to the leadership can meet the 
requirements of the digital age. 
Design/methodology/approach: We attempted to structure the scientific concept of 
leadership, to allow the work with this concept as a criterion in classifying various theories of 
leadership and building a unified system of knowledge. The “Field theory” of Kurt Levin 
(Levin, 1951, pp. 15-54) was applied to analyze leadership and design the elementary 
constructs. We consider four criteria: the complexity of the environment, the type of social 
object of influence, the type of social subject of influence, and the function performed by the 
leader. Further, we identified four typical phases of the company's development, what allowed 
consider these stages to be situational units. Description of leadership style in details for each 
situational unit within the frames of our scientific concept was designed. The questionnaires 
were developed to identify value orientation of society due to the leadership styles description 
and to determine the personal leadership style. Correlation analysis (Pirson’s method) and 
claster analysis (Ward’s method) were used to process data collected. 
Findings: Questionnaire of social value orientation was validated within survey of value 
preferences of the Russian elite in 2018. This survey covered 117 respondents (top corporate 
managers, entrepreneurs and business owners). Psychological portrait of Russian leaders was 
designed using survey results. 
Research limitations: Questionnaire of social value orientation didn’t include survey of 
personal values. We modified the questionnaire and started new research cycle in 2019. 
Further, we are going to make deep interview with participants of empirical research to 
discover environmental characteristics of their organisations and their personal leadership 
style. 
Practical implications: Model in design build a ground to classify and evaluate all the 
emerging models and descriptions of leadership styles with a greater degree of scientific 
certainty, and create new landmarks for modern leaders. 
 
Keywords: digital economy, leadership, Russian elite  
 
 
1. Introduction  
 
Civil society entered a new social development cycle at the end of the 20th centure, and now 
it requires new leadership models. The new structure, the “knowledge economy,” is based on 
the creation of added value by intellectual work and implies a high level of complexity of the 
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tasks to be solved and a further increase in the intensity of information and communication 
flows. There are four main trends: 
 The first process affecting modern society is the explosive population growth (Kurzwell, 

2001). The size of homo sapience population by 1900 reached 1656 million, and in 2017 it 
is already 7.55 billion.  

 The second process is a strong influence on the modern world of fourth industrial 
revolution. The main areas that will undergo significant transformation in the coming years: 
IT, transport, energy, consumer goods production, construction, medicine, agriculture and 
food production, retail, advertising and personnel management.   

 The third process is an increase in the density of information flow. We observe a steady 
increase in the speed and volume of publication of new information. Not only information 
density grows, but also data flow density and knowledge.   

 The fourth process is an increase in communicative density. Communication channels have 
become the technological basis for increasing communications and the rapid formation of a 
new type of socio-cultural organism-communities.  The boundaries of the company are 
now blurred and go far beyond the corporate structure. 

 
Obviously, such a significant change in the external environment requires a revision of 
traditional concepts of leadership. It is known that none of the traditional or new approaches 
to the leadership can meet the requirements of the digital age.  The psychological science 
crises are rooted in methodological and statistical shortcomings. We tried to apply systematic 
approach to the most popular social psychology phenomenon to show how it is possible to 
solve these methodology crises. We attempted to structure the scientific concept of leadership, 
to allow the work with this concept as a criterion in classifying various theories of leadership 
and building a unified system of knowledge. The “Field theory” of Kurt Levin (Levin, 1951, 
pp. 15-54) was applied to analyze leadership and design the elementary constructs. We also 
developed the classifying situation- role model for this phenomenon based on the scientific 
concept.  Finally we applied the empirical research and statistical methods to the data 
collected in order to verify our hypothesis. 
 
2. Research background 
 
We consider leadership as a form of social impact, which has as its goal a change in the 
cognitive-emotional state of the social system that is the object of this impact in order to 
achieve management goals. 
Daft defined leadership as the interaction between a leader and members of groups who 
influence each other and jointly strive for real change and the achievement of results 
determined by a common goal (Daft, 2007, p. 343). 
 
Traditionally, during the last half of the 20th century, three approaches to defining the 
phenomenon of leadership were developed: behavioral, situational, and role-based. In the 
middle of the 20th century, various behavioral theories of management styles emerged 
(MacGregor, 1960, pp. 204-208; Kurt Levin, 1951, pp. 15-54; Blake @ Mouton, 1986, pp. 
507-508).  The behavioral model primarily affects the interpersonal interaction between the 
leader and the team members and considered delegation of authority, the source of power and 
the leader’s focus on solving the problem or on human relations within the team.  In the last 
half of the 20th century, theories based on the so-called “situational approach” (Mishchel, 
2009, pp. 282-290; Fidler, 1967, pp. 110-144) began to develop actively. A distinctive feature 
of the situational approach is taking into account two factors in addition to the factor of 
management style peculiar to the leader: complexity of the organizational environment and 
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the object of influence (the person or the team). Proponents of a situational approach in social 
psychology (Fidler, 1967, pp.110-144; Mischell, 2009, pp. 282-290; Vrum, Yetton and Iago, 
2008, pp. 28-33) developed a behavioral approach, having considered several typical 
situations of interaction between a leader and a subordinate, depending on the level of 
competence,  motivation and quality goals. The role model appeared at the end of the 20th 
century (Belbin, 2009, pp. 29-61; Mintzberg, 2001, pp. 482-540; Adizes, 2008, pp. 37-64).  
Kets de Vries was one who proposed to consider the phenomenon of leadership both as a state 
and as process (Vris, 2007, pp. 204-206). The state is a set of characteristics (behaviors, 
personal qualities) that make leaders effective in achieving goals. It is this approach that 
underlies the behavioral model. The process is an attempt of a leader, using basic mechanisms 
of power, to influence members groups to direct their efforts towards achieving the goal. Such 
model underlies the situational approach. A distinctive feature of the role model, as opposed 
to behavioral and situational, is the application of a functional approach that unites the 
phenomenon of leadership, considered both as a state and as a function. Considering that in 
the transition from the post-industrial to the digital community, the organizational 
environment, the object of influence and possible forms of functional influence underwent the 
greatest transformation, to describe the phenomenon of leadership in the digital age, the 
situational-role approach seems to be the most relevant.   
 
At the beginning of the 21st century, new trends in leadership research emerged.  Richard 
Daft (Daft, 2007, pp.18-68) used two key criteria for the classification of leadership types  
the size of groups (he distinguished micro (small groups) and macro (collectives, masses) 
level) and the stability of the environment (he allocated stable and variable environments). 
The concept of Complex Adaptive Leadership, taking into account the factor of complexity of 
the environment and based on the situational concept, first appeared in the beginning of XXI 
(Hanah and Avolio, 2008, pp. 79-124; Ford, 2009, pp. 101-114; Chadwick, 2010, pp. 154-
170; Obolensky, 2010, pp. 112-274).  The environmental complexity factor was also taken 
into account by Frederick Lalu (Lalu, Upper, 2017, pp. 43-135).  The concept of a developing 
organization (Senzh, 1990, pp. 27-56) identifies adaptability as one of the key characteristics 
of leadership. That brings us to the understanding of necessity to describe in details such 
elementary constructs as object of influence and environment building the socio-psychology 
model of leadership.  
 
3. Methodology 
 
Considering the model of leadership in a digital society, we are obliged, in addition to the 
categories of object of influence and personality of the leader (having undergone certain 
changes in the digital era), to consider in detail the factor of the environment in which both 
personal and social are located (and for these purposes we apply field theory), as well as the 
dynamic nature of the systems that are the objects of social impact and management, which 
leaves an imprint on the process of choosing the functional style that  corresponds to the 
current state of the personal and social (and for this we appeal to the situational-role 
approach).  
 
The method of analyzing primary relations and design elementary constructs due to the field 
theory of Kurt Levin (Levin, 1951, pp. 15-54) was chosen. Leadership is a function of the 
subject of impact, object of impact, field, and personality of the leader: L = F (S, O, E, P) 
(where S-subject, O- object of impact, E- surrounding socio-psychological environment 
(field), P- personality of the leader (individual or collective). 
 



264 
 

The main constructive elements are the next (Figure 1):  
 Leader: individual/group, promoted by the group or by himself, to structure socio-

psychological field due to the aim of social act.  
 Manager: administrative/technological impact, measured aim, measured process, 

economical/political/technological/market/socioculture environment.  
 Changes of object are the result of leader and manager activity.  

 

 
Figure 1: Constructive elements of Kurt Levin's field theory 

Source: own summary based on Levin (1951) 
 
The subject of the impact is a collective (for example, a small group, a clan, a community) or 
an individual (for example, a coach in professional sports). The mechanism for the formation 
of a leader in a team is a form of social influence chosen by the group in order to implement 
an evolutionary strategy for maintaining the existing situation. This is a form of social impact, 
also chosen by the group, in order to implement an evolutionary adaptation strategy. 
 
A leader is a person or group of people put forward by a group or self-nominated, having 
influence and implementing a managerial influence on a social object of influence, structuring 
its social and psychological field inherent in this social object in relation to the goal through 
interpersonal and transpersonal interaction. 
 
A manager is a person performing a managerial function. The management function, in this 
meaningful context, is a type of activity with respect to the object of management, which has 
a certain valency for the subject of influence. This activity is associated with the 
organizational and technological impact on the object of management in order to achieve the 
desired state, described with the help of a set of measured quantitative and qualitative 
characteristics.  
 
The object of management is a socio-information-technological system, in which the social 
component acquires an object, impersonal character and becomes a resource element of 
organizational management. An example of such a system is a company described by 
categories of disposable resources (including financial and personnel), technologies used, 
internal business processes, market, business models, monetization models, and promotion 
and sales channels. 
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Environment - macro and micro environment of the control object, including economic, 
political, technological, market and socio-cultural environment. 
Social object of impact consists of individuals with their needs, interests, value orientations, 
attitudes, roles in the system of relationships; social groups (small, large, groups, 
communities) with their interrelated elements, social norms, a system of internal and external 
communications, hierarchical relations. The act of changing the system coincides with the 
concept of a situational unit (psychological event) according to Kurt Levin (Levin, 1951, p. 
34). 
 
In the logic of field theory, field is a psychological environment, determined by the facts that 
exist for individuals and groups that take on the role of subject, object, or leader in the process 
of leadership.  As Kurt Lewin emphasized, everything that has a visible effect, including 
needs, goals, cognitive structures, exists for an individual or a group.  This also includes 
“borderline” factors - physical, political, economic, legal, influencing the behavior of an 
individual or a group. Moreover, we are expanding the concept of the field proposed by Kurt 
Lewin: it is not so much the individual perception of the psychological environment as the set 
of perceptions of the psychological environment by all individuals that form the subject and 
object of influence, as well as the set of psychological and social forms of interaction with  
the integration of individual psychological media by the field at the transpersonal level, as 
well as with the individual fields at the interpersonal level.The goal of social influence, using 
the language of field theory, is a certain force field of a special structure (Levin, 1951, pp. 15-
54), in which all applied forces are directed to one point. 
 
After reviewing and analyzing in detail each of these elementary constructs, we identified 
several typical phases of the company's development, which we consider as a situational 
units. Further, we formulated a description of leadership style for each situational unit within 
the frames of scientific model consisting of elementary constructs and situational-role 
approach. We distinguish 4 situations and, accordingly, 4 basic leadership styles. We 
formulated a description of leadership style for each situational unit within the frames of 
scientific concept. 
 
Leadership 1.0 - “Stabilizing”. Crises situation. Algorithmized tasks, processes are structured.  
The external environment can be extremely unfavorable, but stable and predictable. Leader is 
often charismatic, has a directive management style. The object of social impact - individuals 
and microgroups, teams do not yet arise. An organization has a hierarchy, top-down 
communication. Decisions are made quickly, delegation of authority is minimal or absent. 
There is a high level of control. Information closeness, many communication barriers, rumors 
circulate in the company. 
 
Leadership 2.0 - Functional. The period of intensive work in a stable situation. The goal is 
obvious, an action plan and targets are defined. Compared to the previous case, the volume of 
work and the complexity of tasks are increasing, the requirements for speed of response to 
external challenges of a changing environment, which have a low level of uncertainty, are 
increasing. The leader is charismatic, has a democrati management style, distributes powers 
and responsibilities, encourages personal initiative and competition among employees. The 
object of social impact is team (including functional, project, distributed, cross-cultural) and 
its social environment, but there are still no communities. Vertical hierarchical structure with 
elements of the matrix structure at individual sites, top-down and horizontal communication, 
collegial decision-making, delegation of authority. Highly competitive environment, 
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encouraged rivalry and healthy aggressiveness. Informational closeness, conformism, often a 
monocentric model of communication.   
 
Leadership 3.0 - Reforming. The need to scale up, enter new traditional markets, launch new 
products. Company strives for stability but must quickly adapt to changes in the external 
environment (that have a high level of uncertainty) in order to survive.  Internal processes are 
structured, average level of tasks complexity. The leader is a flexible, good communicator, 
with a liberal management style.  He empowers, encourages independence and authentic 
leadership, develops people. Leader has a visionary, determines the company's strategy. At 
this level, susceptibility to categories of value and mission of the company arises. The object 
of social impact is internal community that have a dynamic, but not chaotic, structure, as well 
as their social environment. Matrix structure, with elements of a distributed structure in 
individual areas, collegial decision-making, communication flows “top down” and “bottom 
up”, as well as “horizontal” and “diagonal”. High level of delegation. A high level of trust in 
the team, a high level of involvement, everyone knows what he is responsible for, and takes 
responsibility for quality and results.   
 
Leadership 4.0 - Innovative. Entering non-traditional, unpredictable markets (for example, 
markets for intellectual services or high-tech products);  the launch of the development and 
production of fundamentally new knowledge products;  creation of a new direction / division / 
business. In comparison with the previous level, a very high level of complexity of the tasks is 
observed. High level of complexity and uncertainty of the external environment, a large 
amount of processed information, high communicative density. A leader with liberal 
management style, open, supporting a culture of trust and cooperation, creating the 
background for collective (network) leadership, coordinates the activities of many leaders. 
The object of social impact is dynamic unstable communities linking the internal and external 
environment of the organization and include both company employees and external members 
(including partners, customers, experts, followers and occasional stakeholders).  The body of 
the company, formed by the totality of such dynamic communities, becomes much wider than 
the internal community of the company's team. Distributed organizational environment. All 
team members are involved in the work, each can take on the role of a “situational leader”, 
individual or collective, if its capabilities best suit the task of the team in a particular situation. 
Information openness, focuses on solving problems, goals are constantly changing. The effect 
is assessed instead of result, the vision is preserved, team members mutually reinforce each 
other, and their interaction is based on cooperation. The control action is carried out taking 
into account the situation and capabilities of team members.  
 
4. Results and discussion 
 
We formulated hypophesis about value orientations and qualities of leaders belonging to the 
each of four styles. Questionnaire of social value orientation was validated within survey of 
value preferences of the Russian elite in 2018. This survey covered 117 respondents (top 
corporate managers, entrepreneurs and business owners). The questionnaire was compiled on 
the basis of the dichotomous of value orientations identified on the focus group (consisting of 
eight people) that determine the model of leader behavior. Respondents were asked to assess 
the degree of significance of certain personality characteristics for a modern leader, which 
made it possible to determine value priorities. Correlation analysis (Pirson’s method) and 
claster analysis (Ward’s method) were used to process data collected 
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Psychological portrait of Russian leaders was designed using survey results. The results of the 
study showed that almost all the respondents with rare exceptions rated lowly such qualities 
as softness, emotionality, peacefulness, altruism and collectivism. The above fact indirectly 
indicates a high level of coldness, restraint, selfishness, aggressiveness and individualism 
characteristic of the Russian business elite. Restrained assessment of significance for the 
leader of cooperation, plasticity and empathy testifies to the stability of behavioral models 
associated with disunity, rigidity and indifference. However, a high level of correlation 
between innovation, creativity and peace-loving and a high frequency of maximum 
assessments of the significance of trust indicate a positive signal associated with the 
realization of the impossibility of unlocking the creative potential of an individual 
characteristic of an innovative culture under conditions of mutual distrust and hidden 
aggression. It should be noted that entrepreneurs generally rated the significance of trust, 
empathy, peacefulness and cooperation higher, while hired managers and owners mostly rated 
these parameters not very high, attributing them to the same group of indicators as altruism, 
gentleness, emotionality  and plasticity. A gender feature should also be noted: women, on 
average, more often than men, appreciate the importance of cooperation and collectivism, as 
well as development and adaptability. At the same time, in all selected groups there is a high 
level of assessment of the degree of significance of development and awareness, correlated 
with nonlinear thinking. A positive result is a consistently high assessment of the significance 
of such qualities as complexity, perseverance, consistency and adaptability. 
 
Thus, on the whole, it seems that the culture of the elite business community (corporate 
executives, business owners and entrepreneurs) in Russia is pro-Western, value-minded by the 
collectivist of Eastern culture, individualistic, selfish and focused on the individual result 
rather than the result of the community. This culture is also predominantly characterized by 
the depreciation of “soft skills” against the background of traditional aggressiveness and 
distance, as well as an insufficiently high level of orientation towards innovation and 
creativity, with the exception of the group of respondents, who constitute about 20% of the 
total number of respondents, demonstrating a relatively high level of assessment of these 
qualities  and potentially representing the intellectual and cultural elite of the future Russian 
innovative economy. 
 
Claster analysis verified our  hyphosesis about value orientations of different leadership 
styles. We found that two groups (48 people) correlated with description of functional 
leadership style, one group (30 people) correlated with stabilizing  style, one group (14 
people) with reforming and one group (5 people only) with innovative. 20 people were not 
united to the clusters.  
 
5. Conclusion 
 
The developed decomposition of the leadership model into its elementary constructs will help 
to further classify all the emerging models and descriptions of leadership types with a greater 
degree of scientific certainty. The introduction of a situational role-based classification of 
leadership types allows creating a new system of benchmarks for modern leaders. Verification 
of leadership styles with the help of conducted and planned field studies increases the 
reliability of the results obtained.  
 
Process of transition from postindustrial to the digital society requires leaders of “innovative 
style” but empirical research showed the lack of “innovative leaders” among respondents. 
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There is a possible need for assessment to find the leaders of this style and to train them in 
order to provide business with qualified staff. 
 
Questionnaire of social value orientation didn’t include survey of personal values. We 
modified the questionnaire and started new research cycle for non-commercial sector in 2019. 
Further, we are going to make deep interview with participants of empirical research to 
discover environmental characteristics of their organisations and verify their personal 
leadership style. As a result of this work, we’ll suggest the validated test tool for assesment.  
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Summary:  
Purpose: In my research I focus on the financial analysis of the newly established companies, 
because financial audit is an important part of the early warning systems. As more and more 
businesses go bankrupt from year to year, it is essential to develop an early warning systems 
to identify the various signs and causes of the crisis.  
Design/methodology/approach: In my research I focuse on companies which are based in 
Győr, established in 2012 and working in the automotive and motorcycle trade and repair 
sector. Methodology: database analysis with Excel software. The examination is focused on 
profitability, finance and business efficiency. My goal is to filtering out the critical factors 
that serve as a signal and warn the company to potential problems. Profitable operation is the 
basis of the enterprise successful operation. Financial stability is essential for the stable 
operation of the company. Effective business is the basis of profitability and financial 
stability. The bankruptcy prediction systems are very helpful, but balance sheet and income 
statement analysis can help to find critical points and act like a predictive system for 
companies. 
Findings: The results show well the initial problems of the newly established companies and 
many signals can be seen. Such signals the proportion of sales and operating costs, the degree 
of debt, the low level of liquidity, or the length of financing time. The results also show that 
the first two years of foundation are the most risky in the life of companies. If the company's 
management pay attention to these signs, they can take steps to improve their value and create 
a stable, profitable business and avoid bankruptcy. The results of my research can also help 
the dicision makers of the newly established companies and can provide informations for 
further researches. 
Research limitations: The limitations of the study were the low number of the tested 
companyes, but in the future I would like to expand it for more extensive results. 

 
Keywords: causes of crisis, early warning system, financial analysis, newly established 
companies, signs of crisis 

 
 

1. Introduction 
 
There are lots of uncertainty in business. In financially stable periods, companies may have to 
cope with difficulties (Takahashi et al. 2018, p. 21). The crisis has an impact on funding 
policy through precautionary motives, increased information demand and cost increases 
(Katits et al. 2017b, p. 165). If an enterprise is unable to detect these signals, it will also 
threaten its financial stability and its profitable operation. In a fierce competition, none of the 
company can afford to risk its market position. In order to avoid such threats, it is worthwhile 
to use early warning systems that enable companies to implement countermeasures in the 
right time. 
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2. Literature review / Research Background 
 
Before describing the topic, I consider it important to have a conceptual overview. According 
to Katits (Katits, 2017, p. 14) "the early warning system recognizes both existing and future 
risks, which based on a complex, logically based index system.". Katits and her research 
partners (Katits et al. 2017a, p. 97) believe that the early warning systems tasks are the early 
detection of potential crisis signals. Figure 1 shows the development of the early warning 
system concept. 
 

 

Figure 1: The development of the early warning system concept 
Source: Katits (2017), based on Kirschkamp (2011, pp. 7-15.) 

 
It can be clearly seen (Fig. 1) that the concept has evolved continuously. Initially, the aim was 
to identify dangers and risks, thus identifying risk factors. After that, the possibilities were 
extended over time. Here we have to think about options that can be used to avoid or deal 
with risks for a company. In the widest interpretation, the introduction of measures are also 
appears. In this stage the focus on the concrete measures. From the initial recognition phase, 
we have come to realize that it is not enough to recognize the particular problems and risk 
factors, but companies should try to solve them as quickly as possible. The question arises 
why early warning systems are so important? I’m going to answer this. The number of 
operating enterprises are decreased from 2010 to 2016. It is very important, that between 2010 
and 2012, more businesses have ceased than created (Table 1). I would like to draw attention 
to the importance of early warning systems with the last line of the table, with the number of 
ceased businesses. As we can see, many businesses ceased every year. The cause of these 
ceases could be that the managers and financial decision makers identified too late or not at 
all the problems and risk factors in the company. If businesses were to notice problem areas in 
time with a successfully running early warning system, then there would most likely be far 
fewer businesses ceases. 
 
Table 1: The number of operating, new and ceased businesses (2010-2016) 

Name 2010 2011 2012 2013 2014 2015 2016
Operating 696680 690375 644692 640174 652057 668858 680292

New 69935 68804 56683 66024 68289 76239 77025
Ceased 74444 95770 73862 56487 57104 68479 -

Source: Own edit, based on: http://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_qpg008b.html 
 
Early warning systems make it possible to notice the signs of the crisis. Before establishing an 
early warning system is important to know more about the crisis.  
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Katits (2010, p. 65-66) distinguishes three phases of corporate crisis: 
1. Strategic crisis: the strategic crisis may affect the market situation, competitive 

advantage and product quality. In general, external influences lead to a strategic crisis. 
It's hard to recognize this section, it doesn't affect profitable operation. 

2. Income crisis: It may be characterized by a decrease in revenue and an increase in 
operating expenses. The company is not capable of profitable management due to 
operational losses. This phase is can be seen from the balance sheet and income 
statement data. 

3. Liquidity crisis: There is a lack of money at the company, which it tries to solve with 
the involvement of external sources. This can easily result debt spiral. 

 
In the context of the crisis, it is important for companies to recognize and manage the 
problems that arise. Table 2 shows the types and tasks of crisis management. 
 
Table 2: Types and tasks of corporate crisis management 

 
Source: Katits, 2010, p. 87. 
 
Due to the nature of the crisis, different types of management have to be used (Table 2). In 
normal business and external crisis, preventive crisis management is the best choice. Situation 
analyzes should be carried out and appropriate countermeasures should be implemented. 
Turnaround management is the best choice, when economic and mature crisis comes. 
Turnaround management is associated with early warning systems, as the goal is to deal with 
problems that arise in the current corporate situation. 
 
Katits (2017, p. 14) distinguishes four types of turnaround management techniques: 

1. Strategic Turnaround: In the strategic crisis state treat the wrong development, that will 
bring the company's profitability and competitiveness into line with market conditions. 

2. Tactical turnaround: to be applied in the income crisis phase, aiming to stabilize earning 
power and competitiveness. 

3. Financial turnaround: It is advisable to use it during the income or liquidity crisis to 
avoid collapse. 

4. Forced turnaround: It is advisable for companies in bankruptcy. 
 
If there is a bankruptcy and an acute crisis, then crisis management should be used, where the 
aim is to develop positioning concepts, create liquidity and reorganize. 
Companies can only apply crisis management types if they are able to spot the signs and 
causes of the crisis. The corporate crisis may have different signals and causes (Katits, 2017, 
p. 145-146). Signals can be the too high credit (financial expense increase), technology 
obsolescence, high manufacturing costs (Operating costs increase), or the low corporate 
earnings. Causes can be the oversized or small inventory hold, false market survey, export and 
domestic demand decline, lack of controlling and / or early warning systems. 
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Bankruptcy prediction models also play an important role in avoiding the crisis. The 
preventive crisis prevention tools included the 1968 Z point model. Altman built the first 
multivariate credit scoring model, which combined market value measures and a number of 
financial statement (Altman- Hotchkiss, 2006, p. 235). Altman's multivariate bankruptcy 
prediction model has undergone changes over the years, resulting in other weights. These 
models were collected and published by Ratting (Ratting 2015, p. 53-73.): 

1. The 1968 Z point model, with 5 variable. 
2. The 2000 Z’ point model, with 5 variables, but other weights. 
3. The 2000 Z” point modell, with 4 variables and other weights. 

 
The improved version of the Altman model is the ZETA model, which has seven financial 
indicators (Katits et al. 2017a, p.98). These bankruptcy prediction models are an important 
element of early warning and warning systems, providing useful information. If a company 
can detect a problem in advance, it can be avoided by appropriate measures. The drawback of 
the models is that they can predict it precisely a few years before bankruptcy occurs. In my 
research, I use datas from the balance sheet and income statement as an early warning and 
warning system, so I can examine a longer process, not just a few years before the crisis. Even 
with a balance sheet and income statement analysis, there could be many indications and 
reasons for business leaders to avoid bankruptcy. 
 
3. Methodology 
 
The used mehodology: database analysis with Excel software. The test covers profitability, 
financial situation and business efficiency. My goal is to eliminate the critical factors that 
serve as a signal and warn the company of potential problems. 
 
My database contains companies, which established in Győr, in 2012. I wanted to examine an 
advanced area, and the CFI index of Győr-Moson-Sopron County is one of the lowest in 
Hungary, 8.34% in 2018. in the third quarter (https://www.opten.hu/kozlemenyek/8500-
cegtorles-2018- in the third quarter), so my choice was the county town. The Ministry of 
Justic and Microsec Ltd. gave me the name of the companies, which established in Győr, in 
2012 (641 companies). In my researc I focus on the companies whose main activity is trade 
and repair of motor vehicles and motorcycles (33 companies), because its a very advanced 
area in this region. The duration of the investigation was from 1012 to 2017. In this period, 
the available data of the examined companies are shown in Figure 2. 

 

Figure 2: Available data of companies, which operating in  
the trade and repair of motor vehicles and motorcycles sector. 

Source: Own edit, based on the examinde database 
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Where there is no data, there was no balance sheet and income statement in the e-report. 
These companies were typically subject to forced cancellation proceedings and ceased. Of the 
33 companies, 8 companies were ceased in the first 5 years, so the 5-year survival rate in the 
sample was 75.8% (Figure2). If early warning systems were used, the survival rate could be 
even higher. 
 
4. Results and discussion 
 
My research started with the examination of profitability, because the profitable operation is 
the basis for the successful operation of the company. The calculated values are seen in Table 
3. In the tables, I have marked the problematic cells with a gray background. 
 
Table 3: Profitability calculations 2012-2017 

Name 2012 2013 2014 2015 2016 2017 

Operating Profit Rate -10,34% 2,07% 6,58% 7,28% 11,40% 7,66% 

Net Profit Rate -10,43% 3,51% 5,53% 6,44% 10,36% 6,81% 

Dividend Rate 0,00% 17,38% 21,04% 8,10% 13,18% 0,00% 

Profit Retention Rate 100,00% 82,62% 78,96% 91,90% 86,82% 100,00% 

Total cost of sales 109,65% 99,08% 95,11% 94,05% 93,79% 92,45% 

Source: own edit, based on the examinde database 
 
In the first year, the result of the negative business activity was a serious problem and 
consequently the negative after-tax profit. The reason for the loss is the total cost of sales, as 
it compares all operating costs to the net sales revenue. Businesses need to increase their sales 
or reduce operating costs to improve their performance. Since 2013, they have been able to 
successfully overcome these problems, with positive results, but with very low value. I 
marked the data for 2017 because there was a bigger decline compared to the data of the 
previous year. The sudden deterioration in the results is always indicative, and attention must 
be paid to stopping further reductions. 
 
I continue my research with the financial investigation, because financial stability is essential 
for the stable operation of the company. Table 4 shows the calculated values. 
 
Table 4: Financial investigation 2012-2017 

Name 2012 2013 2014 2015 2016 2017 

Liquidity I. 0,25 0,30 0,25 0,33 0,76 0,86 
Liquidity II. 0,50 0,46 0,51 0,69 1,54 1,42 
Liquidity III. 0,92 0,98 1,29 1,73 2,72 2,55 
Ownership ratio 0,09 0,14 0,29 0,40 0,60 0,63 
Debt ratio 2,40 1,13 2,38 2,88 10,27 18,11

Loan rate 0,90 0,84 0,70 0,56 0,38 0,36 
Source: own edit, based on the examinde database 
 
The low value of liquidity levels is not favorable, it is indicative, as the amount of liquid 
current assets is very small compared to short-term liabilities. It is worth changing the low 
value because the business is unable to get enough money through the sale of current assets if 
it tries to finance its short-term liabilities. The ownership ratio shows the amount of equity in 
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relation to all sources. Too low value is unfavorable for the business, but there is an 
improving trend in the database. The debt ratio measures the amount of equity compared to 
long-term liabilities. A value of less than or equal to 1 is unfavorable. The loan ratio refers to 
the size of the liabilities to the size of the assets. Companies need to reduce this, which has 
also occurred during the period under review. 
 
Finally, I examine the effectiveness of the business because effective business is the basis for 
the areas that have already been tested. The data are shown in Table 5. 
 
Table 5: Business efficiency 2012-2017 

Name 2012 2013 2014 2015 2016 2017 

Stock time 108 47 76 70 50 62 

Time to settle supplier debts 126 10 22 15 5 12 
Time to collect customer 
demands 34 5 10 6 4 5 

Time of depositing funds 65 26 25 22 44 47 

Storage time 8 10 9 11 9 6 
Production time of own-
produced stocks 0 0 0 0 0 0 

Financing Time -84 5 -3 2 8 -1 

ROA -11,7% 9,6% 11,9% 14,3% 24,7% 12,9% 
ROE -132,4% 68,5 % 40,8% 35,5% 39,5% 20,7% 

ROI -44,6% 28,8% 47,4% 47,8% 84,7% 48,1% 
Source: own edit, based on the examinde database 
 
There are two problematic areas. The first is the stock time. The stock time indicates how 
many days from purchase to sale. Too high values are bad for the business, because the mones 
stays in the stocks. At the examined database, this is an industry specificity, but optimization 
is required. The second is the financing time. Financing time is one of the most important 
indicator. From its value, we can find out the number of days that we need to obtain a liquid 
funding source. The negative number is favorable, as there is a surplus of financing for the 
company. In spite of the positive values in the financial and profitability test there is still 
mutch to do for the companies to improve financing time. The initial negative values of ROA, 
ROE and ROI have been improved for companies in the sector. The year of foundation was 
the worst, based on the calculated values. Overall, this is a well-functioning sector. 
 
The investigation of newly established companies is very important. In Hungary, more than 
90% of companies are belong to small and medium-sized enterprises and their economic 
weight are bigger than large companies (Béza et al. 2013, p.17-19). However, the 5-year 
survival rate of newly established companies is around 80% and the 10-year rate is around 
60%. (https://www.opten.hu/kozlemenyek/egyre-nehezebb-a-terep-a-frissen-letrejovo-
vallalkozasoknak).  
That is why it is important to analyze these companies, to discover signals and the causes to 
prevent termination. There were similar studies for other life stages. Katits and Szalka 
investigate the big companies finance and they and they also have good or excellent values in 
the same sector (Katits, Szalka 2015, p. 47., 50.). 
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5. Conclusion 
 
Early warning systems play an important role in company life. Early warning systems are 
closely related to controlling systems. The focus of my research was on profitability, finance 
and business efficiency. The main results on the investigated sector are the following: 
 Founding and the following year is critical. 
 Have to focus on the negative results. (Increase revenue and/or Reduce operating costs) 
 Low liquidity level (Increase the amount of current assets or reducing hort-term 

liabilities) 
 Slight financing time (optimal level of stocks) 

 
The limitations of the study was the low number of the tested companyes, but in the future I 
would like to expand it for more extensive results. Overall, the investigated sector has worked 
very well after the initial difficulties. 
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Summary:  
Purpose: The aim of the paper is to examine and analyse the services of addiction prevention 
in Hungary. Our research questions are: What are the components and specifics of the 
invisible system and inanimate environment of these programs? What are the specifics of 
Healthcare Value Chain model in case of addiction prevention services? What are the 
specifics needed, regarding the attitude of providers? 
Design/methodology/approach: Secondary and primary research were conducted. The 
Servuction system of services and the Healthcare Value Chain model were applied. As 
primary research, in-depth interviews were made with health care professionals, who work in 
the field of prevention in Hungary.  
Findings: As a result, the paper presents the factors that affect the environment, the 
implementation and the consumers of the examined services, such as the importance of 
positive messages, family therapy or the continuous training of the patient.  
Research limitations: The primary research was limited to qualitative methods. 
Practical implications: The results presented in the paper can help health care managers or 
marketers to develop their programs/campaigns.  
Social implications: The characteristics of a potential nationally extended program, 
containing the suggestions of professionals are proposed to increase social welfare.  
 
Keywords: health care value chain, service marketing, prevention, consumer marketing 
 
 
1. Introduction 
 
In Hungary, it is detectable that addiction is a significant problem, and most addictions can be 
identified as the starting point of diseases contributing to leading death causes in the country. 
The number of diseases emerging as a consequence of these addictions is also frequent both at 
European and at global level. The most common chemical addictions are alcoholism, smoking 
and use of illicit drugs. Prevention identified on the primary level of health care is the area, 
which according to its service goals tries to prevent or delay the formation of these addictions. 
Regarding its purpose, prevention activities focus mainly on disease prevention, but the 
concept of the definition can be considered more complex in terms of the everyday health care 
practice. In the aging societies of developed countries, considering the genetic inheritance of 
diseases as well, prevention activity pursues a more complex goal by which: "prevention is 
the sum of activities that minimize the incidence of certain diseases, while delaying their 
occurrence in other diseases to reduce the following complications” (Ádány, 2012, p.25). 
According to Caplan, three levels of prevention can be differentiated: primary, secondary, and 
tertiary prevention (Caplan, 1964). Primary prevention generally focuses on protecting health, 
preventing illnesses and damage of health. The primary purpose of these activities is to inform 
and raise awareness, especially among healthy people. Secondary prevention is based on 
different screenings in order to detect health parameters of risk and to identify chronic 
diseases in their preclinical stage. Tertiary prevention involves activities aimed at restoring, 
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and treating conditions, likewise preventing complications. Most therapies for rehabilitation 
and recovery can be identified in this level (Simeonsson, 1991, pp.124-134). 
 
In the case of addictions, it is important to emphasize prevention on all defined levels, with a 
high quality and quantity service, which can be greatly assisted by a marketing approach. In 
this study, we examine the specifics of prevention services and initiatives in the field of 
addictions in Hungary, to present the opinion of the service providers, to identify the service 
components and the main focal points. 
 
2. Research Background  
 
Epidemiology  

In Hungary cardiovascular diseases (26 887 deaths due to ischaemic heart disease and heart 
failure, 5758 deaths due to acute myocardial infarction; altogether 32 645 deaths in 2017) and 
malignant tumors (32 844 deaths in 2017) are the  most common death causes. 
Cerebrovascular diseases like STROKE occupy the second place (11384 deaths in 2017) and 
pulmonological conditions the third place (6110 deaths due to COPD and asthma) (HCSO, 
2017). Behind many of these death causes we can identify addictions, mostly smoking, but 
alcoholism and illicit drug use are also not negligible. According to the data of the European 
Citizen Health Survey the most serious risk factor is smoking, whereas almost one third 
(25,8%) of the country’s population is a smoker. Another important data from the survey is 
the high number of heavy drinkers, who consume alcohol everyday (5,4%). Approximately 
two-thirds (65%) of citizens consume alcohol occasionally or rarely (HCSO, 2015, pp.1.-8). 
The latest comprehensive study reveals that 9,9% of the population aged 18 – 64 years 
consumed already an illicit drug at least one time during their lifetime, but the same statement 
is true for one in every five young adults (17,7%) aged between 18-34 years. (Paksi et al. 
2018, pp.541-565). According to the latest data from WHO the prevalence of daily smoking 
in 2017 is 25,8% in Hungary, which is the second highest rate after Greece in the European 
Union and 5th highest in the world (OECD, 2017). An average citizen drinks 10.8 litres of 
pure alcohol a year in Hungary, which puts us in the first quarter by consumption in the 
world, but just in the middle section in the European Union. The level of alcohol consumption 
in Hungary is not outstanding by European cultural standards, however with a 75 per 100 000 
alcohol-attributable standardized death rate (liver cirrhosis, cancer and injury deaths) the 
situation is the worst in the European Union along with Romania and the ex-soviet baltic 
states (WHO 2013, pp. 7-10). In the case of illicit drugs Hungary’s usage is below average, 
except for amphetamine and designer drug consumption in comparison with other EU 
countries (EMCDDA, 2018). Although it is worth to mention, that especially those citizens 
are affected, who live in a poor neighbourhood, or have a bad social status. The demonstrated 
epidemiological data and the outstanding popularity detected in adolescent and young adult 
populations justify the need to make prevention of addictions a primary objective of 
healthcare. 
 
Marketing perspective 

We approached the services of addiction prevention from the aspect of consumer experience 
and regarding the characteristics of the consumer and service provider side. In the first place 
we need to review the principal model of service marketing, the Servuction system (Warnaby, 
Davies, 1997, pp.204-210), which gives a good basis for the detailed analysis of services in 
connection with prevention of addictions. It is important to highlight, that the Servuction 
system was created to emphasize the interactions between consumers, to define consumer 
experience, but it also presents the visible and non-visible components of the provider side of 



278 
 

the service. The aim of the latter is mainly the accentuation of service-advantage. The results 
of the primary research of this study aims to answer these service provider specifics. The 
model lists the elements of experience-marketing to the visible components of the service 
provider side, that refers mainly to physical devices and the behaviour of the staff, that can be 
perceived directly by the sensory organs of the consumers. The concept of invisible 
components means the establishment and organisation behind the service itself, including 
resources, strategy and internal processes of companies focusing on operational efficiency 
(Kenesei, Seprődi, 2017, pp. 53-66). 
 
The other model detailing specifically the values of health care services is the Health Care 
Delivery Value Chain model (Kim, Farmer, Porter, 2013, pp. 1060-69), based on the Value 
Chain model as mainstream analytical tool (Williams, Lewis, 2008, pp. 653-671) that 
attributes a decisive role to the patient and his/her opinion to determine health value. The 
components of Porter’s value chain model can be split to two major groups: primary and 
secondary factors. Primary factors are linked directly to patient life cycle and health care 
activity, describing the phases of primary prevention, diagnostics, treatment and 
rehabilitation. The secondary factors summarize activities supporting primary factors, like the 
provision of suitable access and information for patients, registration of epidemiological data, 
and training of health care employees. The model is also valuable, because it follows the 
patient life cycle through different institutions and healthcare facilities longitudinally along 
time (Simon, 2010, pp.188-192). 
 
Specifics of prevention regarding addictions 

In the case of addictions the primary aim of prevention is to prevent the emergence of 
dependency, or if it is already present, to mitigate it. Primary prevention includes every 
activity that tries to impede the formation of a specific addiction in a person, who has never 
used the substance in question before. In secondary prevention we deal with patients, who 
have noteworthy experience with a certain addictive substance; the goal is to decrease further 
harm. Tertiary prevention focuses on the rehabilitation and societal reinstatement of 
individuals (programs, treatments, psychotherapies), who are already addicts.  
 
At the level of primary prevention mostly national programs and campaigns in municipal or 
school district level are operating. In these cases, the management of different health factors is 
associated with local decision-making structures, which usually consist of different variables 
from different regional and local levels (Bíró et al., 2018, pp. 15-20). In the case of national 
programs addiction prevention is usually present as a part of an extensive, multi-area 
program, while for smaller target groups, prevention campaigns are organised with a more 
narrow focus on a specific addiction. These campaigns are generally carried out by health 
visitors and mental hygiene professionals. In secondary prevention primary care 
professionals, like general practitioners, school psychologists and health visitors act mainly in 
healthcare institutions and secondary schools to accentuate temperance and harm-avoidance. 
The purpose of therapies in tertiary prevention is to reinstate the healthy mental state. It 
requires professional psychologists, and psychiatrists. 
 
Aim of the study/Research Questions 

1. Localisation and identification of service providers. At which level of prevention can 
we find the addiction prevention programs? 

2. The service components of the Servuction system. What are the components and 
specifics of the invisible system and inanimate environment of these programs? 
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3. Healthcare value chain model. What are the specifics of Healthcare Value Chain model 
in case of addiction prevention services? 

4. Servuction-contact personnel. What are the specifics needed, regarding the attitude of 
providers? 

 
3. Methodology  
 
In our secondary research we relied on online and offline literature and databases. We 
collected epidemiological data mainly from the Hungarian Central Statistical Office, OECD, 
and WHO statistical databases. We gathered information and models from the field of health 
care marketing and service marketing for a service-oriented approach to the field of 
prevention. We used public health and addictology literature to define the content of 
prevention levels and to determine the specificities of addictions. Theoretically, the literature 
provided sufficient ground for further research, within which we analysed prevention 
programs and campaigns at the levels of primary, secondary and tertiary prevention, then 
examined their characteristics in the continuation.  
 
Our primary research was done qualitatively. Within the framework of the study, we 
conducted six in-depth interviews (Stokes, Bergin (2006),pp.26-37) with service providers at 
different levels of addiction prevention (Table 1). Our interviewees were selected by the 
programs and services we found in each level of prevention during the secondary research. 
The interview questions were structured with a guideline based on our literature review, 
mainly with an exploratory purpose, which served to highlight the focal points, but also reveal 
specified features of the programs. We interviewed health care professionals, educators, 
therapists, and a program organizer as well. All interviewees have been on the field for at 
least 7-8 years, with a decisive amount of experience. 
 
Table 1: Specifics of the interviewees 

Profession Name Program/Institution Prevention 
level(s) 

Interview type 

Program director Gergely Dankovics  The Comprehensive Health Test Program 
of Hungary 

Primary 
Secondary 

in depth interview  

Health visitor Éva Csapó Fejér County Government: Department of 
Health Promotion 

Primary 
Secondary 

in depth interview  

General Practitioner Dr. Dániel Eörsi  Budapest district IX.  Primary 
Secondary 

e-mail interview  

Psychologist Erika Pataki Quitting line program (National Korányi 
Institute of TB and Pulmonology) 

Tertiary in depth interview  

Psychiatrist  Dr. Andrea Bodrogi Awakening Foundation, 
Blue Point Drug Ambulance 

Tertiary in depth interview  

Sociologist  Ferenc Dávid Blue Point Drug Ambulance Tertiary in depth interview  

 
The interviews were conducted between November 2018 and February 2019. We audio-taped 
the discussions and transcribed them in sketch, for further analysis. Statistics, information 
materials, online information and leaflets also gave us important insights.  
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4. Results and Discussion 
 
The visible and invisible components of addiction prevention    (Servuction) 

From the information gathered we highlighted the most important factors and components of 
services by the Servuction system, specified on the analysed prevention levels (Figure 1). On 
the primary and the secondary level we examined the specifics of “The Comprehensive 
Health Test Program of Hungary”, a nationwide primary and secondary prevention program. 
74 national health associations and different sponsors from the private sector support the 
program. The main outpost is a health screening truck, where people can participate in 37 
types of screenings receiving a comprehensive study on their health status. (Barna et al. 2019, 
pp.111-119). Recorded data from the screenings can be used for longitudinal health 
monitoring. Campaigns against smoking and drug use have a key role in the program, 
providing information and lifestyle advices to the public. The program’s objective is to spread 
information and offer the right amount of necessary screenings and advice. It is also critical to 
have a well-improved logistical and storage network, with a well-qualified management 
department, and also connections with other organizations, sponsors or public health 
institutions as invisible components, which help the programs and professionals to create and 
produce informative material, and to provide the appropriate environment for the screenings 
(visible inanimate environment). The general practitioner also mentioned that the climate 
created before the screenings is also very important, because it influences the behaviour of the 
patient (eg. waiting room seating or light). The visible environment of these services also 
requires the right behaviour and appearance of professionals/providers, because these factors 
strongly affect patient demeanor (e g. listening, caring, accurate behaviour with a positive 
attitude), like full disclosure of the accurate consumption of a substance. 
 

 

Figure 1: The visible and invisible components of the addiction prevention service  
Source: based on Kenesei, Seprődi, 2017, pp. 53-66. 

 
In terms of the tertiary level of prevention, we examined two programs. The Quitting line 
program is a so-called “quick line” service that helps smokers quit smoking. After signing up 
for the program, the participants are called for phone therapy and discussion to provide 
support and to strengthen self-check in quitting. Its essence is to help the consumer make the 
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decision which will be strong enough to generate change in his/her lifestyle. It can be also 
identified as a challenge for providers, because it is necessary to convey a motivational 
message to a consumer, who is not aware of his/her preferences. The program performs a 
periodic audit to document the success of patients. As a representative of tertiary prevention, 
the Awakening Foundation in connection with Blue Point Drug Ambulance also seeks to 
support the healing of various addictions with individual-, family- and group therapies, 
together with psychiatric and psychologic teams. Therapies and group sessions are 
continuous, and they consider their most important mission to influence patients as soon as 
possible to achieve the greatest potential change. It can also be seen that the skills (Figure 1) 
of the staff indicate mainly psychological influence on the patient's confidence to provide help 
in healing. The professionals have pointed out that the main goal of these services is to 
achieve a non-addictive condition, because if a person becomes addicted, it cannot ever be 
healed totally, but can only overcome the disease. In terms of the targeted population 
everybody pointed out younger people, as the generation who seek sensory adventure the 
most (from the age of 12 onwards). One of the most important results of the interviews, are 
the development suggestions made by the professionals. In their opinion and experience, 
deterrent fear campaigns are not effective enough, they just generate unnecessary fear of 
otherwise harmless conditions. Rather, they suggests that campaigns should send a positive 
message, such as success stories, on every possible platform wherever it is possible. They also 
highlight that the most influential person in the treatment is usually one or more family 
member, so one of the most effective methods is family therapy. In their opinion it would also 
be worthwhile to include influencers or famous persons in certain campaigns to have a 
decisive impact on the younger generations. In addition, the need of a nationwide addiction 
prevention program also has to be mentioned. 
 
Value Chain Specialization 

For the health care value chain, the stated supplements show the individual factors based on 
the information extracted from the interviews (Figure 2).  

 

 
Figure 2: Specifics of the Value Chain model in the field of addiction prevention 

Source: based on Kim, Farmer, Porter, 2013, pp.1060-69. 
 
Practically it shows the value chain components seen by the service providers. It is important 
to emphasize, that in the case of secondary support factors, the specialists and the program 
director have jointly identified the need for continuous training of the patient, starting at the 
earliest age. All of the examined service providers have some kind of database that provides a 
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continuously traceable toolkit for service support in terms of traceability and performance 
measurement. Access, of course, is distribution channel dependent. 
 
The research results clearly illustrate, that the most complex area is prevention (diagnosis) of 
the primary function (the pathway), which is successful by providing multiple personal 
encounters and involving the family as well in the treatment. Even in the primary functions 
the interviews emphasized the importance of social reintegration and follow-up. In the case of 
addictions, the phase of intervention and healing is unique compared to other diseases, like 
the confidence building skills of professionals and the effectiveness of therapy as dominating 
factors. For these conditions, the healing of the patient is much more dependent on 
psychological and sociological factors, than drugs, surgery or other interventions. According 
to the gathered information, addiction cannot be healed totally, therefore, monitoring should 
be repeated at certain intervals, in particular to prevent relapse.  
 
In the value chain therefore, continuous information circulation is a goal to fulfill the 
supporting function of these services (most importantly in the prevention phase). The 
importance of tertiary prevention and the specifics of healing compared to other types of 
illnesses are also highlighted. 
 
5. Conclusion 
 
Our results can help the work of service and marketing managers, as well as health care 
professionals, including the managers of various prevention campaigns. The outputs of the 
research highlight the key features of addiction prevention activities, by which professionals 
can gain greater popularity and acceptance among consumers for preventive services. To 
accomplish this impact, they have to build service cooperation, between the different levels of 
prevention, and define an all-encompassing service value. According to our results the 
managers should also target the components of the environment of these services, in order to 
positively influence the behaviour, and transmit positive messages instead of intimidating. 
 
Taking into account the findings shown above, the results clearly demonstrate the need of a 
nationwide campaign focusing exclusively on addiction prevention, which, if properly 
implemented, could increase social welfare. For this it is suggested to assess and define the 
determinants of the expected service by analysing service quality perception and measure the 
mechanism of current campaigns to align the consumer needs with the needs of professionals. 
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Summary: One of the most important areas of reflection on innovation and innovativeness is 
regional policy and issues related to the development of the economy. The phenomena of 
globalisation and pressure to create a knowledge-based economy means that not only 
enterprises, but also countries are forced to optimise the use of their potential on a macro, 
mezo or micro scale. For this reason, the issue of innovativeness is connected with particular 
economic entities and sectors of the economy, with the activity of state, regional and local 
authorities and the European Union. In the conditions of deepening European integration, 
stimulating innovation of territorial socio-economic systems is an important instrument of 
economic policy at the international, national and regional levels.  
Purpose: The aim of the study is to assess the level of innovativeness of the region in spatial 
and dynamic terms. The Technique for Order of Preference by Similarity to Ideal Solution 
Method (TOPSIS) will be used to determine the aggregated indicator based on data taken 
from Eurostat database. 
Methodology: The implementation of the objective will be achieved through the evaluation 
and comparison of the level of innovativeness of EU countries with the use of a synthetic 
measure, estimated by using one of the model methods of linear ordering of objects in the 
years 2010 and 2017. In the proposed method, the synthetic measure is determined using the 
distance of the examined objects from the model objects, the so-called pattern and the anti-
pattern. This allows both to describe a complex phenomenon using a single number, the so-
called synthetic variable value, and to segregate the examined objects. The dynamic approach 
will allow to determine the directions of changes. 
Findings: The region's innovativeness is a multidimensional phenomenon, which is directly 
unmeasurable, hence the need to use statistical methods when measuring it. Obtained results 
will allow to assess the studied phenomenon, build a ranking and identify countries with a 
high, medium or low level of innovation. The dynamic approach will make it possible to 
verify the hypothesis that the diversity of the Member States by level of innovation is 
decreasing and UE-13 countries in most observed indicators tend to make bigger progress 
than UE-15 states. Especially big improvement in UE-13 states can be seen in the amount of 
PhD studies' graduates, corporational expenses on R&D and design applications. The results 
of the research may be both a signal of the need for rationalisation that is supportive to the 
development of regional policy, as well as streamlining the decision-making process by 
indicating directions of investments that ensure equalisation of disproportions in EU-13 states. 

 
Keywords: gradation, dynamics, method TOPSIS, innovativeness of regions 

 
 

1. Introduction 
 
Innovation is an economic category which can be examined and defined on three different 
levels, namely companies, regions and states (economies) (Kowalik, 2015, p. 22.). Innovation 
in regions and economies on a macroeconomic level signifies that the entities in that economy 
have the ability and willingness to constantly seek out and implement scientific findings, 
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research and development results, ideas, inventions, organisational methods and techniques, 
and improvements in all areas of operation and knowledge (Mirkowska, 2010, p. 123.). It 
creates a competitive advantage for regions and significantly shapes regional variations of 
socio-economic development (Dominiak & Churski, 2012, p. 54.).  
 
Emphasising the importance of innovation for regional development, at the Lisbon European 
Council summit in 2000 the European Research Area (ERA) was established. As one of the 
key elements in EU strategy on innovation and growth, it identifies the need to overcome the 
differences between EU countries through targeted funding and improving policies that 
support innovation (Chessa et. al. 2013, p. 650.). 
 
Pachura also notes the need to expand the role of regional innovation policy, as he argues that 
at the regional level it is possible to manage more effectively, adapting tools and system 
solutions to local needs (Pachura et al., 2014, p. 150.). 
 
Seeking out countries with a high level of innovation is important, as these countries can 
provide a benchmark for other territories. The aim of this article is to investigate the 
disparities between individual countries of the European Union in terms of the level of 
innovation in 2010 and 2017. Taking into account the fact that there are differences between 
countries whose accession to the EU was in 2004 or later (EU13) and EU founding countries 
(EU15), the article also presents the dynamic of selected indicators describing the studied 
phenomenon within these two groups, assuming that there is a gap dividing these two groups, 
and that this gap is decreasing. 
 
2. Literature review 
 
In the literature on the subject, the concept of a region’s innovation is largely identified with 
the economy’s innovation (Skonieczny and Świda, 2008, p. 604.). Piech (2009) writes 
following Porter (2001, p. 207.) that a region’s competitiveness is strictly a result of its ability 
to absorb innovations and is the primary source of differences in economic development 
between regions. 
 
Innovatory capacity is a critical factor for the European Union’s economic growth, especially 
if we take into consideration that an important part of productive growth in advanced nations - 
as measured in terms of Gross Domestic Product - corresponds to innovation (Freeman 1994, 
p. 471.), so we may consider it to be one of the key factors determining competitiveness, 
business survival, growth and employment. Thus, it is especially important to find out which 
components of an R&D system are most decisive as engines of innovation and what are the 
factors determining systems’ innovatory capacity. Among authors seeking out the factors 
which determine innovations, one can point to the research carried out by Buesaa, Hejis and 
Baumert (2010, p. 733.). In the opinion of these authors, policies aimed at promoting 
innovation will have to focus mainly on innovations by companies. It is necessary to create an 
environment conducive to initiatives and investments, as well as to stimulate R&D and design 
by companies, bearing in mind that these constitute a decisive factor driving the launch of 
new products and processes on the market. 
 
Agrawal notes that the chances for the development of an economically weaker country or 
region depends partly on its ability to innovate (Agrawal et al., 2011, p. 44.).  
Szopik-Depczyńska (Szopik-Depczyńska et al. 2018, pp. 251-262.) point out that a region's 
innovation level is an important factor affecting both economic growth and growth in 
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employment. The work of such authors as Christopher Freeman (1994), Freeman and Soete 
(2009), and Crescenzi, Rodriguez-Pose, and Storper (2007) point to the need to incorporate 
knowledge and innovation in shaping the diversification of economic development within 
regions. Lundvall (1994) emphasizes the importance of knowledge in the process of 
implementing innovation, stating that "knowledge is the greatest strategic resource, and 
learning (acquiring knowledge) is the most important process". Studies conducted by 
Sleuwaegen and Boiardi (2014, p. 1508.) recognize the unique importance of employees in 
the process of implementing innovations.  
 
The view that innovation is a key driver for sustainability is widely accepted among scholars, 
industry professionals and government representatives. This is due to the fact that sustainable 
development is a pressing issue that requires immediate action and changes from 
governments, industry, and society as whole. (Silvestrea and Ţîrcăb, 2019, pp. 325-332.). 
 
3. Methodology 
 
In economic research, we generally deal with the analysis of complex phenomena, i.e. those 
which cannot be expressed using one feature and cannot be measured directly. An example of 
such a phenomenon is regions’ level of innovation, defined by a number of features 
(indicators). In describing the above, one can use a synthetic feature that characterizes those 
properties which are not directly measurable, constituting a function of its actual features. 
In the process of creating a synthetic measure for evaluating regions' level of innovation using 
the TOPSIS method (The Technique for Order of Preference by Similarity to Ideal Solution) 
(Hwang, Yoon, 1981) a three-stage algorithm was adopted. 
 
Firstly, features describing the level of innovation development of the European Union 
countries were selected. This important research stage was preceded by a review of the 
literature (Greunz (2004), Fritsch, Slavtchev (2006)) and statistical analysis. Great emphasis 
was placed on the quality of data as regards their usefulness, relevance and accuracy, as well 
as elimination of unnecessary information (Nermend, 2017, p. 58.). The recent and current 
literature on the innovation systems approach has demonstrated that not all the indicators 
included in the Innovation Union Scoreboard  (2018) are adequate for measuring level of 
innovation (Edquist, 2015). Based on these findings, we use 11 of the IUS indicators.  
 
The values of n feature for N statistical units (countries) were compiled in a data set Nnijx ][ , 

where ijx  denotes the value of feature j for object i.  

 
In the second stage, the features were standardised using a feature standardisation method 
according to the formula:  

j

jij
ij S

xx
z


                  (1) 

where: ijz - the value of standardised feature j for object i; jx , jS - respectively, the 

arithmetical mean and standard deviation of feature j. 
 
This conversion made it possible to bring the values into a comparable state. This is achieved 
by removing identifiers from the measured results and unifying their orders of magnitude 
(Walesiak, 2014, p. 363.). 
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In the third stage, the values of the synthetic feature (an overall evaluation of countries’ level 
of innovation) were determined using the TOPSIS method according to the formula: 
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where: iQ  - the value of the synthetic variable for i statistical unit; 
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The synthetic measure allowed for countries to be organised according to the level of 
development in innovation during a given year. The sources of data for analysis was the 
Eurostat database. 
 
4. Results and discussion 
 
In order to examine the disparities between the countries of the European Union in terms of 
level of innovation, four areas represented by statistical features were first identified. These 
are as follows: 
 human capital: new doctoral graduates [per 1000 residents aged 25-34] ( 1X ), population 

who have completed higher education [%  people aged 25-34 who have completed higher 
education] ( 2X ), employment in knowledge-intensive activities [%  overall employment] 

( 3X ), 

 finance: R&D expenditure in the public sector [% GDP] ( 4X ), R&D expenditure in the 

business sector [% GDP] ( 5X ), non-R&D innovation expenditure [% turnover] ( 6X ), 

 activity of companies: SMEs with product or process innovations [% SMEs] ( 7X ), SMEs 

with marketing or organisational innovations [% SMEs] ( 8X ), SMEs innovating in-house 

[% SMEs] ( 9X ), 

 protection of intellectual property: PCT patent applications [per billion GDP (in PPS)] (

10X ), design applications [per billion GDP (in PPS)] ( 11X ). 

 
All of the variables selected for analysis are stimulants, which means that high values of these 
are desirable from the point of view of the evaluated object, while low values are undesirable. 
They meet the basic criterion for selecting variables for the description of a complex 
phenomenon in the group of objects studied. 
Using the aforementioned method, the values of the synthetic measure of level of innovation 

iQ  were determined according to the formula (2) both for 2017 and 2010 (Figure 1). Then, 

EU countries were ranked according to the value of this measure. The results obtained in the 
course of the calculations indicate that the EU countries are characterized by a significant 
diversity in distances both from the "ideal" object (the benchmark, vector of maximum values 
of the features) and the "undesirable" (anti-benchmark, vector of minimal values of the 
features). A synthetic measure value close to 1 indicates that the distance from the benchmark 
identified for a given country is minimal, and thus the distance from the anti-benchmark is 
relatively great. 
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Figure 1: EU countries ranked according to level of innovation in 2017  

along with the values of the measure for 2010  
Source: own calculation 

 
The highest positions in terms of the level of innovation in 2017 were occupied by Sweden, 
Germany, Denmark, Finland and Austria, which were also the leaders in 2010. The value of 
the synthetic measure for the highest rated countries was less than 0.75. 
For the EU13 countries, the synthetic indicator of the level of innovation both in 2017 and 
2010 did not exceed 0.5. Markedly low values were found for such countries as Romania, 
Hungary, Latvia, Slovakia and Bulgaria. 
Although there is a significant correlation in the rankings based on the value iQ  in 2017 and 

2010, it was tested using Spearman’s rank correlation coefficient (p value <0,01). In the EU13 
countries, the changes in the selected diagnostic variables over the years 2010-2017 indicate 
the active approach of these countries in undertaking innovation activity (Tabble 1). 
 
Table 1. Averages and coefficients of variability in values, selected for evaluation of the level of 
development in innovation of EU13 and EU15 countries in 2010 and 2017 

 
Variable 

jx  jV  

UE13 UE15 UE13 UE15 
2010 2017 2010 2017 2010 2017 2010 2017 

1X  0,98 1,28 1,87 2,24 0,52 0,62 0,37 0,29 

2X  36,7 39,2 41,2 42,7 0,23 0,23 0,19 0,16 

3X
 

10,6 12,3 15,3 15,8 0,25 0,23 0,22 0,19 

4X  0,44 0,38 0,72 0,72 0,37 0,38 0,28 0,27 

5X
 

0,43 0,56 1,32 1,30 1,01 0,67 0,52 0,47 

6X
 1,09 0,81 0,58 0,55 0,31 0,58 0,33 0,55 

7X
 

26,2 21,2 38,4 38,1 0,35 0,43 0,19 0,18 

8X
 

28,5 21,7 41,5 41,1 0,36 0,37 0,24 0,18 

9X
 22,1 18,1 33,4 31,7 0,38 0,47 0,20 0,23 

10X
 

0,92 0,87 4,16 3,87 0,82 0,42 0,69 0,64 

11X  1,66 2,83 4,64 4,43 0,69 0,65 0,44 0,48 

Source: own calculation 
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All the average indicators in the area of human capital in both the EU13 and EU15 increased 
in the years studied, but in the group of countries who acceded to the EU in the 21st century, 
the changes were bigger. The average of all EU15 innovation indicators included in the 
examined period have slightly decreased. A similar situation took place in case of EU13 
countries with the exception of two averages: R&D expenditure in the business sector (X5) 
and design applications (X11).  
 
In particular, the number of new doctoral graduates (Figure 2) was a differentiating factor 
among EU countries, both in 2010 and 2017. In Slovenia, Bulgaria, Cyprus and Malta, this 
ratio doubled in 2017 compared to 2010. In Slovenia in 2017 it reached a level higher than in 
Denmark. It fell in several countries, including in Romania and Portugal. 
 

EU13 EU15 
New doctorate graduates 

 
R&D expenditure in the business sector 

 
Design applications

 

Figure 2: Chosen features in 2017 and 2010 in EU countries 
Source: own calculation 

 
In 2017, compared to 2010, almost all EU13 countries increased their R&D spending in the 
business sector (Figure 3). Only two countries in this group (Slovenia and the Czech 
Republic) in 2017 had R&D spending which exceeded one percent of GDP, while in the 
EU15, 2/3 of countries had already reached this level by 2010. Over 2% of GDP is spent on 
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R&D in the business sector in Sweden, Austria and Germany. It is particularly significant in 
the science-based sectors (pharmaceuticals, chemicals and some areas of electronics) where 
most new knowledge is created in or near to R&D laboratories.  
 
Design applications, defined as any industrial or handicraft item including packaging, graphic 
symbols and typographic typefaces, increased in almost all of the EU13 countries. In the same 
period that factor decreased in most of the EU15 states. 
 
The indicators that most diversified countries in both analysed groups also showed the highest 
dynamics of changes in 2017 as compared to 2010 (Figure 3). 
 

 

Figure 3: Indexes (2017/2010) of chosen variables for EU states 
Source: own calculation 

 
The number of graduates of doctoral studies increased the most in Cyprus, Bulgaria and 
Slovenia. Among the EU15 countries, Spain was significantly outstanding in this area. 
In the ranking of countries who joined EU in 2004 or later outstandingly positive changes in 
terms of R&D expenditures in business sector (X5) in comparison of 2010 and 2017 can be 
observed for Poland and Bulgaria.  
 
The EU13 countries showed significant activity in the introduction of new designs in the 
years studied. The biggest changes took place in Croatia, Romania and Bulgaria (Figure 3). 
Among the EU15 countries, the highest increase was observed in Greece. 
Taking into consideration presented indicators, one can observe how changes take place in 
EU13 countries. It confirms the fact that EU13 states put effort into improvement of their 
innovativeness. 
 
5. Conclusion 
 
Knowledge and innovation are currently considered to be among the most important factors 
determining the rate and quality of economic growth. 
Basing on the analysis of the geographical distribution of the condition of innovation in the 
EU, a correlation can be observed between the level of innovation and the level of economic 
development. In general, a higher level of innovation emerges in regions with intense 
economic development. This trend has contributed to the perception of innovation policy as 
crucial in the process of socio-economic development.  
Such countries as Sweden, Germany, Denmark, Belgium, Finland and Austria achieved the 
highest ratings in terms of innovation. These countries could serve as benchmarks for 
developing countries in evolving their innovation system by means of innovation policy 
through their structures i.e., industrial, administrative and political systems. 
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Awareness of the positive relationship between increasing innovation and economic 
development is crossing the borders of highly developed countries and gradually growing 
within the structures of economies such as Romania, Poland, Bulgaria, Cyprus and Hungary, 
which are catching up to the world leaders, as confirmed by research results. 
 
The EU13 countries are attempting to meet the challenge of effectively transforming their 
economies into innovative economies, capable of competing with the most developed 
countries. Many years of neglect when it comes to targeted and properly-implemented state 
policy supporting the development of innovation in the economy are being tackled using 
funds from the European Union budget. It seems right and expedient to highlight that the 
increase in innovation of EU13 economies should be a priority in the politics and strategies of 
these countries. Particular attention should be paid to increasing spending on R&D activity 
and its dissemination in the activities of companies, especially within the SME sector. 
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Summary:  
Purpose: The aim of the paper is to explore coordination in the Ethereum blockchain 
ecosystem in light of the emerging theory of ecosystems. It should indicate whether the theory 
of ecosystems can contribute to better understanding of the nature of blockchains. 
Design/methodology/approach: The research methodology is qualitative and based on 
narrative literature review and a case study analysis. Literature review is used to explain when 
and why ecosystems are created and how they are coordinated. The study adopts the case 
study methodology to explore coordination in the Ethereum blockchain ecosystem. Finally, 
the findings are interpreted against the background of the emerging theory of ecosystems. 
Findings: The Ethereum blockchain is manifestly designed to foster the development of a 
technology ecosystem. It combines selected coordination mechanisms described in the 
ecosystem literature with instruments specific to blockchains, particularly the Ether 
cryptocurrency to produce a unique coordination structure. 
Research limitations: The present contribution explores a single case of the Ethereum 
blockchain underpinning a technology ecosystem. Therefore, further conceptual, theoretical 
and empirical work is needed to better understand the relations between distributed 
(blockchain) platforms and ecosystems, and design optimal coordination mechanisms. 
Practical implications: This study contributes to better understanding the prospects for 
blockchain technology and its application to growing technology ecosystems. 
 
Keywords: blockchain, coordination, Ethereum, governance, technology ecosystem 
 
 
1. Introduction 
 
Today’s unprecedented pace of technological innovation creates business environment that is 
more complex and turbulent than ever (Alcácer, Cantwell and Piscitello 2016, p. 499). Such 
characteristics severely impede long term planning and favor experimentation, inviting new 
forms of organizing and challenging traditional ways of coordinating economic activities.  
 
Traditionally, two generic forms of coordinating business activities were analyzed – market 
(price mechanism) and hierarchy (authority) coordination, more recently complemented with 
networks, alliances, virtual organizations, etc., each with its specific costs and competence 
(Williamson 1998). The coexistence of various coordination forms (and thus organizational 
structures) implies that different coordination needs demand different organizational 
structures, and the emergence of new organizational structures suggests their better alignment 
with the demands of the changing business environment (Pietrewicz 2019b). Specifically, 
today’s dynamic business environment, which puts speed and flexibility in front of efficiency 
and differentiation as sources of competitive advantage promotes organizational forms which 
speed up innovation and shorten time to market (Colville and Murphy 2006). Ecosystems, 
renowned for having such qualities (Ibid.), distinguish themselves by a new approach to 
coordination as they eschew the conventional integration (hierarchical coordination) versus 
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non-integration (market coordination) decision and design coordination based on rules of 
access and partially standardized roles of their participants (Jacobides, Cennamo and Gawer 
2018, p. 2275). 
 
The rise of ecosystems is enabled by advances in information and communication 
technologies (ICT) which dramatically reduce costs and increase possibilities of coordination 
(Adner 2017, p. 50). By the same token, the development of blockchain technology, promoted 
as the most significant ICT breakthrough since the diffusion of the internet in mid 1990s 
(Tapscott and Tapscott, 2016), and recalled for its potential to dramatically reduce 
coordination costs (e.g. Catalini and Gans 2016; Iansiti and Lakhani, 2017), raises the 
question of organizational forms it enables and supports.  
 
Despite the enormous popularity of the term, the organization and management perspective on 
blockchains is at a very early stage of development. There is no consensus on the nature of 
blockchains (e.g. Davidson, De Filippi and Potts 2018, pp. 640-641), and even the distinction 
between what blockchain is and what it does remains unclear (Pietrewicz 2019a). 
Management scholars are only beginning to develop language (nomenclature) and 
conceptualize problems relevant for our field and approaches to studying them. Language 
developed in related disciplines (economics, finance) is often either imprecise or peripheral 
from the management point of view. And computer scientists, albeit they try to draw from 
economics and other social sciences for their own purposes, have clearly different focus and 
rarely contribute to developing other perspectives. Against this background, in the present 
paper we hypothesize that blockchains can and do grow ecosystems, and thus the emerging 
theory of ecosystems is a valid perspective from which to analyse blockchains. Ethereum 
blockchain has been chosen as an example on which to pre-test the hypothesis. As 
blockchains differ enormously in terms of their design and (intended) applications (e.g. 
Davidson, De Filippi and Potts 2018), dramatically impeding any attempts at generalizations, 
a case study methodology has been chosen as the most appropriate at the current stage of 
development of the field (details are given in the Methodology section). Thus, the aim of the 
paper is to explore coordination in the Ethereum blockchain ecosystem in light of the 
emerging theory of ecosystems. The motivation behind this approach is to learn whether 
theory of ecosystems can contribute to better understanding of the nature of blockchains. 
 
2. Research Background 
 
In order to establish whether the structures which blockchain technology underpins can be 
interpreted as ecosystems it is pertinent to define what ecosystem are and how they 
distinguish themselves from alternative structures. Therefore, following a short introduction 
to the concept of blockchains and technologies behind it, the nature of ecosystems will be 
highlighted. 
 
In its basic understanding, blockchain is a set of technologies developed around the concept of 
distributed digital ledgers and used for authenticating and recording any information (states or 
transactions) in a digital format. Blockchain combines mathematical cryptography, open 
source software, computer networks and incentive mechanisms to produce consensus about 
facts (states or transactions) by verifying their authenticity in a distributed way, without the 
involvement of trusted third parties (Davidson, De Filippi and Potts 2016). Each computer 
node in the network holds a copy of the ledger, so there is no single point of failure. Every 
piece of information is mathematically encrypted, time-stamped and added as a new “block” 
of information to the chain of historical blocks (records). Various consensus protocols are 
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used to validate a new block with other participants before it can be added to the chain, 
preventing fraud or double spending without requiring a trusted central authority (Carson, 
Romanelli, Walsh and Zhumaev 2018). Once created, the block (i.e. the information 
contained within) cannot be changed, giving blockchain the quality of immutability. 
Additionally, blockchains can be programmed with “smart contracts” – a set of conditions 
recorded on the blockchain protocol, so that transactions automatically trigger when the 
conditions are met (Carson et al. 2018), giving blockchains a quality of bespoke coordination. 
 
While market and hierarchy have traditionally been viewed as the main forms of coordinating 
business activities, in the last few decades other forms of coordination (so-called governance 
structures (Williamson, 1985)) – clans, bureaus, networks, alliances, virtual organizations, 
regulation, etc. – have been identified and studied. Ecosystems can be viewed as yet another 
governance structure, and their emergence as reflecting new coordination needs and  
possibilities.  
 
The term ecosystem was introduced to the management literature by Moore (1993). In his 
1996 book Moore  defined it as “[a]n economic community supported by a foundation of 
interacting organizations and individuals [which] produces goods and services of value to 
customers, who are themselves members of the ecosystem.” (p. 26). It also includes suppliers, 
lead producers, competitors, and other stakeholders, and a key characteristic is that over time, 
they coevolve their capabilities and roles, and tend to align themselves with the direction set 
by one or more central companies (Moore, 1996). This view of business ecosystem explicitly 
emphasized the role of an ecosystem leader who sets the vision allowing other ecosystem 
members to align their investments and find mutually supportive roles. In more recent 
conceptualizations and definitions (e.g. Adner 2017,  p. 42; Jacobides Cennamo and Gawer 
2018, p. 2264) ecosystem is built around a central digital platform, which acts as a hub (and 
ecosystem leader), who sets the rules of access and behaviors (i.e. roles) for its participants to 
follow. The coordination is motivated by supply- and demand-side complementarities 
producing interdependencies between ecosystem partners (member companies) and enabled 
by a modular architecture where individual organizations work as discrete parts of the 
production process, and by pre-determined sets of roles that follow similar rules (Jacobides 
Cennamo and Gawer 2018, p. 2275). Thus, partial standardization of roles replaces Moore’s 
(1996) coevolution of roles, and the key coordinating position of the central hub of a digital 
platform is emphasized. These changes can be related to advances in ICT dramatically 
reducing coordination costs and increasing possibilities (Adner 2017), but also requiring and 
imposing standardization, itself a coordination mechanism (e.g. Van de Ven,  Delbecq and 
Koenig 1976). 
 
3. Methodology  
 
The fundamental operating principle of blockchain was introduced about a decade ago 
(Treiblmaier, 2019, p.1). However, during the first few years academic and industry interest 
in the topic was limited to computer science specialists (Ibid., p. 1-2), and only recently the 
theme has gained wider attention, which coincided with galloping Bitcoin prices and huge but 
short-lived popularity of the ICOs. The new interest has been most pronounced among 
financial economists focusing on one application of the technology, namely cryptocurrencies, 
and studying their characteristics as a new asset class (e.g. Corbet et al., 2018; Dyhrberg, 
2016) and their relation to national currencies (e.g. Yermack, 2015). Basic research was also 
done by institutional economists (e.g. Davidson, De Filippi and Potts, 2018; De Filippi and 
Wright, 2018; Pazaitis, De Filippi, Kostakis, 2017). 
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Till now blockchain has very rarely featured on management scholars agenda and well-
defined research agenda has not yet developed (Treiblmaier, 2019). Rare general level (i.e. 
not devoted to specific applications) studies include Cong and He (2018), Felin and Lakhani 
(2018), Iansiti and Lakhani (2017) and Pietrewicz (2018a). Nevertheless, rigorous approaches 
are scarce, and there is a scarcity of theory-based academic papers (Treiblmaier, 2019, p. 1). 
Since blockchain is a nascent research topic, particularly in management studies, case study 
methodology is a suitable approach to transfer industry experience into research agendas 
which would benefit theory development and testing. In management science case study is 
used for theory building, theory testing and for business practice applications, particularly 
when a case seems to contradict an existing theory or when a relevant theory is lacking 
(Grzegorczyk, 2015, p. 10-11). 
 
As theory of blockchains is clearly lacking, the present paper uses case study methodology to 
test the applicability of the emerging theory of ecosystems (Jacobides Cennamo and Gawer, 
2018) to study blockchains with a view of gaining insights into the extent to which 
blockchains can be viewed as underpinning a special/new type of ecosystems and to which an 
entirely new theory is needed. As with any case study research, restriction on generalizability 
of findings must be raised (e.g. Grzegorczyk, 2015, p. 10). Therefore, we see the approach as 
pre-testing requiring larger scale (comparative case study) and adopting more repetitive and 
formalized approaches in future studies. However, since to the best of author’s knowledge it 
is the first attempt to study blockchains from the theory of ecosystems perspective, we see the 
present study as a potentially valuable first step towards developing a dedicated theoretical 
framework for organization and management  studies on blockchains. Internet, press and 
white papers serve as data sources for the present contribution.  
 
4. Results and discussion 
 
 We shall begin this section with defining what Ethereum blockchain is. In contrast to the 
Bitcoin blockchain (to be called simply Ethereum and Bitcoin, respectively), which was 
designed for autonomous, independent and (intendedly) secure money transfers, Ethereum 
was designed as a “world computer” - general purpose, permissionless (i.e. open access) 
platform anyone can build on, i.e. to develop so-called dapps (i.e. distributed applications) 
(Ruderman, 2019). The platform is distributed, i.e. there is no entity controlling it, as it is 
maintained on a distributed network of computers (“nodes”) which offer their computing 
power to run and clear transactions conducted on the blockchain in exchange for expected 
payments. Such design contrasts strongly with “traditional” ecosystem design and logic, 
which  is controlled by a central hub (c.f. structures 3 and 4 in Figure 1). 
 

 

Figure 1: Generic coordination structures: atomistic, centralized, ecosystem,  
distributed (blockchain) 

Source: based on Romano (2018) 
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Ether, the dedicated cryptocurrency was designed for paying transaction fees and 
remunerating the nodes and dapp developers, that is to power the blockchain and dapps, thus 
serving as a coordination mechanism strengthening demand-side complementarities 
mentioned in the research background section. Ideally, as the price of Ether grows reflecting 
increasing popularity of the network (Teutsch and Buterin, 2017) interests of all Ethereum 
dapp developers are aligned and more developers are attracted to join in by developing more 
dapps for the platform, making it more valuable to its present and prospective customers and 
developers in a classic network effect mechanism. 
 
Ethereum, similarly to other blockchains, is first and foremost a distributed digital ledger 
(Buterin, 2014), that is a “trust machine” (The Economist, 2015) enabling conducting online 
transactions effectively minimizing the risk of double-spending and replacing trusted 
intermediaries who traditionally guarantee transactions with trusted algorithms, producing so-
called algorithmic coordination (Lavazova, Dehling and Sunyaev, 2019). For the technology 
to fulfill its potential, users must trust that value-related records, once entered, are safe, that is, 
that the required value is either transferred or safely stored, according to the wish of the 
owner, and that the resultant state of the ledger is recognized by the “external world”, 
including the other party to the transaction, that is, there is consensus about facts recorded on 
a blockchain (Buterin, 2014). Such consensus is achieved by all blockchain nodes verifying 
the veracity of transactions before they are immutably recorded in a new block. 
Ethereum, again similarly to other blockchains, is a distributed platform, i.e. it is not 
controlled by any single entity which unilaterally makes decisions and set the rules for others 
to follow. Rather than that, key decisions are made democratically by means of voting by all 
Ether owners (Buterin, 2014), further contributing to value in Ethereum being created on 
cryptocurrency (Ether) rather than equity level (Lange, 2017). Democratic decision making 
protects members against hold-up but hinders coordination (Arruñada and Garicano, 2018), 
contrary to centralized rule setting in typical ecosystems. 
 
Finally, Ethereum displays some typical traits of ecosystems. Ethereum protocol is open to 
anybody to build “products” – decentralized applications or smart contracts, what is 
particularly important in situations where rapid development time and the ability of different 
“products” to interact efficiently are important (Chinchilla, 2019). For that purpose Ethereum 
provides a foundational layer with built-in Turing-complete programming language Solidity, 
allowing anyone to write their own smart contracts or decentralized applications with 
arbitrary rules for ownership and transaction formats (Chinchilla, 2019), resembling high 
level arbitrariness of member decisions allowed by central platforms in “traditional” 
ecosystems. And last but not least, modularity is another key principle behind Ethereum, 
again similarly to conventional ecosystems, meaning that developers should create 
applications in which modifications would not require adaptations on the part of other 
developers 
 
5. Conclusion 
 
The emerging theory of ecosystems deals with the questions of how and why ecosystems are 
formed and how they are coordinated. The Ethereum blockchain is manifestly designed to 
foster the development of a technology ecosystem. It combines selected coordination 
mechanisms described in the ecosystem literature with instruments specific to blockchains, 
particularly cryptocurrency (here: Ether) to produce a unique coordination structure. 
However, the rationale behind developing ecosystems holds for the Ethereum platform, and 
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so does the coordination logic, suggesting that the theory of ecosystems, still in the early stage 
of development, is a useful perspective for studying blockchains and blockchain-based 
ecosystems, and thus can contribute to better understanding of the nature of blockchains.  
The paper presented a single case of the Ethereum blockchain, therefore the standard 
restriction on generalizability of findings applies. Further studies are needed to corroborate 
the inferences presented above. 
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Summary:  
Purpose: The purpose of the article is to present the effects of management styles on 
employee relations in disposable groups, based on police officers. Disposable groups are 
characterised by a specific style of management and functioning. Their operation is based on 
the principles of professional hierarchy and subordination, which has a significant impact on 
the employee-employee and the superior-employee relations. This issue is also important due 
to the fact that the effectiveness of these professions is determined, to a large extent, by 
mutual trust, and appropriate interpersonal relations constitute its basic element. 
Methodology: The research whose results will be presented was carried out amongst the 
managerial staff of a selected police unit, using the in-depth interview technique (IDI), which 
made it possible to thoroughly investigate the subject at hand. The information thus obtained 
served as the basis for an in-depth sociological analysis, which resulted in the development of 
a dependency model defining the links between management styles and employee relations. 
Findings: The research material collected made it possible to capture important relationships 
– from the functional perspective of the working environment of police officers – between the 
management styles in use and the relations within a team of employees, as well as their 
effectiveness. It is interesting in so far as the police belong to the so-called disposable groups 
which operate on the basis of hierarchy, readiness, and fulfilment of orders. Such an 
assumption, however, does not exclude the use of management styles other than autocratic 
ones, which may have both positive and negative impacts on the functioning of police units. 
Practical implications: The research results may be used for the training of managerial staff 
in high-risk jobs. The analysis of the effects of management styles on the effectiveness and 
professional relations amongst police officers may be useful in formulating development 
plans and strategies, as well as career paths. The professional hierarchy and subordination 
typical of the police force may be complemented by elements from other management styles, 
thereby improving the quality of work, in both individual and organisational dimensions. 
Social implications: The knowledge gained during the research may be used for analysing 
professional relations in different industries, which may lead to greater effectiveness of the 
management process, thereby enhancing employee satisfaction, loyalty and activity across all 
levels of hierarchy. The information from the research may help to create such management 
styles which will result in the reinforcement of employee loyalty, trust and dedication, and 
which could also translate into better social relations. 

 
Keywords: police, management style, employee relations 
 
 
1. Introduction 
 
The research carried out in organisations, amongst employees and the managerial staff, 
indicates that a properly selected style of managing employee teams is of paramount 
importance in their efficient and effective functioning (Namiq, 2018). While choosing their 
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management style, supervisors may be guided by objective knowledge, their own or other 
people's experience, or act in a completely intuitive manner (Żuchowski, 2015). This choice is 
also determined by the nature of professional tasks, the structure of the employee team, and 
the internal policy of a given organisation/company. The purpose of this article is to present 
the analysis of how management styles affect the effectiveness and employee relations in 
disposable groups, such as the police forces. These groups are characterised by specific 
operational conditions and the tasks they perform have a huge impact on the functioning of 
the entire society. 
 
2 .Research background 
 
The functional specificity of disposable groups is closely related to their role and meaning 
they have in the majority of modern societies. Disposable groups may be defined as “... 
organised structures prepared for acting immediately, which are found in military, 
paramilitary and civilian systems, in order to execute specific tasks, connected with 
preventing or overcoming any dangers threatening various communities or a given society 
and a given country’s resources.” (Maciejewski, 2012, p. 42).  
 
Taking into consideration the above definition of disposable groups, attention should be paid 
to the special roles and tasks they perform, which also translates into issues related to specific 
management and relations between employees. The police force, as a disposable group, 
functions on the basis of strictly defined provisions of law (Dąbrowska, Iwat, Żaboklicka-
Madziar, 2007, p. 384). However, an important role is also played by the superior-employee 
relations and the relations between employees within the existing teams. An important role in 
this regard is played by professional hierarchy and subordination, which represent the 
structural basis of the police force as an organisation. In the police, any and all activities 
performed by police officers are based on relevant instructions and official orders issued by 
the superior acting pursuant to the legislation in force. No freedom is allowed in interpreting 
the applicable provisions or adjusting them to the individual needs or situations. The superior 
acts on the basis of the power (formal authority) granted. In this case, power shall be 
understood to mean “the possibility of exerting influence on other people, i.e. the possibility 
of affecting the attitudes or behaviours of groups and individuals alike” (Stoner, Freeman, 
Gilbert Jr. 2001, p. 335).  
 
Management based on legitimate power gives superiors a number of prerogatives and often 
leaves no room for employee consultations and discussions. In the classical approach to 
formal authority, it is the law that grants the superiors control over their subordinates and 
organisation, and this translates into actions in the form of official instructions, which – as 
should be clearly emphasised – are obediently followed (Eglene, Dawes, Schneider, 2007). 
The management based on formal authority is characteristic of the police functioning. 
However, this does not mean that supervisors cannot use the four basic styles of management, 
namely the democratic style (the supervisor believes that all members of the employee team 
strive to maximise their effectiveness, identify themselves with the objectives and mission of 
the company, and therefore all decisions are always consulted and the employees’ ideas taken 
into account and implemented), the consultative style (using this style, the supervisor is really 
interested in what the group members think about the problem to be solved; the supervisor 
consults them, listens to their opinions and often takes them into consideration while making 
decisions), the authoritative-despotic style (the atmosphere created by the supervisor prevents 
the group members to freely communicate with such a supervisor; the supervisor dictates 
what should be done and how; the system of penalties and awards is clearly defined, and any 
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new ideas put forward by the group members are rarely accepted), and the authoritative-
benevolent style (the supervisor assumes a similar attitude towards the subordinates as in the 
case of the authoritative-despotic style, except that the supervisor tries to hide it; therefore, 
such supervisors try to be good colleagues and run the so-called open door policy, as well as 
take interest in the problems of their subordinates because they think they should do so; 
however, such supervisors do not work for cooperation and partnership with their 
subordinates, nor are they interested in what people think and feel about their instructions).  
 
The subsequent part of the article will present the results of the research carried out amongst 
the managerial staff of the police force on management styles and their impact on 
effectiveness and employee relations. 
 
3. Methodology 
 
The research, which was conducted in the first half of 2019, encompassed supervisors from 
different police units. The respondents were predominantly male, but there were also two 
female supervisors. Such a state of affairs results from the overall structure of the Polish 
police force. However, it should be stressed that it has been gradually changing in favour of 
women, who are increasingly more common to hold managerial positions. The research was 
conducted on the basis of a qualitative method, namely the in-depth interview (IDI), which 
made it possible to collect a relatively rich empirical material. “... A qualitative interview is an 
interaction between an interviewer and a respondent in which the interviewer has a general 
plan of inquiry but not a specific set of questions that must be asked in particular words and in 
a particular order.” (Babbie 2004, p. 327).  
 
Reaching the respondents and convincing them to participate in the research was the most 
difficult stage, as the Author – guided by her experience – had to carry out the research in an 
informal manner. The specific nature of service, professional hierarchy and subordination 
make it impossible for police officers to officially participate in any surveys and research 
without formal consent of their superiors. As a result of the recurrent refusals, the selection of 
the research sample was based on the “snowball” method. Eventually, 15 qualitative 
interviews were completed, part of which will be presented below.  
 
4. Results  
 
The research material, part of which will be presented in the article, primarily concerns the 
style of management used on a daily basis by supervisors in the particular police units. The 
opinions the express on the appropriate methods and their impact on the quality of employee 
ties and relations represent a very valuable source of information.  
 
The analysis demonstrated that supervisors most commonly choose the authoritative-
benevolent style of management and less frequently – the authoritarian-despotic one. As the 
respondents claim, such a state of affairs is determined by the functional specificity of the 
police force, which is primarily based on formal authority and a strict professional hierarchy. 
There is no room for discussing the ways of operating and solving specific problems – police 
officers act merely on the basis of the law, and any circumvention or non-compliance entails 
serious legal and official consequences. Therefore, in the management of police officers, 
supervisors must mainly use the authoritative style. However, with a view to reducing the 
dictatorial nature of this style, they try to give it a sense of benevolence and cooperation. In a 
number of cases – as the respondents themselves admitted – it is merely superficial and 
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illusory, because this is all they are allowed to do under the regulations and instructions of 
their superiors. The benevolent tone of the instructions given, the concern (even if only 
apparent) for the subordinates’ problems, and taking into consideration (where possible) the 
team’s schedule-related requests make the relations between superiors and employees work 
well.  
 
The efficient functioning of the police (which would be unacceptable in the majority of 
organisations which are not qualified as disposable groups) is possible thanks to the 
awareness of the subordinates themselves, who – while joining the police forces – were aware 
of the nature and rules of this organisation. The process of training and working in police 
units helps the police officers develop the right approach and attitude towards employee 
relations. However, this does not mean that a management style based exclusively on formal 
authority may be effective and avoid resistance from a team of employees. The respondents 
report that the requirement of discipline (especially when a new supervisor comes into contact 
with old “habits” of a team) may face resistance in the form of informal defiance manifested 
through the denial of the supervisor’s competences, the formation of informal resistance 
groups, etc. The forms of this defiance are of a very informal nature, because – under the 
Polish law – police officers are not allowed to organise formal strike actions. In the 
respondents’ opinion, the introduction of new rules in a workplace where the previous 
supervisor failed to effectively enforce the fulfilment of official duties often faces resistance 
which is hard to overcome due to the strong solidarity that exists amongst police officers. 
Paradoxically, it is very often the case that the authoritative style of management, which is 
resisted by employees, reinforces their solidarity and unites them against their common 
“enemy”, i.e. the supervisor. However, the research results indicate that such circumstances 
are marginal because, in the majority of cases, the supervisors of the police organisational 
units enjoy the trust of and authority amongst their subordinates. This is because mutual trust 
is the main factor in determining the functioning of the police force.  
 
The authoritative-benevolent style of management gives the police officers at least an 
apparent impression that their superior, besides the fulfilment of official tasks, is also 
interested in the individual well-being of the subordinates. The research material collected 
also showed that the democratic and consultative styles of management are basically non-
existent within the police structures, because – in their essence – such styles conflict with the 
provisions regulating the functioning of the police force as an organisation. However, the 
respondents admitted that, as far as work organisation is concerned – they often ask their 
subordinates to present opinions and ideas for streamlining the organisation. The issues 
related to the exchange of good practices (within the legislation in force) are also discussed 
and implemented after consultations. The supervisors themselves are under the command of 
their superiors and, as they admitted, they also feel – in most cases – that they are managed 
according to the authoritative-benevolent style. There was one respondent who claimed that 
his superior uses the authoritative-despotic style, thereby making it difficult to fulfil the 
official tasks and exchange opinions, but primarily having a negative impact on the 
atmosphere within the team of employees. With respect to the question about ideas and good 
practices in the management of police officers, the respondents were virtually unanimous in 
saying that they should always keep in mind that they used to be rank-and-file police officers 
before and faces similar problems to those of their subordinates today. They also stated that 
the priority is to listen to what the employee teams say, even though this is often not in line 
with their actual opinions.  
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The material presented above represents part of the analysis which was conducted on the style 
of management in the police force and its impact on the effectiveness and employee relations. 
In the future, the analysis will be supplemented by the opinions of the police officers 
themselves, who will be able to assess the management style from a subordinate's point of 
view. 
 
5. Conclusion 
 
The research material demonstrated that the most adequate and favoured management style in 
the police force, as a disposable group, is the authoritative-benevolent one, which – from the 
perspective of supervisors – seems to be the most effective technique, adjusted to the 
principles governing the police. Management based on formal authority legitimises such a 
management style. Therefore, in most cases, police officers do not question the decisions and 
instructions issued by their superiors. The democratic and consultative styles of management 
in the case of such a specific organisation cannot be implemented, as it is limited by the 
applicable provisions of the Polish law regulating the functioning of the police as an 
organisation. The police officers themselves, while joining the police forces, are aware of the 
nature of the service and the relations existing within its structures. Professional hierarchy and 
subordination determine, to a large extent, the management style, actually leaving little choice 
to the supervisors. However, it is important that this management be based on mutual respect 
and trust as the core of efficient teamwork and proper employee relations.  
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Summary: Alcohol is one of the most common psychostimulants. Long-term use of alcohol 
can have a harmful effect, leading to emotional, personality and cognitive problems. The 
disorders of cognitive processes include impairment of particularly important executive 
functions, responsible for planning, organization, control or initiating activity.  
Purpose: The aim of this paper is to analyse relationships between selected cognitive 
disorders in alcohol addicts and difficulties in functioning of these people in the workplace. 
Design/methodology/approach: The paper presents a review of selected empirical studies on 
the relationship between alcoholism and cognitive disorders. 
Findings: Due to cognitive disorders, long-term alcohol abuse may significantly affect the 
quality of functioning in the workplace. An employee's problems may manifest themselves in 
the limited scope of effective making complex analyses, ability to integrate information or 
solve complex problems. With disturbed short-term memory, an employee may have trouble 
in performing current operations based on memorized information. Employee problems may 
intensify especially in tasks requiring focus of attention and in dynamic conditions, in which it 
is necessary to frequently switch from one activity to another or coordinate several tasks 
simultaneously.   
Research limitations: The paper presents only selected cognitive disorders in alcohol addicts. 
Therefore, it would be advisable to conduct further research to measure multiple cognitive 
functions simultaneously in alcohol addicts.  
Practical implications: The conclusions of the research may represent an important value 
especially for employers, managers and superiors through broadening their knowledge of the 
specific problems in employee functioning resulting from alcohol addiction. Proper 
identification of the causes of the employee's problems is the basis for taking adequate 
measures, such as motivating to undertake therapy. 
 
Keywords: alcohol addiction, cognitive disorders, executive functions, tasks in the workplace 
 
 
1. Introduction 
 
In both Europe and the United States, alcohol is one of the most commonly used drugs 
affecting the psychological sphere of the person (Samochowiec, 2011, pp. 82-83.). The 
available scientific evidence has shown that over 800,000 of adult Poles have alcohol 
problems to various degrees, while about 2.5 million of them consume alcohol in a hazardous 
or harmful way at different times of their lives. Alcohol use patterns may change in human 
life. Over time, a harmful or risky way of drinking may develop into a full-blown alcohol 
addiction syndrome leading to serious psychosocial consequences (Fudała, 2012, pp. 9-10.). 
The reverse relationship, i.e. the possibility of controlled alcohol consumption when addiction 
has occurred, is rather rare and still debatable. It should be noted that the prevalence of the 
problem of addiction means that the consequences of the problem are serious.  
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2. Research Background  
 
Regardless of the intensity of alcohol abuse, there is always a real risk of negative 
consequences of drinking in the psychological sphere. This risk concerns various areas of 
human psychological functioning, such as emotionality, personality structure or cognitive 
processes (Gierowski, Lew-Starowicz, Mellibruda, pp. 700-705.). The latter concern memory, 
thinking, attention or so-called executive functions and represent the basis for adequate 
perception of reality and collecting knowledge about the world.  The term executive functions 
is derived from neuropsychological research and concepts dealing with the role of 
consciousness and self-control in human mental functioning (Jodzio, 2008, pp. 141-303.; 
Jodzio, 2012). In relation to the entire system of cognitive organization, executive functions 
are a superior element, whose role is to dynamically coordinate cognitive processes in order to 
solve a complex problem situation. Based on factor analyses, the researchers have 
distinguished such basic processes within executive functions as memory, inhibitory control, 
switching ability, planning ability, fluency (Miyake et al., 2000; Anderson, 2002; Fisk, Sharp, 
2004; Garon, Bryson, Smith, 2008; Willoughby et al., 2010). Therefore, disturbances in 
executive functions lead to incompetent planning (programming), initiating and controlling 
the sequences of goal-oriented activities (Jodzio, 2012). 
 
3. Methodology  
 
The aim of this paper is to analyse relationships between selected cognitive disorders in 
alcohol addicts and the quality of their performance of tasks in the workplace. The analysis 
was based on selected results of empirical research with the participation of people addicted 
to alcohol.  
 
4. Results and discussion  
 
There is much empirical evidence to support occurrence of cognitive dysfunction in addicts. 
The researchers point to impairment of the working memory (Noël et al., 2011), mental 
flexibility (Oscar-Berman et al., 2004), divisibility of attention (Tedstone, Coyle, 2004), 
decision-making (Noël et al., 2007; Le Berre et al., 2012), and problem-solving (Noël et al., 
2001). A study of a group of 20 alcoholics using the Wisconsin Card Sorting Test (WCST) 
confirmed disturbance of executive functions and the association of this disorder with the 
duration of alcohol abuse (Khanna, Bhat, Jacob, 2017). Similarly, Pitel et al. demonstrated 
that alcohol addicts achieve worse results in tasks used to test executive functions (Pitel et al., 
2007). Their study examined the following functions: organisation (measurement by verbal 
fluence test), inhibition (measurement by Stroop test), flexibility (measurement by alternate 
response subtest of the attentional assessment test), updating (measurement by N-back test), 
and integration (measurement by computer test involving integration of multimodal 
information before memorizing it). A group of alcohol addicts achieved worse results in all 
tasks compared to the control group. Executive functions play an important role in almost 
every employee's activity, being responsible for the ability to organize, plan, solve problems, 
make decisions or process information. Therefore, they are important to the performance of 
simple tasks, e.g. re-writing data, and more complicated assignments, e.g. financial risk 
analysis in a company. They are also related to attention control, which translates directly into 
the quality of performance in addicted persons, especially the tasks that require special 
attention. In Houston et al. study, alcohol consumption was associated with cognitive 
flexibility disorders, psychomotor speed, perseverance response, and response inhibition 
(Houston et al., 2014). Disturbances in these abilities can affect the quality of work, especially 
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performed in dynamic and changing conditions where a quick transition from one activity or 
concept to another is required, as well as rapid action and decision making. Uekermann et al. 
in a comparative study of a group of alcohol addicts and a control group found differences, 
among others, in the area of short-term memory, with worse indices documented in addicts 
(this memory was measured by tests based on the Wechsler Memory Scale subtest) 
(Uekermann et al., 2007). Worse indices in this memory observed in alcohol addicts may 
translate directly and indirectly into most of the activities performed at work, because the 
working memory continuously processes the incoming information, and its proper function is 
the basis for the performance of more complex processes e.g. executive functions, such as 
planning, conceptual thinking, problem solving, orientation and decision making in complex 
situations (Borkowska, 2006). The disturbed function of working memory are noticeable 
wherever it is necessary to remember at least briefly the information and use it (phone number 
or report content), but also during work that requires integration of several activities at the 
same time.  
 
5. Conclusion  
 
The presented results, derived from selected studies, indicate specific problems of the 
consequences of alcoholism for vocational functioning. Long-term alcohol abuse poses a 
serious risk to the cognitive performance of an individual. Research with the participation of 
alcohol addicts confirmed the disturbances in these processes, including the important 
executive functions. In the context of professional activity, the disturbance of these functions, 
resulting from the toxic effects of alcohol, may be associated with the deterioration of the 
ability to conduct complex analyses, integrate information or solve complex problems. 
Furthermore, the problems of an addicted employee may also be manifested in disorders of 
the short-term memory, which results in, among other things, difficulties in performing 
current operations on memorized information or in controlling the information that reaches 
the employee. Employee problems may intensify especially in tasks requiring strong focus of 
attention and in dynamic conditions, in which it is necessary to frequently switch from one 
activity to another or coordinate several tasks simultaneously.   
 
Despite important conclusions, formulated based on the presented literature review, it is worth 
noting a few limitations of the study. The paper presents only selected disorders of cognitive 
functions in alcohol addicts, which do not provide sufficient foundation for a comprehensive 
assessment of their functioning in task situations in the workplace. Furthermore, the quoted 
findings come from studies involving different groups of people or those whose alcohol 
problem had been verified by means of different tools, which may make it difficult to 
generalize the results and make a reliable comparisons. It would be advisable to conduct 
further research to measure multiple cognitive functions simultaneously in the same group of 
addicts. Despite these limitations, the paper emphasizes the important issue of the specificity 
and possible causes of difficulties in performing tasks at work which may result from the 
problem of addiction. Consequently, the paper directs the attention of managers and non-
addict employees to the importance of raising awareness of the problem of alcohol 
dependence and motivating addicts to seek help.  
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Summary:  
Purpose: Effective time planning is very important for managers in businesses. The aim of 
the submitted scientific paper is to evaluate time planning in the managerial work of agro-
food companies operating in the Slovak Republic.  
Design/methodology/approach: The research was realized through the questionnaire, which 
was based on the 5-degree Likert scale, where the respondents expressed the degree of their 
agreement or disagreement with the particular statement. 214 respondents from agro-food 
companies, which operates in the Slovak Republic participated in the research. Data 
processing was performed using statistical program SAS Enterprise Guide 7.1. The statistical 
relations and correlations between variables were performed using Cronbach alpha, 
Spearman's test, Kruskal-Walis´ test. 
Findings: Planning contributes to increasing efficiency through well, clearly and intelligible 
defined goals. We have reviewed the time planning of business managers, what is the basic 
pillar for effective time management. The importance and success of planning activities is 
closely related to the way in which priorities are set, therefore which tasks in terms of their 
urgency and importance based on the Eisenhower principle are important for achieving the 
goals set. A remarkable finding is that up to 9.75% of respondents do not plan their working 
time in advance at all. By many experts, day-to-day planning is seen as the basis for effective 
time management. However, not all managers adhere to it in practice. Only 71.96% of 
respondents create a daily task plan. As a result of the lack of time planning time thieves have 
occurred at a much higher rate.  
Research limitations: The research was realized from September 2018 to February 2019. 
Respondents were business managers from agro-food companies, which operates in the 
Slovak Republic. We have created the questionnaire based on the "How do you handle your 
time" test by Godefroy, Ch. H and Clark, J. Inspired by this test, we have expanded response 
options, and then we have also added some questions. In the future research we will add 
others managerial functions affecting effective time planning. 
Practical implications: In the paper, we have pointed out shortcomings and reserves in time 
planning. We have also formulated suggestions and recommendations for managers to be 
more efficient in time planning to achieve better results. 

 
Keywords: planning, time management, efficiency, time thieves 

 
 

1. Introduction 
 
The aim of the scientific paper is to evaluate time planning in the managerial work of agro-
food companies operating in the Slovak Republic. 
Time is one of the most valuable and demanding resources. On the one hand, most of the most 
important results in life probably took the most time. On the other hand, deciding whether, 
how and when we spend our time is becoming increasingly important (Devou, Pfeffer, 2011). 
Despite various definitions, it is important for managers to realize that time is a unique 
resource, cannot be stored, consumes immediately, is irreplaceable and has no substitution 
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(Tumbull, 2004). There is now a great interest in a better understanding of how time 
management can help combat time famine (Malkoc – Tonnietto, 2019). 
 
2. Literature review / Research Background  
 
Time management is mainly based on analysis and planning. In order to understand and apply 
the principles of time management, it is important not only to know how to make good use of 
time, but also what problems we may encounter, what causes them and how to face them. 
Based on this knowledge, it is then possible to improve efficiency and effectiveness through 
time management (Haynes, 2009, p. 9). The effectiveness of a manager’s work is influenced 
by numerous factors, methods and tools which are applied at the realization of managerial 
tasks. (Juríčková et al., 2018) 
 
The essence of time management lies in controlling your own time and work instead of 
controlling us. The philosophy is not to look for a way to prolong working time, but to be able 
to use it more effectively and to live your life to the fullest. In order to achieve the stated 
goals and life satisfaction, it is necessary to manage your own time effectively and focus your 
energy on priority actions. (Seiwert, 2014) 
 
The common feature of time management conceptualization is "planning behaviour". The 
planning behaviour concerns decisions about which tasks are to be performed, prioritization 
of tasks and effective management of possible distractions (Claessens et al., 2007). Planning 
involves defining goals or objectives, setting an overall strategy to achieve these goals, and 
developing a comprehensive hierarchy of plans to integrate and coordinate activities. It relates 
to what is to be done, as well as the means, that is, how to do it (Robbins et al. 2013, p. 106). 
Planning contributes to efficiency gains through well-defined, clearly defined objectives, 
selection of optimal options for achieving them, ensuring adequate resources, assigning tasks 
and defining control scales and evaluation criteria. (Šuleř 2008, p. 173) Psychologists and 
management specialists have long emphasized the importance of setting goals in motivating 
staff and managers. In particular, they found that when employees commit themselves to 
challenging but achievable goals, their performance increases, even if these goals are not 
directly linked to wages. (Gómez-Miñambres, 2012) 
 
Time planning should consist of three consecutive blocks. Planned activities should be 60% 
of the scheduled time, 20% of the scheduled time should be allocated for unexpected 
activities, and the remaining 20% should be for involuntary, spontaneous activities and social 
activities. (Thomasová, 2011) 
Time management experts say daily planning is the basis for time management. The first step 
to do is to plan a percentage of time for each activity. For top level managers, the following 
pattern could serve as a planning model: Educational activities 25% of the time; Planning 
activities 25% of the time; Organizational activities 20% of the time; Control activities 15% 
of the time; Journeys, meetings 10% of the time; Relax 5% of the time (Porvazník, 2007, 
p.191). 
 
Methods and techniques used in planning and organizing work form an important component 
of the manager's professional competence. Each manager uses in his/her activities - his/her 
own personal work technique. But not every technique is effective. Effective technology 
should (among other things) allow to eliminate unnecessary work, thereby reducing time loss, 
reducing stress, reconciling work and private life, increasing personal productivity, working 
with more self-realization. (Šajbidorová, Lušňáková, Hrdá, 2012) 
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The importance and success of activity planning is closely related to the way in which 
priorities are set, the tasks that are important for achieving our goals (Urban, 2008, p. 18). 
Effective time management improves productivity, facilitates planning, performs tasks at the 
highest level, helps prioritize and accomplish important tasks, and guides you towards goals 
(Selase – Cheng, 2015). 
 
3. Methodology  
 
The research was realized through the questionnaire, which was based on the 5-degree Likert 
scale, where the respondents expressed the degree of their agreement or disagreement with the 
particular statement. The respondent can answer individual statements using a five-point scale 
where 1 represents "definitely disagree" and 5 presents "definitely agree". Thanks to the 
application of Likert scale we get the respondent's agreement with the given statement. 
However, this scale allows us to identify not only the content of the attitude but also its 
approximate strength. (Horská et al., 2011, pp. 86-87.) 
 
The research was realized from September 2018 to February 2019. Respondents were 
business managers from agro-food companies, which operates in the Slovak Republic. We 
have created the questionnaire based on the "How do you handle your time" test by Godefroy, 
Ch. H and Clark, J. Inspired by this test, we have expanded response options, and then we 
have also added some questions. In the future research we will add others managerial 
functions affecting effective time planning. 
 
214 respondents from agro-food companies, which operates in the Slovak Republic 
participated in the research. Data processing was performed using statistical program SAS 
Enterprise Guide 7.1. The statistical relations and correlations between variables were 
performed using Cronbach alpha, Spearman's test, Kruskal-Wallis´ test. 
Cronbach's alpha coefficient is one of the methods of assessing the reliability of scales and is 
one of the most widely used methods (Benda-Prokeinová, 2014, p. 189). 
The Kruskal-Wallis test represents a nonparametric form of single-factor analysis of variance 
to compare two or more independent samples. This test can be used to investigate the 
significance of differences in the mean values of independent files. (Markechová et al., 2011, 
p. 321-323) 
 
Correlation analysis is a statistical procedure that describes the relationship between numeric 
variables (Benda-Prokeinová, 2014, p. 175-176). The most commonly used sequence 
correlation coefficient is the Spearman coefficient. It can be calculated from the formula for 
calculating the Pearson coefficient, but their serial numbers are used instead of the original 
values. (Rimarčík, 2007, p. 69-70) Interpretation of Spearman correlation coefficient values 
was based on interpretation according to De Vaus (2002). 
 
4. Results and discussion 
 
The target group of respondents were managers operating at different levels of management 
of agro-food enterprises. In total 214 respondents from agro-food companies, which operates 
in the Slovak Republic participated in the questionnaire survey. 98 respondents were men 
(45.8%) and 116 respondents were women (54.2%). The largest group of managers (38.3%) 
were 26-35 years old and the second largest group (27.1%) were 36-45 years old. They were 
followed by managers aged 46-55 (15.9%), up to 25 (11.2%), 55-65 (6.5%), and the smallest 
representation in the research sample had managers over 65 years (0.9%). As we expected, 
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managers at the lowest managerial level had the largest share of research, 42%. Middle 
management is represented by 31.8% and top management 26.2%. The structure of the 
research sample of managers according to the duration of their activity in the company is as 
follows. Most respondents (31.8%) work in the company for 2 to 3 years. 25.2% of the 
participating managers are 11 and more years in the business, 18.7% of the respondents are 
from 6 to 10 years in the company, 15% are 4 to 5 years in the company and the least (9.3%) 
of the respondents are in the company for less than 1 year. 
 
Given that it is not always possible to achieve the set goals; we have also included in our 
questionnaire survey the question about the usual causes of failure of individual managers. Up 
to 40.16% of surveyed managers reported a lack of time as the main cause of achieving goals 
failure. Another cause in the order is the many disruptive effects with a 21.48% share, 
followed by 20.58% of the obstruction, and then with 11.19% impatience. For the remaining 
6.6% of respondents, the difficulty, loss of motivation and change of priorities are usually the 
cause of failure to achieve their goals. 
 
Furthermore, we found that more than half of the respondents (52.18%) plan their working 
time 1 week in advance. About a quarter of respondents (24.81%) plan 1 month in advance. 
13.26% of respondents plan only 1 day in advance and up to 9.75% of surveyed managers do 
not plan their working time in advance. 
Each manager uses a variety of tools to organize his/her time. Based on our research, we can 
say that managers use the “to do list” the most to organize his/her time. The paper diary was 
on the second place, followed by an electronic diary in the computer, an electronic diary in 
the mobile or tablet in the close curtain, an assistant (secretary) in the penultimate place and a 
desk or wall calendar in the last place. 
"To do list", a daily list of activities or tasks is probably the most powerful time management 
tool. This list serves as a plan for your day. All successful managers think on paper and work 
on a daily list of activities or tasks. (Tracy, 2013, p. 34.) 
 
We have realized Kruskal-Wallis test to examine differences between answers from 
questionnaire and respondents´ age, position in the firm and length of time in company. 
Results are shown in Table 1. Value marked with “**” means that there is highly statistical 
significant difference on the level of significance 99% (Alpha = 0.01). And values marked 
with “*” means that there is statistical significant difference on the level of significance 95% 
(Alpha = 0.05). 
 
Table 1: Results of Kruskal-Wallis test 

Statements 

Values of Kruskal-Wallis test by 
respondent´s 

age 
position in 

the firm 
length of 
time in 

company 
I create a daily task plan. 0.0526 0.0199* 0.0186* 
I am able to follow the schedule.  0.2542 0.0131* 0.1083 
It is difficult for me to set work priorities. 0.2012 0.0316* 0.0082** 

Source: own processing 
 
We have chosen three statements. Creating a daily task plan, following the schedule and 
setting priorities have considerable impact on planning and also on effective time 
management. From the realized research accrued, that only 71.96% of respondents create a 
daily task plan. The rest of managers (28.04%) do not create a daily task plan, what is not 
very good. Interestingly, the most common response was 5 (I definitely agree) but the average 
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response was 3.98. Based on Kruskal-Wallis test, we can say, that there are statistically 
significant differences in creating a daily task plan between individual managers in terms of 
position in the firm as well as in terms of the length of time in the company. This means, that 
the manager´s age does not affects creating a daily task plan on the level of significance 95% 
(Alpha = 0.05).  
 
However, it is much easier to plan your working day, but many times it is more difficult to 
follow the schedule. Based on Kruskal-Wallis test, we can say, that there are statistically 
significant differences in following the schedule between individual managers in terms of 
position in the firm. This means that neither the age of the manager nor the length of time 
he/she works in the company affects the schedule following. 
 
Time planning is closely linked to prioritization. 62.62% of managers does not consider 
setting work priorities as challenging. But for one third of respondents (37.38%) is difficult to 
set work priorities whether in a greater or smaller range. Based on Kruskal-Wallis test, we can 
say, that there are statistically significant differences in setting work priorities between 
individual managers in terms of position in the firm on the level of significance 95% (Alpha = 
0.05). But also there are highly statistically significant differences in setting work priorities 
between individual managers in terms of length of time in the company on the level of 
significance 99% (Alpha = 0.01). So we can say, that also in this case, the manager´s age does 
not affects setting work priorities. 
Before examining strength of correlations between variables we used Cronbach's Alpha 
coefficient to evaluate the reliability of the scale. The value of the Cronbach coefficient Alpha 
is 0.809991, which represents sufficient internal consistency of the scale.  
 
On the base of Spearman correlation coefficients, we can say that the highest correlation 
0,649 is between the statements “I set a specific date when I want to achieve the goal” and “I 
create a daily task plan”. At the same time this correlation is highly statistically significant at 
the level of significance 99%. So that managers, who set specific date when they want to 
achieve the goal at the same time create a daily task plan. On the other hand, the highest 
negative correlation is between these two statements “I am able to follow the schedule” and 
“It is difficult for me to set work priorities”. The correlation´s value is -0.319, which 
represents medium to essential negative correlation. Synchronously, this correlation is highly 
statistically significant at the level of significance 99% (Alpha = 0.01). A negative correlation 
means an inverse relationship between statements. So this means that it is not difficult for 
managers who are able to follow a schedule to prioritize their work priorities. 
 
As a result of improper or ineffective working time planning, so-called time thieves also 
appear. Time thieves can take different forms. On our research sample of managers, we found 
out that the managers were the most disturbed at work by phone calls. In second place are 
unexpected visits and ineffective meetings. In third place are the e-mails, subsequently the 
inability to say no, procrastination and lack of delegation of tasks.  
 
Based on a subjective assessment, managers should have determined the amount of unused or 
inefficiently used working time in minutes respectively in hours. Most of the managers 
(46.75%) believe that they have only a few minutes unused off the working day, or their 
unused working time is less than 1 hour. 30.83% of respondents have 1-2 hours unused during 
working hours and 9.31% of respondents have more than 2 hours of inefficient working time. 
13.11% of asked managers say they have no unused or inefficient work time.  
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For comparison lavendercoaching.com indicates that in a typical forty-hour working week, 
the average person is estimated to spend up to 1.7 hours looking for things; 1.0 hours of 
scheduling appointments and tasks; 1.4 hours unnecessarily due to re-scheduling schedules 
and tasks; 2.2 hours unnecessarily because of disorganization and lack of priorities. Thus, we 
can see, that from 40 hours of working time to 6.3 hours is unused, or they represent lost time 
for the average person. These 6.3 hours represent up to 15.75% of the 40-hour working time. 
(Effective Time Management..., 2011, p. 8.) 
 
5. Conclusion  
 
Although the issue of time management is not a new topic, it is a very actual and discussed 
topic in today's extremely busy world. The time management does not apply solely to 
managers, but research was focused on this specific group, because for each manager, time is 
a significant source of success and good time management can help each individual achieve 
his/her goals (work, but also personal), increase efficiency and through the elimination of so-
called time thieves reduce unhealthy stress rate. 
 
Based on the results of our research, our conclusions are: 
 the main cause of failure to achieve goals is a lack of time, 
 the most often managers plan their working time for 1 week in advance, 
 the managers use the “to do list” the most to organize their time, 
 the manager´s position in the firm and the length of time in the company affects creating 

a daily task plan, 
 the manager´s position affects the schedule following, 
 the manager´s position in the firm and the length of time in the company affects setting 

work priorities 
 there is essential to very strong positive correlation between setting specific date when 

the manager want to achieve the goal and creating a daily task plan. 
 there is medium to essential negative correlation between being able to follow a 

schedule and difficulty to prioritize manager´s work priorities, 
 the phone calls are the biggest time thieves for the managers, 
 the most of the managers believe that they have only a few minutes off the working day 

unused, or their unused working time is less than 1 hour. 
 
Based on the results of our research, our recommendations are: 
 in general, pay more attention to time management, which will ultimately have a better 

impact on achieving predetermined goals, 
 plan working time not only for 1 week in advance, but also for a month in advance or 

for a longer period of time, because fulfilment long-term goals is also important, 
 in addition to the” to do list” to use other tools for scheduling and organizing time, we 

recommend a variety of mobile applications that have many features, 
 we also recommend only receive calls that are important during working time and not to 

receive calls during business meetings, 
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Summary:  
Purpose: The paper deals with the social responsibility of the economically oriented faculties 
of three public universities in Brno from the point of view of the stakeholders - companies in 
the South Moravian Region. The public universities are Faculty of Business and Economics – 
Mendel University, Faculty of Economics and Administration – Masaryk University, Faculty 
of Business and Management – Brno University of Technology. The aim is to investigate the 
companies’ awareness and perception of the socially responsible behaviour of 3 selected 
faculties, and their level of cooperation/or willingness to cooperate with the institutions of 
higher education. 
Design/methodology/approach: Quantitative research was conducted using semi-structured 
questionnaires. The sample consisted of 431 respondents (companies) from the South 
Moravian Region, Czech Republic. The research was realized in November 2018. The paper 
includes three main research questions that were processed in the programs Minitab and 
Microsoft Office Excel. 
Findings: The questionnaire revealed that 84.7% of the respondents know what the word 
social responsibility means. Based on the research it was found out that companies consider 
the Faculty of Business and Economics of Mendel University the most responsible. However, 
they are mostly aware of the activities of the Faculty of Business and Management – Brno 
University of Technology – and they are more willing to cooperate with it. The research 
shows that cooperation does not take place very often. Another finding shows that faculties 
meet labour market requirements. 
Research limitations: The reason why companies do not cooperate with faculties was not 
investigated. Another shortage of this research is the limited sample of respondents of the 
South Moravian Region. Results may vary across regions.    
Practical implications: The research brings interesting results for the management and PR 
offices of selected higher education institutions, mostly in terms of communication of benefits 
resulting from the university-business cooperation. 
Social implications: As the cooperation of higher education institutions with business units is 
part of their social responsibility and has a huge impact on the quality of education, it brings a 
great social benefit to the whole society – at least in the Czech Republic. 

 
Keywords: Corporate Social Responsibility, ISO 26000, higher education institutions, 
cooperation, business 
 
1. Introduction 
 
The awareness of corporate social responsibility (CSR) is gradually increasing, especially in 
the private sector. It does not only appear in large corporations, but also gradually becomes a 
part of strategies of small businesses. The CSR concept also brings significant benefits to 
businesses. The benefits are, however, difficult to quantify and are reflected over a longer 
period of time. (Pavlík, 2010) There is a growing interest among citizens in behaving socially 
responsibly. More pressure is therefore put on businesses and other organizations to apply the 
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concept of CSR. Because of the growing interest in this issue, it is necessary to focus on 
education in this area, providing students and prospective managers with the possibility of 
critical thinking and self-development in the field of corporate social responsibility.  
 
2. Literature review / Research background  
 
The concept of social responsibility is a highly discussed topic nowadays, but there is still no 
comprehensive definition of this concept. This term can be found in various articles, 
periodicals, books and also on websites of companies which have adopted this concept in their 
strategy. 
For example, social responsibility can be characterized as a modern business concept that 
focuses on long-term goals and extends to all areas of business. Socially responsible 
companies strive in their operation not only to achieve traditional economic goals, but also to 
fulfil the social and environmental aspects of their activities. (Kunz, 2012) Tetřevová (2011) 
perceives corporate social responsibility as an extension of corporate responsibility, when 
their executives and employees behave in such a way that they not only fulfil the company's 
economic mission, but also contribute to meeting the needs and goals of all stakeholders. 
Businesses that have adopted CSR as their own are voluntarily setting high ethical standards, 
trying to minimize negative environmental impacts, taking conscientious care of their 
employees, maintaining good relationships with them, and contributing to the support of the 
region in which they operate. (Mádlová, 2010) 
 
Recently, there has been a growing interest in CSR, not just from companies. Thanks to 
joining the European Union, which seeks to promote CSR in the Member States, there is a 
growing awareness of CSR-related activities in the Czech Republic. The first mentions of 
CSR in the Czech Republic can be found already in the first half of the 20th century. Tomáš 
Baťa is often associated with the application of CSR. It is a significant personality who 
became famous for the idea of corporate responsible behaviour, about which he also informed 
the general public. Further development of CSR was suspended due to historical events in the 
20th century (World War II, Communist regime). In communist Czechoslovakia, corporate 
social policy gradually developed, with state subsidies providing a range of activities: 
housing, accommodation, cultural and sporting activities, pre-school childcare (Kašparová, 
Kunz, 2013) After a coup in November 1989, there was a development in the business 
environment. when large multinationals spread CSR ideas to inspire their subsidiaries in the 
Czech Republic. For the Czech Republic, the greatest development in expanding the CSR 
concept was brought by the entry into the Organization for Economic Cooperation and into 
the European Union. 
 
Nowadays, companies that are socially responsible apply such behaviour in order to be good 
partners to their surroundings. Partnerships can be developed not only by organizations, but 
also by entities of the national economy, universities, organizations and public administration 
institutions. Different types of partnership are emerging on the basis of networking, i.e. the 
process of creating and expanding relationships. As far as the partnership between enterprises 
and universities is concerned, it is developed in many forms, but is closely linked to the 
fundamental roles of universities. The first role is education, where the task is to spread and 
develop knowledge and to enable the general public to professionally classify and deepen 
their knowledge in the area of lifelong learning. The second goal is to conduct scientific 
research activities, with the aim of creating new knowledge and satisfying the needs of the 
society thanks to the research and innovations. The third role, or, in other words, academic 
business or university outreach, is aimed at expanding the range of educational and research 
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activities. (Tetřevová, 2017) The activities of universities have been extended beyond 
education and research and are now also focusing on services for the local community, which 
requires partnership with interest groups (Jongbloed, 2008). The third role of higher education 
institutions can also be perceived as attention to the socio-economic development of the 
region manifested by strengthening partnerships, as this can be a source of new practical 
knowledge and innovation (Blažek, Uhlíř, 2011). Of course, all students of economic and 
managerial disciplines should take part in social responsibility training, as is the case in 
similar institutions in Western Europe and in many countries in America and Asia. An 
integral part of teaching is the possibility to apply theoretical knowledge in practice and also 
to shape the individual elements of the CSR strategy (Šubrt, 2014).  
The aim of this article was to evaluate how the private sector, enterprises, perceive the social 
responsibility of selected public universities, in particular of faculties with an economic focus 
in Brno. The research also attempted to find out the amount of awareness of this concept in a 
sample of companies from the South Moravian region, where selected universities operate. 
The subject of the investigation was to find out whether the business subjects cooperate with 
the faculties, in which fields they do so, and whether the faculties fulfil the requirements of 
the labour market in their opinion. 
 
3. Methodology  
 
The research was realized in November 2018. 431 enterprises operating in the South 
Moravian Region participated in the research. 38.3% of them (165 companies) had 1 to 10 
employees, 32% (138 companies) had 11 to 50 employees and 18.1% (78 companies) had 51 
to 250 employees. The largest group was comprised of large enterprises – 11.6% (50 
companies) – with more than 251 employees. 
 
As regards the national economy, the largest group with 58.2% consisted of enterprises 
belonging to the tertiary sector - services. Then the secondary sector followed – secondary 
manufacturing with 33.6%. The penultimate was the primary sector – basic industry with 
5.8% – and the last group was 2.30 % of quaternary sector enterprises. The most often the 
samples under study belonged to the sector of marketing and advertising, health, education 
and IT services.  
From a geographical point of view, 37.1% of respondents said that their business operates in 
Brno-City. 22.3% answered "Other", so they often operate all over South Moravia and abroad. 
The primary goal was achieved by analysing primary and secondary data. Based on a 
questionnaire survey, the following research questions were answered: 

1. How do representatives of companies perceive individual selected faculties with regard 
to the corporate social responsibility (do they consider them socially responsible)? 

2. Do the universities meet the requirements of the labour market according to the 
enterprises? 

3. To what extent and in what areas do the selected faculties cooperate with the private 
sector?  

 
These questions were answered through an empirical study using a questionnaire survey, 
where companies in South Moravia were addressed. The source for the selection of 
companies was the Amadeus database, where companies were selected according to 
geographical segmentation, their headquarters in South Moravia. 
 
The semi-structured questionnaire was composed of identification and content sections and 
contained 19 questions. The content part consisted of 14 closed and 1 open question, the 
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identification part included 4 questions. Business representatives in the South Moravian 
Region were addressed via email. The programs Minitab and Microsoft Office Excel were 
used for processing.  
 
4. Results  
 
The questionnaire showed that 84.7% of respondents know what the word social 
responsibility means.  Only 15.3% do not know what this term means, and 364 (out of a total 
of 431) said they applied the concept of corporate social responsibility. When asked what 
social responsibility activities include, the most frequent answers were: care for employees 
75.2%, timely payment of invoices 68%, good supplier-customer relationships, transparency 
in business 60.6%, 55.2% environmental and pollution prevention measures.  
The following figure (Figure 1) illustrates which of the faculties are by the representatives of 
companies considered socially responsible. The respondents chose the Faculty of Business 
and Economics of Mendel University (179 respondents) as the most socially responsible. The 
Faculty of Economics and Administration of Masaryk University followed (168 respondents). 
The last rank belonged to the Faculty of Business and Management - Brno University of 
Technology (157 respondents). 37.12% of respondents stated that none of these faculties was 
socially responsible. 

 
Figure 1: Perception of CSR of faculties by enterprises 

 
The following table (Table 1) shows the current cooperation with the faculties. The first rank 
went to the Faculty of Business and Management - Brno University of Technology. It is 
important to think about the right form of cooperation so that it is beneficial for companies 
and therefore they are interested in cooperating. It is clear from the table that cooperation is 
established with a low number of respondents. 
 
Table 1: Current cooperation of enterprises with faculties 

Faculty name 

Absolute frequency of 

yes no 

Faculty of Business and Economics of Mendel University  22 409 
Faculty of Economics and Administration of Masaryk 
University 24 407 
Faculty of Business and Management - Brno University of 
Technology 34 397 
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This fact is also reflected in the following question and its answers, where it was found out 
how often the cooperation occurs. Only 1.9% of respondents said that the cooperation 
occurred regularly (i.e. throughout both semesters). 0.9% of respondents cooperate with 
faculties very often (cooperation takes place in a certain semester) and 3.2% only once per 
semester. 9.7% of companies cooperate with the above-mentioned faculties only on a one-
time basis, e.g. once in a year. However, 84.2% of respondents said they did not cooperate 
with the faculties at all. 
 
The next question identified in which areas the cooperation is established. The most 
frequently the business representatives chose the answers "We do not cooperate” – 83.3%. 
When the cooperation occurs, it concerns mainly the following areas: provision of 
professional experience/internships/student training 7.2%, bachelor/master thesis supervising 
4.6%, excursions 4.2% and other 4.2% - student project support, research and development 
cooperation and job vacancies for graduates 3%. Other areas are not so important because 
they were chosen by a small number of respondents. (Table 2) 
 
Table 2: Areas of current cooperation 

 
Areas of current cooperation Relative frequency
Experience/internships/student training 7,20% 
Lectures with a company expert 2,60% 
Excursions 4,20% 
Bachelor/master thesis supervising 4,60% 
Collaborate in determining learning content 0,70% 
Lectures from a teacher for company employees 1,20% 
Job vacancies for graduates 3,00% 
Mutual marketing promotion 2,30% 
We do not cooperate 83,30% 
Another 4,20% 
 
It can be seen from the figure (Figure 2) that individual faculties meet the labour market 
requirements according to company representatives. The Faculty of Business and Economics 
MENDELU meets the requirements of the labour market according to 314 respondents 
(certainly yes + rather yes), the Faculty of Economics and Administration MUNI according to 
308 respondents and Faculty of Business and Management Brno University of Technology 
according to 307 respondents. 117 respondents chose the answer “does not meet the labour 
market requirements” (certainly not + rather not) in case of Faculty of Business and 
Economics MENDELU, 123 respondents in case of Faculty of Economics and Administration 
MUNI, 124 respondents in case of Faculty of Business and Management Brno University of 
Technology. 
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Figure 2: Meeting the labour market requirements 
 
5. Discussion  
 
According to research by Vilém Kumz in 2007, where he examined the application of socially 
responsible companies in the Czech Republic in his doctoral thesis, 97.6% of business 
representatives said that companies should engage in activities for the benefit of the society 
and most respondents perceived their businesses as socially responsible. The results of the 
research realized by Formánková, Hrdličková and Grabec (2017) on awareness of the concept 
of corporate social responsibility among South Moravia enterprises show that most enterprises 
have already been acquainted with the CSR concept. Accordingly, the question of “Do you 
know what CSR means?“ was answered affirmatively by 62.9% of the respondents. Also 
more than 50% of the respondents answered “yes” when asked “Do you apply CSR principles 
in your company?” The research presented in this paper showed that 84.5% of enterprises in 
the South Moravian Region apply the concept of CSR in their company. The reason for the 
difference may be the choice of companies, the size of the sample or even the composition of 
the questionnaire. However, the research shows the same result concerning the activities that 
respondents perceive as socially responsible (care for employees, transparency of business, 
timely payment of invoices, support for the community in which they operate). 
 
According to research conducted by Business Leaders Forum, when it was raising awareness 
of corporate social responsibility in the Czech Republic, only 44% of the businesses under 
survey recognized the concept of CSR. In this thesis, which included 431 enterprises from the 
South Moravian Region, 84.7% of them confirm their knowledge of social responsibility. The 
difference in results may be caused by the fact that Business Leader Forum research focused 
only on small and medium enterprises and it was carried out in 2006. Since social 
responsibility is a much debated issue today and is still developing, we can see that the 
knowledge of this concept is higher and higher. 
 
University-business cooperation has risen to one of the top priorities for many higher 
education institutions, with its importance mirroring attention from scholars and policy 
makers worldwide. (Plewa et al., 2015; Branten, Purju, 2015) For example, Plewa et al. 
(2015) investigated the conceptual model, which was validated across higher education 
institutions with different levels of curriculum-related cooperation with business and across 
three countries, leading to implications for management and future research directions. 
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Additionally, results summarised by these authors in another article show that even if 
academics perceive no barriers, they still may not cooperate with business if there are no 
drivers in place. (Galon-Murros and Plewa, 2016)  
 
The cooperation of universities and enterprises as a part of the social responsibility of 
universities is also emphasized in the publication by Formánková et al. (2017), which 
compares Czech and Norwegian universities from the CSR perspective.  
 
6. Conclusion  
 
The awareness of the corporate social responsibility of the respondent sample was good. The 
increasing knowledge of this concept among businesses and consumers is one of the causes of 
the increasing pressure to implement it. This also applies to higher education institutions, 
where respondents said that they considered the Faculty of Business and Economics of 
Mendel University to be the most responsible. Although cooperation with the private sector is 
one of the important aspects of the social responsibility of universities and specifically their 
so-called third role, companies are not very inclined to cooperate with the Brno faculties of 
economics. Only 49% of respondents are interested in cooperation. Unfortunately, the reason 
why they do not want to cooperate has not been monitored. The reason may be inadequate 
knowledge of the benefits that this cooperation can bring, and so there is scope for improving 
the communication of these benefits by the faculties under survey. 
 
Another shortage of this research is the limited sample of respondents of the South Moravian 
Region. Results may vary across regions.  In the future, the research can be extended to other 
regions in the Czech Republic, and subsequently international comparison can be performed.  
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Summary: The study presents selected issues of agribusiness innovativeness with regard to 
regional and traditional products on the Polish market. 
The research was conducted using the desk research method on the basis of analyses of 
professional publications and information obtained from participants of local events 
presenting traditional and regional products from the region of Silesia. 
European quality and food safety policy and rules on the protection and promotion of regional 
and traditional products are important factors for the sustainable development of rural areas 
that contribute to the diversification of employment in rural areas by creating non-agricultural 
livelihoods in rural areas and increasing the incomes of agricultural producers, as well as 
protecting the rural heritage, which greatly enhances the attractiveness of rural areas and the 
development of agri-tourism. 
An important factor of innovation development in agribusiness is the participation of local 
authorities in the process of stimulating entrepreneurship and supporting social and economic 
development of rural areas, in accordance with EU and national strategic documents 
supporting local development. 
The high quality of the products concerned is linked to the use of traditional, organic raw 
materials such as old fruit varieties, old cereal varieties and indigenous breeds of livestock. 
The culinary heritage is therefore linked to the preservation of biodiversity in agriculture. 
In order to distinguish quality products linked to a region or tradition, a European Labelling 
System has been created to inform consumers that they are quality products and to protect 
producers from counterfeiting of their products. The cultural richness of Poland and very 
often used non-industrial methods of agricultural production influence the quality of Polish 
regional and traditional products. Poland has many products that stand out in terms of taste, 
smell and ways of preparing them and that are highly appreciated in Poland and abroad. 
Regional and traditional food production protects the culinary heritage, integrates local 
communities and leads to regional development as well as provides consumers with food 
products of the highest quality. 
There are 1387 products and dishes registered on the National List of Traditional Products, 
including the largest number of traditional products from Podkarpackie, Pomorskie and 
Śląskie Voivodships. 
 
Keywords: regional and traditional food market, regional products 
 
 
1. Introduction  
 
In Poland the word "innovation" (Popławski 2015, p. 106–112) is defined as "introduction of 
something new, something new itself, something reformed", hence innovative activity is a 
whole range of scientific, technical, organisational and financial activities that lead to the 
implementation of innovation (Strychalska-Rudzewicz 2014, p.104), and according to OECD 
(OECD Podręcznik...2008) implementation of a new or significantly improved product or 
service or process, a new organisational or marketing method are all considered an 
innovation. It can therefore be assumed that innovation is the creation of new, better and more 
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effective products, processes, services, technologies and commonly accepted ideas. Research 
and development (R&D), on the other hand, means creative work carried out in a systematic 
manner in order to increase knowledge, including knowledge about people, culture and 
society. 
Within the framework of innovativeness support will be provided, first of all, for investments  
resulting in the development of new or significantly improved products, processes and 
innovativeness should be characterised by novelty and the degree of dissemination, i.e. 
diffusion. 
 
Innovation is created with the cooperation of persons and institutions, especially enterprises 
with different possibilities, so when it is launched on the market it is a success. 
Agribusiness - is an economic activity involving agricultural production, processing and trade 
with agricultural products (Słownik języka polskiego PWN). Adjectives such as "local", 
"traditional", "regional", "organic" used when referring to agricultural products, describe 
terms that in some cases have strictly defined, in others slightly less strictly defined meaning 
(http://www.produktytradycyjne-dobrepraktyki.pl/informator/produkt-lokalny-tradycyjny-
regionalny-ekologiczny). 
 
A local product is a product or service the inhabitants of a given region identify with. It is not 
industrially produced and it is made from local raw materials or using local production 
methods. It is also a product that is used on a daily basis, common among the people of a 
given region, but specific to the outside world. The term "local product" is commonly used, 
however it is not formally defined in Polish legal acts. ( in Polish legal regulations it appears 
only in the "Regulation of the Ministry of Agriculture and Rural Development of 8 June 2010 
on detailed conditions for recognising marginal, local and limited activity", where it was 
specified that the manufactured product may be sold "locally", i.e. in the voivodeship where it 
was manufactured and in the adjacent poviats.) A local product is considered to be a product 
grown or produced in a particular area. It is produced by small agricultural producers for 
whom this is the way of gaining profits and a source of income. Such a production also 
supports the local economy and has a positive impact on the environment. Local products are 
of better quality and are produced from local fresh raw material (native breeds and old plant 
varieties), and thanks to a shorter chain of intermediaries and sales they are cheaper for the 
local population. 
 
A regional product is a product that is produced in a specified region. Mentioning such 
products terms related to the location on the map of a given territory are often used, e.g. 
regional product from Kurpie Białe, Podlasie, Wielkopolska or from Podhale that is the 
mountainous region. Regional products, otherwise known as 'products of known origin', are 
products the quality and reputation of which are linked to the region in which they are 
produced. However, this region does not necessarily have to be a geographical region, but 
rather the area the production is associated with. 
 
A traditional product, it is produced by means of traditional methods and from traditionally 
used raw materials. The term 'traditional' is used in European and national legislation and the 
detailed definitions of this term do not vary significantly. A traditional product can but does 
not have to be linked to a region. What is important, the traditional method can be modernised 
without compromising the quality of the product, e.g. by replacing manual mixing, whisking, 
cutting with modern mechanical tools, but maintaining the same final effect as in the case of 
manual work. Due to the sometimes unjustified production mechanisation the traditional 
character of a product is questioned. Whereas these are the ingredients that constitute the most 
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important factor in preserving the traditional character of the product and the properly 
modernised production method may even contribute not only to reducing the workload, but 
also to improving the safety and hygiene of the final product. 
 
The three local, regional and traditional categories described above often overlap, for example 
the jam from the Lower Vistula Valley (Polish “Powidła z Doliny Dolnej Wisły”)  made from 
plums that have been grown in the area for a long time and fried using traditional methods.  
Organic products are products that are made from the crops coming from organic farming and 
are processed in accordance with organic production methods. Organic farming is a type of 
farming in which no chemical plant protection products or chemical fertilizers are used  as it 
is the case in conventional farming. Following natural ways are used: 
 compost, manure, animal fertilizers, plant and horn mixtures and minerals occurring in 

nature instead of artificial fertilisers,  
 preventive methods of plant protection, including biological methods, plant products, 
 animals are fed with natural or organic feed, are free to move and live in the fresh air,  
 no organic products are genetically modified (GMO free). 

 
Each organic farm (List of regional, traditional and organic products Produkty Regionalne i 
tradycyjne – Ministerstwo Rolnictwa I Rozwoju Wsi - Portal gov.pl) has a special certificate 
and is entitled to label its products with the organic farming logo according to the EU 
regulations (Figure 1). 

Figure 1: Ecolabel, according to EU regulations 
 
2. EU rules - Regional and traditional products 
 
The production, protection and promotion of quality food play an increasingly important role 
in the European Union Member States. One of the basic ways of implementing the Quality 
Policy in the Community is to distinguish agri-food products from specific regions and 
traditional production methods with high quality marks/labels. 
 
The system of protection (https://www.gov.pl/web/rolnictwo/produkty-regionalne-i-
tradycyjne1) and promotion of regional and traditional products is one of the most important 
factors influencing the sustainable development of rural areas and the implementation of the 
Common Agricultural Policy. It contributes to the diversification of employment in rural areas 
by creating non-agricultural sources of income in rural areas and increasing the income of 
agricultural producers. This is of great importance, in particular for remote or less favoured 
areas (LFAs), as it prevents depopulation. The system of protection and promotion of regional 
and traditional products also protects the cultural heritage of rural areas, which greatly 
contributes to the enhancement of the attractiveness of rural areas and the development of 
rural agri-tourism and rural tourism. 
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The quality policy implemented in the European Union also gives consumers the confidence 
that they are buying food of very high quality and also characterised by a unique, traditional 
method of production. The identification and selection of individual products is facilitated by 
geographical indications, designations of origin and traditional specialities guaranteed. 
 
In accordance with EU legislation (In the European Union the system of protection for 
regional and traditional products is based on two regulations governing their registration and 
protection:  
 Council Regulation No 510/2006 on the protection of geographical indications and 

designations of origin of agricultural products and foodstuffs,  
 Council Regulation (EC) No 509/2006 on traditional specialities guaranteed agricultural 

products and foodstuffs.), the registration of a name, in case of Protected Designations 
of Origin, Protected Geographical Indications and Guaranteed Traditional Specialities 
registered with reservation of the name, is protected against: 
‐ any direct or indirect commercial use of a registered name in respect of products 

not covered by the registration as long as those products are comparable to the 
products registered under that name or as long as the use of the name undermines 
the prestige of the protected name; 

‐ any unlawful appropriation, imitation or hint, even if the true origin of the product 
is indicated or the protected name is translated as 'imitation' or 'like'; 

‐ any other false or misleading indications as to the origin, nature or essential 
qualities of the product on the inner or outer packaging, advertising material or 
documents relating to the product concerned or on the packing of the product in a 
container liable to convey a false impression as to its origin;    

‐ any other practices liable to mislead the persons concerned as to the true origin of 
the product.  

 
Issues related to the protection of regional products and those produced with traditional 
methods are defined in the law of the European Union: 
 Regulation (EU) No 1151/2012 of the European Parliament and of the Council of 21 

November 2012 on quality schemes for agricultural products and foodstuffs, 
 Commission Delegated Regulation (EU) No 664/2014 of 18 December 2013 

supplementing Regulation (EU) No 1151/2012 of the European Parliament and of the 
Council with regard to the establishment of the Union symbols for protected 
designations of origin, protected geographical indications and traditional specialities 
guaranteed and with regard to certain rules on sourcing, certain procedural rules and 
certain additional transitional rules (OJ L 179, 19.6.2014, p. 17), 

 Commission Implementing Regulation (EU) No 668/2014 of 13 June 2014 laying down 
rules for the application of Regulation (EU) No 1151/2012 of the European Parliament 
and of the Council on quality schemes for agricultural products and foodstuffs (OJ L 
179, 19.6.2014, p. 36). 

 
The introduction of the discussed regulations boosted the development of regional and 
traditional products production and allowed to implement the assumptions of the Common 
Agricultural Policy reform, one of the priorities of which was to reduce the quantity and 
increase the quality of food produced in Europe. 
 
Diversifying agricultural production and encouraging the production of quality products are 
among the most important elements of rural development. Many of the granted designations 
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relate to products which are produced in difficult soil and climatic conditions (e.g. 'mountain' 
cheeses) (Commission Delegated Regulation (EU) No 665/2014 of 11 March 2014 
supplementing Regulation (EU) No 1151/2012 with regard to the conditions of use of the 
quality term 'mountain product' used (OJ L 179, 19.6.2014, p. 23) lays down rules for the use 
of the term 'mountain product' and derogations therefrom where justified by restrictions on 
agricultural production in mountain areas.) or to the ones which involve labour-intensive 
production methods. The award of "regional labels" increases the competitiveness of products 
and can also be an important element in attracting potential customers. A product whose 
origin is guaranteed by the Union contributes to the image of the area from which it originates 
and thus encourages visits to the region (contributing to the development of tourism). Thanks 
to this, the potential buyer has more data allowing him/her to make a choice while shopping. 
Price is no longer the only or the most important argument in favour of a given product. 
Through the link between the product and the region, the purchase becomes the starting point 
for contact with the unique culture, tradition, history, community and nature of the area. 
 
There is a tendency - both in EU countries and in Poland - to emphasize one's own regional 
affiliation and the role and significance of "small homelands". Mechanisms to promote and 
protect the cultural heritage of individual areas of Europe are ideally in line with this trend. 
The production of regional and traditional products can, on the one hand, count on support for 
the promotion of this type of production, and on the other hand on the interest of better-paid 
groups of urban population and tourists. 
 
3. Polish regulations - Regional and traditional products 
 
In Poland, it is the Ministry of Agriculture and Rural Development that is responsible for 
running the system of registration of products of specified geographical origin and of specific 
traditional quality within the meaning of EU regulations. Pursuant to the Act ( The Act 
(Journal of Laws of 2017, item 1168) together with the Notice of the Marshal of the Sejm of 
the Republic of Poland of 26 May 2017 on the publication of a uniform text of the Act on the 
registration and protection of names and designations of agricultural products and foodstuffs 
and on traditional products also regulates the following issues: 

1. the principles and procedure for the assessment of applications for registration of 
designations of origin, geographical indications and guaranteed traditional specialities; 

2. provisions for temporary protection of agricultural product and foodstuff names on a 
national basis before registration at EU level; 

3. rules and procedures for checks on agricultural products and foodstuffs with a protected 
designation origin, protected geographical indication or traditional speciality 
guaranteed; 

4. provisions for keeping a list of traditional products; 
5. criminal sanctions for counterfeiters of products whose names are protected.) on 

registration and protection of names and designations of agricultural products and 
foodstuffs and on traditional products (Journal of Laws of 2017, item 1168) it maintains 
appropriate registers and is responsible for accepting, assessing and forwarding to the 
European Commission the applications for registration of designations of origin, 
geographical indications and guaranteed traditional specialities. 

 
4. Market and opportunities for regional and traditional food in Poland 
 
Regional and traditional products have a specific character and taste, and the recipes are 
linked to specific production methods and are generally prepared in home ways, preserving 
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natural, long-lasting and labour-intensive technological processes, but guaranteeing 
consistently higher quality for generations. The taste of these products is often rediscovered 
by residents-consumers and tourists visiting the regions where the products come from. The 
popularity of fairs and other events promoting regional and traditional food serves as a 
confirmation of this fact. (Woźniczko, Piekut, 2015) 
 
Generally speaking, it should be recognised that the Polish food market with Protected 
Designations of Origin, Protected Geographical Indications and Guaranteed Traditional 
Specialities is relatively undeveloped.  Products are usually sold directly on the farm or at the 
producer's processing plant, at local sales outlets, fairs and markets without adequate 
marketing support. Products sold in bulk have limited export opportunities, and the share in 
the value of the entire Polish food and beverage market is below 1%. Poland is on the 18th 
position and in the group of new Member States it is overtaken by Hungary, which is ranked 
sixth with over 6% rate [AND--International, 2012]. 
 
Research (Rejman, Halicka, Nagalska, 2015) carried out among consumers in the EU and in 
Poland checking how well the symbols of food quality schemes are known is presented in Fig. 
2 – it demonstrates a significant lack of knowledge of EU quality systems in Poland, which 
allow to obtain additional profits and competitive advantage - pointing at the same time to one 
of the reasons for the current weakness of the Polish traditional and regional food market. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Knowledge of the EU quality scheme for traditional and regional food products  
in % of respondents' replies 

Source: Europeans Attitudes Towards Food Security, Food Quality and the Countryside. Eurobarometer389/Wave EB77.2- 
TNS Opinion&Social According to Rejman K., Halicka E., Nagalska H., Szanse polskiego rynku żywności tradycyjnej i 

regionalnej a zachowania konsumentów, Wieś i rolnictwo,2015, nr 3 (168) 2015 

 
Supporting the spread of knowledge about the culinary heritage may lead to the situation in 
which regional and traditional products will become a showcase of Poland and its regions as a 
tourist attraction and the diversification of activities in rural and less-favoured areas may 
contribute to the prevention of depopulation. 
 
The Act on registration and protection of names and designations of agricultural products and 
foodstuffs and on traditional products, in addition to the regulations on registration of names 
at EU level, also establishes the List of Traditional Products. The list includes products whose 
quality or exceptional qualities and characteristics result from the use of traditional production 
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methods and form part of the cultural heritage of the region in which they are produced as 
well as form a part of the identity of the local population. Traditional production methods are 
those that have been in use for at least 25 years. The List of Traditional Products aims to 
disseminate information about products produced by traditional, historically established 
methods. General data from the register of (https://www.gov.pl/web/rolnictwo/woj-ślaskie, as 
of 3 June 2018.) MR and RW of traditional products for the region of Silesia are presented in 
Table 1. 
 
Table 1: Traditional products from the Silesia region 

Type of product Number of 
registered 
items 

Examples of traditional products  
 from the region of Silesia 

dairy products 11 Bryndza żywiecka [the kind of cheese from the area of 
Żywiec] 
Oscypek (oszczypek) 
Ser domowy [homemade cheese] - zależok 
Twaróg krzepicki [quark cheese from Krzepice] 

meat 10  
fish products 5  
fruit and vegetables 10 Dynia w winie po cieszyńsku [Pumpkin in wine from the 

area of Cieszyn] 
Kompot ze śliwki [Plum compote]. 
Kwaki / karpiel [types of dishes] from Podbeskidzie 
Marmelada z dyni po cieszyńsku [Pumpkin marmalade 
from the area of Cieszyn] 
Powidła ze śliwki [Plum jam] 

fats and oils 2 Masło krzepickie [Butter from Krzepice] 
Smalec gęsi [Goose lard] from Siewierz 

bakers' and    confectioners' 
products 

32 Chleb cebulowy [Onion bread] from Tarnowskie Góry 
CHleb  “Herbski” [Bread from Herby] 
Kołocz weselny śląski [Silesian Wedding cake] 
Pierniki żywieckie [Resin gingerbread from Żywiec] 
Śląski chrustek/chrust/favorki [type of Silesian cakes] 
Śląski piernik tradycyjny [Silesian traditional gingerbread] 
Strudel jabłkowy/ cytrynowy [apple/ lemon cake] from 
Podbeskidzie 

honey  5 Miody z Ziemi Żywieckiej [Honey from the area of  Żywiec 
] 
Miód z nektaru kwiatów jurajskich [Honey from the nectar 
of Jura region flowers] 

dishes  28 Grochówka po częstochowsku [Pea soup from 
Częstochowa] 
Rolada wołowa śląska [Silesian beef roulade] 
Schab sztygarski [Foreman's pork loin] 
Wątróbki gęsie po siewiersku [goose livers from the area of 
Siewierz] 
Żur śląski [type of soup from Silesia] 

beverages 7 Piwo raciborskie [Beer from Racibórz] 
Napój z kwiatów czarnego bzu [Drink from Elder flowers] 

others 1 Makaron z Rudnik [Pasta    from Rudniki] 
Source: Own study as on 3 June 2018, according to https://www.gov.pl/web/rolnictwo/woj-ślaskie, as 
of 3 June 2018.  
 
5. Control of manufacturers 
 
In Poland there is an institution called  Inspekcja Jakości Handlowej Artykułów Rolno-
Spożywczych (Inspection of Commercial Quality of Agricultural and Food Products) that is 
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designated to check if a given product meets the conditions laid down in the specification. 
Producers who wish to confirm that they meet the standards contained in the specification 
should contact the provincial branch of the Inspectorate of Commercial Quality of 
Agricultural and Food Products (lIJHAR-S).  
 
6. Innovativeness in agribusiness 
 
The pace and type of implemented innovative changes in agribusiness is significantly 
influenced by globalisation [Rosińska-Bukowska ZM., 2014] - as a determinant of 
agricultural progress in terms of: biological, technical and organisational aspects, however, it 
also covers agricultural production processes. Unfortunately, innovations in agribusiness do 
not always use modern technologies or other scientific achievements [Kaczorowska 2009]. It 
is therefore important that all measures to implement new processes and produce innovative 
or improved products in the food industry are taken, including changes concerning  social and 
environmental aspects of the food market. Issues related to innovativeness also include 
technical and technological support, which facilitates management thanks to the speed of 
information exchange [Piwowar, 2014]. 
Specific raw materials, unique technologies, links with the region and its culture - these are 
inseparable characteristics that distinguish regional and traditional products from food 
produced in mass production in large processing plants.  
In Europe regional and traditional products account for around 30% of the demand for food, 
and the EU's quality and food safety policy (Hygiene Package Regulation (EC) 178/2002 of 
28 January 2002. laying down general principles of food law, establishing the European Food 
Safety Authority and laying down procedures referring to food safety. (2) - Regulation (EC) 
No 852/2004 of 29 April 2004.) and rules concerning the protection and promotion of 
regional and traditional products are important factors influencing the sustainable 
development of rural areas. 
 
Apart from financial support, innovation and eco-innovation in agribusiness (Popławski 2015, 
p. 106–112) is, first of all, supported by institutional, EU and national strategic documents:  
 The Lisbon Strategy and the National Development Plan  
 National Strategic Reference Framework  
 in the Operational Programme  
 Rural and agricultural development strategy 
 Rural Development Programme 2007-2013  
 EU Strategy "Europe 2020" with the Medium-term National Development Strategy to 

2020  
 Strategy for Sustainable Development of Rural Areas, Agriculture and Fisheries 2012-

2020 
 
7. Conclusion 
 
The above reflections concerning the issues of innovation in agribusiness in terms of the role 
of traditional, regional and organic products indicate the multithreaded nature of the problem, 
including aspects of institutional and financial support, as according to the predictions a 
significant part of EU funds at the regional level will be used for innovation and eco-
innovation in agribusiness. 
 
The creation of the traditional and regional food market in Poland is a result of integration 
with the EU, where awarding Protected Designations of Origin, Protected Geographical 
Indications and Guaranteed Traditional Indications is a tool of food quality policy. The 
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production of such food contributes to the improvement of incomes of semi-subsistence farms 
and local producers and to the increase in the competitiveness and tourist attractiveness of 
regions. Research results published in the literature on the subject indicate that in Poland there 
is insufficient knowledge of EU symbols of food quality system designations, and therefore 
probably also little is known about the significance and area of application of EU 
designations; including the possibility of gaining competitive advantage and additional profits 
– which fact serves as one of the reasons for the current weakness of the Polish traditional and 
regional food market as well as the development of the modern food economy, especially the 
increase in international trade. 
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Summary: The European Union supports the marketing activities of the small-sized 
agricultural producers in the present budgetary period (between 2014-2020). In our research, 
we aspired to evaluate the efficiency of marketing made by small producers, and the 
consumers’ claim for it. 
Approach: We collected an online consumers sample of more than 1000 people, in 2018 and 
in 2019, to examine the consumers’ food purchasing habits from more point of views.  
Findings: We found relation between consumers marketing attitudes and their monthly 
expenses on producers’ wares. The most efficient marketing channels were based on human 
relationships, for example, on personal contacts with the producers themselves. Role of the 
internet and social media can neither be neglected. On the other hand, traditional marketing 
channels were less popular or efficient among consumers. 
Practical implications: According to our experiences, programs for the community, - based 
on producers’ presence, and the quality aspects of their wares (e.g., cooking- or product 
presentations. or handicraft programs), - can attract potential costumers. 
Research limitations: To assess the efficiency of marketing channels, we have to know the 
consumers’ personals attitudes, widely. The higher willingness to pay is not necessary the 
result of the marketing activities alone. For “sure” conclusions further researches are needed 
in this topic. 
 
Keywords: short supply chain, food marketing, consumer survey, willingness to pay 
 
 
1. Introduction 
 
For todays, varied problems, connected to global trade, became well known. Greatest market 
shares- are owned by the great-sized chain-stores selling mass-products. The commerce of 
global wares gradually eliminates the local elements from the production (Bylok, 2014), and it 
affects the trade of local products and services negatively. Small agricultural producers who 
cannot benefit from economies of scale, can be excluded from the market of mass products.  
 
Taking part in short supply chains (SSCs) can mean an alternative opportunity for them (Kiss, 
2017). SSCs are a supported priority of the European Union, during the present budgetary 
period (between 2014-2020). According to the “Regulation (EU) No. 1305/2013” (from the 
viewpoint of support policy) those trade channels can be considered as “SSCs” where selling 
happens directly from consumers to producers or by maximum one intermediary actor. 
 
In the last decade, many authors and literatures discussed the role of short supply chains in the 
agricultural sector, or the rural development (Dunay et al., 2018). However, the popularity of 
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the SSCs has increased amongst the consumers, and their role can be considered as 
“marginal” in the European food system (Augre Granier, 2016)  
 
2. Research Background 
 
In the most of case studies examining SSCs, it can be observed that the main reason of 
preferring producers’ wares or producers’ markets is the products perceived good quality. For 
example, according to the results of Mancini and her contributors (2018, 19.p.) – who 
examined the SSC-trade of special cheeses, -   “product quality is the biggest attraction factor 
bringing consumers into the outlet.” But in the case of premium-quality or premium price-
level products, limited is the number of customers willing and able to pay these high prices 
for producers’ goods. As an example, in the study of Dogi and her contributors (2014), two-
thirds part of responders was willing to pay 10-25% additional charge for handcrafted 
products, compared to the ordinary products. But on the other hand, further researches from 
the United States reported that most responders would prefer local products only with same 
prices. According to the study of Brown (2003), only 6% part of customers would pay more 
than 10% additional charge for local products.  
 
Naturally, there are different consumers’ prices amongst the SSC-channels. It depends on the 
type of the given SSC and its geographic place. For example, the main criticism of the 
producers’ markets is the high consumers’ prices (Benedek, Balázs, 2014). But depending on 
the type of the sales channels, it is not regular. Bakos (2017/a) – who examined the 
consumers’ communities – mentioned the argument that in this case of buying, products can 
be reached at a relatively low, producers’ prices.   
 
Besides prices, consumers’ preferences generally also have a great role. There is a certain 
consumers’ group, whose members’ are not willing to boy nonlocal products (Berg, Preston, 
2017); however, their numbers are probably low. According to the authors were mentioned 
above, a group of consumers can also be observed, who are willing to buy local products 
instead of nonlocals, in the case of acceptable prices. 
 
In the exploring study of Kiss (2017), according to the respondent producers opinions; right 
marketing and product-promotion would mostly be necessary for the improvement of 
producers’ trades. The values of consumers goods should be communicated to consumers. 
This perception is in line with the current aspiration of the EU support policy, that wants to 
help the producers’ reach markets by marketing and by SSCs. (The related priority is reported 
in the document of “3A Focus Area Summary.”) According to our experiences from Hungary, 
only a few parts of SSC-producers pay attention (and money) to the marketing or 
advertisements consciously. Perhaps the decisive reason for this is that most of their time is 
tied up by production and sales and that they do not trust the return of marketing spendings. 
 
According to the results of Szabó and Juhász (2012) – who examined the market trade in 
Hungary – the majority of the market organizers or leaders did not use any marketing tools for 
advertising or for informing the customers. The most common way of marketing was the use 
of tables, and getting information from relatives or acquaintances, but even these methods 
were mentioned by only a low part of responders. Bakos (2017/b) point out the importance of 
marketing regarding local foods. Resulted from her survey, young people do not prefer local 
foods, and for this reason, the various “product popularising” and “consciousness awakening” 
activities could be important (… or necessary). Producers should find the reason for why 
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consumers prefer them to a hypermarket or any other commercial channels. Furthermore, the 
“adventure-effect” could also be important in attracting customers (Fehér, 2007). 
 
3. Methodology 
 
The aim of our research was to get known the efficiency and opportunities of SSC-marketing, 
by an online survey collected amongst the residents of the Northern-Hungary Region. Since 
the support policy would like to help the small producers’ trade by the SSC and marketing, we 
consider it essential to assess the utilization of marketing activities.  At this point, we 
emphasize a limitation of our survey. It is very hard to assess the success of marketing 
objectively. It can be affected by numerous factors. 
 
We collected our sample from October of 2018 till June of 2019.  One thousand thirty-four 
responders (giving satisfactory answers) participated in the survey. (We found some “missing 
values,” but we did not exclude the given responders if he/she had just a few one.)   
The sampling area was basically the Northern-Hungary Region. In this way, 86% of the 
responders originated from counties Heves, Nógrád or Borsod-Abaúj-Zemplén. The 
remaining responders lived primarily in settlements located near to the boundaries of the 
previous three counties, or in Pest county or Budapest.  We spread our survey online, by 
direct email request and through social media.  
Among the respondents, groups of women (69%), people who were younger than 35 years 
(49%), and who had college or university degree (50%), were overrepresented compared to 
the national average. (It is not surprising, because these segments are present in greater 
numbers among the regular internet-users.) Regarding their family states, the majority of the 
responders (41%) were married or lived in a common-law marriage (24%). Sizes of the 
households were divided equally: 2 persons: 26%, 3 persons 26,6%, 4 persons: 25,1%, 5 
persons: 9,6%. 
We collected our questionaries with Google forms. Results were processed and evaluated by 
Microsoft Excel and IBM SPSS 10 statistic program. To present the results, we used 
descriptive statistics, Chi-square tests, and Cramer’s association.  
 
4. Results and discussion 
 
Our research result is in line with the tendency was presented in the “Introduction” chapter 
(Marie-Laure – Augre-Granier 2016), that producers’ trade has only an additional role in the 
consumers’ buying. One-third part of our responders, in an average month, spent a maximum 
of 16 EUR on local producers’ goods. Further one-third spent between 16 and 31 EUR. Only 
the remaining part of customers meant more considerable demand than this. The most popular 
producers’ food was honey, then eggs, and that was followed by fruits and vegetables.  
 
Referring to the “Research background” chapter; a lot of customers did not obtain proper 
information about the local producers’ wares (Figure 1) They may not know about them or 
not know where to buy them. This result point the customers’ (possible) need for marketing, 
but we cannot infer from it (alone), that marketing can increase the incomes of local 
producers.  
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Figure 1: How far does the lack of information mean problem for you when you 

buy local foods? (assessing on a 5-rank Likert-scale, n=1002) 
Source: own editing 

 
The traditional marketing channels were less effective (e.g., newspaper-, or television- or 
radio advertisements, leaflets, posters, promotional products) (Figure 2).  
The most efficient marketing channels were the “mouth-advertisements,” in other words; 
getting information from relatives, acquaintances (in line with the results of Szabó and Juhász 
2012), and the personal contacts with the producers themselves. These had the greatest 
impacts on customers’ decisions. From the viewpoint of being known, popularity and 
efficiency, it is worth to mention the role of the internet and social media, that becomes more 
and more important nowadays.  
We summarized how many marketing channels influenced the customers (based on their own 
opinions), and we compared it with their monthly spendings on producers’ goods. (Figure 3) 
 
 

 

Figure 2: Presence and efficiency of marketing channels in the local producers’ trade 
Source: own survey 
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Figure 3: Relation between the numbers of affecting marketing channels and  
the consumers’ expenses on producers vares. 

Source: own survey 
 
According to the Pearson Chi-square test (value: 73,524; degree of freedom (df): 20; 
significance level (alfa): 5%), there is a significant relationship between the influence of 
marketing channels and the amounts spent on producers’ goods. According to Cramer 
association (value: 0,134), this relation is weak. In practice, it means that higher expenses can 
be observed at responders influenced by more marketing channels, than for example, 
responders were affected by only one or none. 
 
Must be emphasized that this relationship can be resulted by underlying (hidden) factors also. 
It can be proved statistically that responders with higher level of education spent more on 
producers good. Similarly, people living in larger households or greater family (if we use 10% 
level of significance instead of 5), and customers who considered themselves wealthier, also 
spent more on producers’goods. However, these factors were not in relationships with the 
numbers off affecting marketing channels. (From another point of view, we can not 
demonstrate, that how deep is the impact of the certain marketing channels.) Both of monthly 
expenses and receptivity for marketing channels were related to positive consumers’ attitudes 
regarding quality-parameters of the products (e.g., freshness, content, cleanness, and so on). 
Our conclusion that responders who are receptive for more marketing channels can have 
greater willingness to pay, independently of demographic features (apart from other 
consumers’ attitudes). 
 
With the influence of 0 or 1 marketing channel, the consumers monthly, averagely spent 
between 16 and 31 EUR. With the increase of influencing marketing channels, spending 
between 31 and 47 EUR appeared in growing proportion. (Table 1) 
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Table 1: The measure of consumers’ spendings regarding  the numbers of marketing channels 

Numbers of influencing 
marketing channels  

Numbers of 
responders 

 

Averages of 
spending-categories 

on producers’goods * 

Standard 
deviation 

Relative standard 
deviation 

(Std. dev. / 
average) 

0 288 1,93 1,156 0,56 
1 136 2,04 1,141 0,52 
2 260 2,38 1,226 0,50 
3 159 2,53 1,257 0,42 
4 86 2,5 1,06 0,54 
more than 4 91 2,16 1,157 0,56 

* Explanation: 
1: monthly expenses between 0 and 16 EUR  
2: monthly expenses between16 and 31 EUR 
3: monthly expenses between31 and 47 EUR 
4: monthly expenses between 47 and 63 EUR 
5: monthly expenses above: 63 EUR  

Source: own survey 
 
 
5. Conclusion 
 
In our survey, we aspired to assess the necessity and effectiveness of small producers’ 
marketing activities. It is based on a consumers’ survey with more than 1000 participants, 
lived mainly in the Northern-Hungary Region. 
 
It is not a surprising result, but local products and short supply chains play only an additional 
role in the common food-retail. 
Approximately half part of the respondents stated that they face the problem of lack of 
information problem when they buy local products. (Probably) they did not get proper 
information about the producers, or about the place of shopping. 
 
Traditional marketing channels (e.g., television- and radio advertisements), were the less 
effective way of advertising. On the contrary, the most effective “advertisements” based on 
direct human relationship. Positive consumer attitudes in terms of the quality features of the 
products (e.g., freshness, content, cleanness and so on), were also in positive relationships 
both with the monthly expenditures on consumers’ goods and with the receptivity for 
marketing.  Worth mentioning, that nowadays, the role of the internet and social media 
becomes more important in advertising. It is quick, cheap, and can reach a wide range of 
potential customers. 
 
Consumers who were influenced by more marketing channels, had greater monthly 
expenditures on producers’ goods. For this reason, we make a (conditional) conclusion that 
good marketing activities or strategies can increase the consumers’ demand. We would like to 
emphasize that greater willingness to purchase is not solely caused by marketing activities. It 
can be affected by consumers preferences that are not covered by our study (e.g., the 
consumers’ perceptions of wares from global chain stores.) 
 
Adventure- or experience effects of shopping can neither be underrated. We see potential in 
all kinds of programs that promote the formation of producer-consumer relations and trust. 
Good examples can be the cooking- or products presentations, or common cooking from 
producers’ materials, or handicraft programs or the presentation of the producing methods 
even through farm visits. According to our results, the successfulness of such campaigns can 
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be increased if producers emphasize the positive aspects of their products, focusing on quality 
aspects. 
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Summary: In the multicultural settings, employee engagement plays an essential role that 
allows achieving financial prosperity and engrossing healthy relationships among employees. 
It helps to elevate the economic stability of the organisation. However, where there is a 
failure, conflict situation occurs and that clearly touches the growth and stability. Therefore, it 
becomes necessary to study the influencers that affect the communication flow, which greatly 
has an impact on employee engagement. Communication is vital for collaboration, improving 
employee determination, endorsing transparency and reducing attrition in the organisations. It 
helps in identifying and systematizing deficits, defining the role that can drive the employees 
to be engaged. It is fundamental to a sustainable relationship of employees, which helps to 
achieve organisational goals. 
Purpose: Despite the familiarity of the topic, it appears to be the existence of very limited 
researches done on the role of communication in employee engagement focusing on one 
single multicultural organisation. The objective of the study is to investigate the influence of 
communication in employee engagement in the multicultural settings and to study the rigid 
obstacles that are being stoppages for the free communication flow. 
Design/Methodology approach: To achieve the objective, a single multicultural organisation 
based in Europe was taken, which has a culturally diverse workforce of about 1880 from 150 
nations has been taken for the study. A descriptive analysis on job relevance, an association 
between demographics and employee profile by applying chi-square analysis apart from 
applying correlation analysis to gauge the association between employee engagement and 
communication, and descriptive analysis on the possible existence of barriers were employed 
to understand the impact of communication. 
Findings: The findings of the chi-square analysis showed that there is no association between 
demographics and employee profile. Further correlation analysis clearly revealed that there is 
a high degree of linear association between employee engagement and communication. 
Further, the research confirmed that there existed barriers that obstruct the communication 
flow. 
Research Limitations: The study is limited to employees of one single multicultural 
organisation. The result may not be applied to other multicultural organisations due to 
variation in size, employee profile and organisational culture. It is highly recommended to the 
management to encourage employees to participate in the induction programme irrespective 
of their grade to gain in-depth knowledge about the organisation and its culture that would 
help to groom employees on the implementation of their essential variances and leveraging 
diversity to build competencies apart from barrier breaking activities. Further, in order to 
enhance employee commitment for the benefit of the organisational stability and to eradicate 
communication barriers, it is worth focussing on implementing future in-depth research for an 
impartial analysis to identify communication glitches.  
 
Key words: communication, diversity, employee engagement, human resources management, 
organisations  
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1. Introduction 
 
In multicultural settings, effective internal communication greatly helps in transferring 
information and plays a key role in decision-making. Concurrent evolution of multifaceted 
organisational development depends mainly on the communication set up as it supports to 
study human communication within the organisational settings and to study the administration 
of organisational behaviour. Communication is a distinctive tool that is used to lead 
employers and employees to perform in a preferred method to attain the goal. It is 
effervescent not only for positive external business relationships but also promotes internal 
expansion. It is a fundamental tool to anticipate success and or failure. It nevertheless acts as 
the backbone of the organisation as all process travel through the channels of internal 
communication. Operative communication and effective accomplishments in organisations 
are strongly intertwined. The effective communication competence is a required skill for 
organisational success. Coordination is key for competitive advantage in the global market. 
The complicated communication structures often lead the process more complex, building 
frustration among employees, and eventually affect the fundamental line of business. In the 
organisations, due to the distance in geographical locations, time zones, languages, and 
cultures communication becomes complicated and most affected (Portnaya, 2015). As well, 
the significant cultural difference makes the way that the message is seen and communicates 
by people differently (Kandampully et al., 2001).  
 
The employees are the greatest resource of organisations and no doubt that engaged 
employees play a role that allows organisations to achieve the financial potential and to 
enhance economic stability, Attaining engaged employees is a great challenge and it is the 
success secret. A clear communication strategy is considered essential to improve employees’ 
engagement and to avoid conflicts in a diverse work environment. In organisations, when the 
process of communication pass-through hierarchical channels, it is possible that many 
communication hindrances transpire either due to lack of clarity or lack of understanding that 
could have a serious impact on employee engagement (Ganapathi, 2016). Skilled 
communication is a bilateral drive, which allows an exchange of information flow flawlessly. 
Every organisation has a distinct culture and it is expressed by the way people communicate. 
Based on which, the ideas evolve and the decision taken. Futile communication channels 
cause often communication conflicts. In other words, it reflects negatively affects the 
motivation of employees when information is not shared in an anticipated mode. Thus this 
research is very important to build an optimistic work culture that has a clear set up of 
communication channels which opens up a healthy work environment enabling employees to 
be productive and more engaged for the organisational success and stability.  
 
2. Literature review 
 
Organisational Communication is complex to define and it is the method by which persons 
stimulate meaning in the thoughts of others, by means of vocal and nonverbal messages 
(Richmond and McCroskey, 2009). It is the display and interpretation of messages (Pace and 
Faules, 1994). Poor organisational climate, such as conflicting communication styles would 
lead to stress, which is considered to be one of the major occupational hazards in the 
workplace (Ganapathi, 2013).  
 
Improving internal communication encourages employee engagement (Balakrishnan, 2013). 
As communication relates to employee engagement to achieve the planned results in business, 
(Henson and Ketterer, 2015) an in-depth exploration of communication is an absolute need. 
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The committed workforce has a close relationship with productivity and organisational 
reputations (Beatson et al., 2014). As Hayase (2009) pointed out communication has an effect 
on employee engagement and organisations could utilise communication as a tool to improve 
employee engagement. As such, the employee profile like the length of service, monthly 
income, and workstation arrangement plays vital roles for the employees to be engaged in 
their work (Harley et al., 2005). The impact of communication on employee engagement is 
important to leverage and when failed organisations have to pay a high price on the strategies 
to improve (Gokulakrishnan and Wesley, 2014) and so the communication process has to 
support to build trust among employees (Zajkowska, 2012). The level of organisational 
communication is an important factor to understand employee engagement (Woodruffe, 
2006). 
 
Despite the familiarity of the topic, to the best of researcher’s knowledge, there is no detailed 
study done combining communication and employee engagement to investigate the impact of 
communication and possible pertinent barriers focussing one single multicultural organisation 
based in Europe. 
 
3. Research Methodology 
 
This study is to understand the role of communication and its influence in employee 
engagement and the barriers that interrupt the communication flow focussing one single 
multicultural organisation based in Europe which has a diverse workforce of about 1880 from 
150 nations. In order to achieve the objective, a hypothesis (H0), `There is no significant 
association between employee engagement and communication’ has been formulated to test 
and the conclusions are drawn based on the test results. The employee engagement has been 
taken as a dependent variable and communication has been taken as an independent variable 
(factors: knowledge sharing, teamwork, role clarity culture, and technology). 
 
This research used a mixed research method to serve the overall purpose of the study, to 
identify the research question and relating factors that influence organisational 
communication structure that in turn impact employee engagement. Using convenience 
sampling, a valid 681 responses were obtained by circulating a survey questionnaire 
considering both dependent and the independent variable and further analysed using IBM 
SPSS 22.0 software. 
 
To gauge the reliability of the received data, Cronbach’s alpha test was applied upon receipt 
of 10 percent of the total responses. The result of 0.823 and above confirmed the reliability of 
the questionnaire. From the researcher’s perspective, chi-square analysis which is highly vital 
to understand the relationship between demographics and employee profile, whether they 
influence each other, thus impact employee engagement by distressing communication 
channels, has been applied. Further correlation analysis has been applied to study the strength 
of association between two measurable variables. 
 
4. Results and Discussion 
 
To understand the work relevance of employees, descriptive statistics have been applied. 
 
80% of employees revealed that they are satisfied with their job description and their job is 
relevant to their work experience (Figure 1). In such a case, as the majority of employees 
have satisfied with their job description, it can be assumed that they have fewer issues. 
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However, the 20 per cent of the employees revealed that their job description is not relevant 
which needs to be taken into consideration, as it is extremely vital for the organisation. 
Accordingly, Brault et al. (2014) stated that job relevance is required for self-awareness and 
better collaboration. It is a key factor of inter-professional collaboration, both from an 
organisational and professional perception. 
 

 
Figure 1: Job Description Relevance to qualifications and experience 

Source: Primary data 
 
4.1. Association between Demographics and Employee Profile 
In this study, the chi-square analysis has been done to discover whether there is an association 
between job category and length of service. 
 
The p-value as 0.068, which is not a significant value (sig. value is more than 0.05). Thus it 
can be said that there is no association between job category and length of service (Table 1). 
A study that was carried out by Jaupi and Llaci (2015) proved that demographic 
measurements are strongly associated with employee engagement, especially with the years of 
experience. In general, the length of service is strongly associated with employee engagement. 
The optimistic employee engagement is possible when the job category is clear with the given 
tasks.  
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Table 1: Job Category and Location 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 7.136a 3 .068 

N of Valid Cases 681   

Note: a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 36.79. 
Source: Primary data 
 
4.2. Correlation Analysis 
To find the direction of the relationship between the dependent and independent variable, Karl 
Pearson’s correlation analysis was applied. The higher the correlation, the higher the 
relationship between the variables and which in turn influence communication at a higher 
level. The correlation coefficient (or "r") is the result of the correlation analysis. The value of 
r is closer is to +1 or -1, the more meticulously the binary variables are linked. The hypothesis 
has been envisaged to explore the association between the dependent variable, employee 
engagement, and independent variable, communication (Factors: Knowledge sharing, 
Teamwork, Role Clarity, Culture and Technology). 
 
From the analysis it is clear that there is a significant positive relationship and the result does 
not show any negative relationship (Table 2). 
 
Table 2: Employee Engagement 

 
Knowledge 

Sharing 
Team 
work 

Role 
Clarity 

Culture Technology 

Knowledge sharing 
Pearson Correlation 1 .617** .490** .235** .478** 

Sig. (2-tailed) .000 .000 .000 .000 

Teamwork 

Pearson Correlation .617** 1 .518** .178** .349** 

Sig. (2-tailed) .000 .000 .000 .000 

Role Clarity 

Pearson Correlation .490** .518** 1 .256** .382** 
Sig. (2-tailed) .000 .000 .000 .000 

Culture 

Pearson Correlation .235** .178** .256** 1 .306** 
Sig. (2-tailed) .000 .000 .000 .000 

Technology 
Pearson Correlation .478** .349** .382** .306** 1 

Sig. (2-tailed) .000 .000 .000 .000 
* Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed) 
Source: Primary data 
 
The inferences explain the variables measured. As presented inferences are explained on the 
strongest correlation of the variables measured in the study. 1) There is a statistically 
significant positive correlation between knowledge sharing, teamwork, role clarity, culture, 
and technology. Further, an r-coefficient value of 0.617 indicates that there is a very strong 
positive correlation between knowledge sharing and teamwork; 2) there is a statistically 
significant positive correlation between teamwork, knowledge sharing, role clarity, culture, 
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and technology. Further, an r-coefficient value of 0.617 indicates that there is a strong 
correlation between teamwork and knowledge sharing; 3) there is a statistically significant 
positive correlation between role clarity, knowledge sharing, teamwork, culture, and 
technology. Further, an r-coefficient value of 0.518 indicates that there is a moderate positive 
correlation between role clarity and teamwork; 4) there is a statistically significant positive 
correlation between culture, knowledge sharing, teamwork, role clarity, and technology. 
Further, an r-coefficient value of 0.306 indicates that there is a weak positive correlation 
between culture and technology; and 5) there is a statistically significant positive correlation 
between technology, knowledge sharing, teamwork, role clarity, and culture. Further, an r-
coefficient value of 0.478 indicates that there is a moderate positive correlation between 
technology and knowledge sharing. The correlation analysis illustrated a high degree of linear 
association between the dependent variable, employee engagement and independent variable, 
communication. The results show that there is a very strong to weak positive correlation 
between variables.  
 
4.3. Communication barriers 
It is possible that many barriers affect internal communication workflow in the multinational 
organisations, such as cultural, physical, organisational, and emotional barriers to name a few. 
The barriers of communication twist the intended messages and the required information does 
not spread in the expected desired form (Ganapathi, 2014). Barriers of communication lead to 
the conflicting ambiance and detached professional relationships among colleagues 
(Lunenburg, 2010). The respondents’ opinion on the causes for possible existence of barriers 
in the organisation reveals that ‘status and eligibility difference’ (24%), ‘hierarchy’ (22%), 
‘bureaucracy’ (21%), ‘grade plays a role’ (15%), strict rules and regulations’ (13%), and 
‘nationality plays a role’ (5%) (Figure 2). 
 

 
Figure 2: Possible reasons for Communication Barriers 

Source: Primary data 
 
4.4. Findings 
Based on the research and analysis, the findings of the chi-square analysis revealed that there 
is no association between demographics and employee profile. Correlation analysis revealed 
that there is a high degree of linear association between employee engagement and 
communication. As well, the descriptive analysis confirmed the existence of possible barriers 
that impede the communication flow which hinders the engagement of employees. 
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5. Recommendations and Conclusion 
 
Although in a huge multinational organisation, where diversity is in place, the barriers of the 
communication cannot be evaded, it is important to survey periodically and find out the ways 
to eliminate the barriers necessary for the stability of the organisation. It is key for 
organisations to encourage employees to comprehend the importance of communication skill. 
When the forms and channels of communication of an organisation are clear and open, it can 
create a sense of transparency in the organisation and that builds trust. Engaged employees 
experience a compelling purpose, importance in their work and give their distinct effort to 
enhancement the organisation’s goals. Engaged employees are not just dedicated but 
interested in what they do. They are the employees who are more rewarding, dynamic, 
intensive, enjoy and less probable to consent the organization. Where there is a lack of role 
clarity, communication problems persist. Role clarity may be defined as a lack of clearness 
about the work that is given to the employee. Internal communication is fundamental for 
constructing a culture of clearness between administration and workers, and it can occupy 
employees in the organisation’s significances (Mishra et al. 2014). The organisation will have 
difficulties to flourish without having committed employees who are important components to 
attain the goal of the organisation. In a modern business environment, the concept of 
focussing on operative communication becomes indispensable (Ganapathi, 2019). In other 
words, for effective working in every part of an organisation, organisational communication is 
indispensable as the workplace communication links departments together for the 
organisational success. The satisfactory communication strategy strongly impacts employee 
engagement positively. Motivated and engaged employees are the key essentials for 
organisations. And so, organisations have to prioritize identifying communication barriers and 
eliminate for stability and success. Necessary steps should be taken to improve the motivation 
of the employees by giving regular motivational training to enhance the employees ‘morale of 
all cadres. To guarantee the success and stability of an organisation, it is imperative to identify 
the possible communication barriers, to take action for the ways to eradicate and to have 
committed employees (Ganapathi, 2018). Without efficient employees, the goal could not be 
accomplished. Therefore, understanding that the highly motivated and committed employees 
are the key essentials for the success, organisations have to prioritize identifying 
communication barriers and eliminate for sustained success.  
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Summary:  
Purpose: The research is related to solvency forecasting models, application and 
determination of precision. The objective of the study is to explore available models, examine 
whether those that include cash flow indicators are more precise in solvency prediction than 
those that miss them. The aim of the study is to identify the most relevant, robust and accurate 
warning mechanism of corporate failure for the manufacturing companies’ stakeholders to 
forecast potential problems.  
Design/methodology/approach: The study is based on data from 131 Latvian manufacturing 
companies with an annual turnover of one to three million EUR over the period of 2011 to 
2016. The model validation is performed by estimating two types of errors and using receiver 
operating characteristic (ROC) curves.  
Findings: Solvency prediction models provide uneven results; however, there are solvency 
models that are successfully adaptable for the purpose of insolvency prediction. 
Research limitations: Not all companies have to prepare cash flow statements; therefore, part 
of the data of the sampled companies was not usable. Although financial data of all Latvian 
manufacturing companies that became insolvent in 2016 were used, the number of insolvent 
and solvent companies was asymmetric. 
Practical implications: The results of the study comprise the authors’ considerations of the 
models as recommended, possible and not recommended for predicting insolvency of Latvian 
manufacturing enterprises. 
 
Keywords: solvency models, solvency forecasting, cash flow, bankruptcy, validation 
 
 
1. Introduction 
 
The study focuses on insolvency prediction models that include cash flow ratios in 
comparison to well-known and applied models. The study attempts to check the accuracy of 
models such as Ratio Models with cash flow in predicting the insolvency of industrial 
enterprises. The goal of the study is to obtain solvency prediction methods, their use for 
Latvian companies, by laying down a more suitable method for processing industrial 
companies with an annual turnover of 1 million EUR to 3 million EUR. Furthermore, the 
study investigates whether insolvency assessment models that include cash flow ratios show a 
better performance than those that miss them. The objectives of the research are as follows: 
 to carry out an overview of the results of the previous research on insolvency prediction 

models that include cash flow ratios; 
 to evaluate the performance of insolvency prediction models using a two-error method 

and ROC curves; 
 to make conclusions on the performance of insolvency prediction models and work out 

recommendations on their application.  
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The paper examines the performance of ten insolvency prediction models, including first two 
without cash flow ratios: Altman Z’, Altman Z”, Fulmer, Kralicek, CH-index, Terescenko and 
Virag & Kristof. 
 
2. Research Background 
 
From the beginning of the development of cash flow models, their role in predicting corporate 
failure is rather contradictory and unconvincing. Thus, according to the results of Sharma 
(2001) in 10 studies out of 21 studies (other groups of financial ratios did not participate in the 
studies) the relationship between the absolute value of cash flow (usually the operating cash 
flow) and the relation with business failures were investigated, and in 11 cases cash flow 
utilization ratios were used (operating cash flow (OCF)/total liability; OCF/sales; OCF/total 
assets). While Gentry et al. (1985), Viscione (1985), Gombola et al. (1987) demonstrate that 
OCF does not have significant informational content in assessing business failures, 
comparable studies by Gahlon & Vigeland (1988), Gilbert et al. (1990), Ward (1994), on the 
contrary, show that OCF adds significant predictive power to the model. Similar contradictory 
conclusions have recently been received. In the studies by D. Wedzki (2008; 2010) we are 
talking about the partial utility of using the cash flow indicator for modeling business failures. 
D. Wedzki (2010) concluded “that in bankruptcy modeling the sequences of signs and signs 
and amounts can be useful but financial ratios are only partly useful” (p. 123). The topicality 
of information regarding cash flow along with other financial ratios to predict bankruptcy was 
emphasized by Beaver (1966).  
In Table 1, the authors summarize the information on the bankruptcy prediction models 
examined in the paper. 
 
Recently, a study by Steinbega & Millere (2017) has been carried out to explore, compare and 
assess the solvency indicators that are calculated using traditional methods of financial 
analysis of cash flow statements. Another recent study by Kamaluddin et.al. (2019) stresses 
that cash flow ratios are reliable tools to predict financial distress.  
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Table 1: Bankruptcy prediction models examined in the paper 

Model Description Criterion 
Altman Z’ 
(2000) 

Z’ = 0.717X1 + 0.847X2 + 3.107X3 + 0.420X4 +  
+ 0.998X5 
X1 – Working capital/Total assets; X2 – Retained earnings/Total 
assets; 
X3 – Earnings before interest and taxes/Total assets; 
X4 – Book value of equity/Book value of total debt; 
X5 – Sales/Total assets.  

Z’ > 2.9 “Safe” zone 
1.23 < Z’ < 2.9 “Grey” zone 
Z’ < 1.23 “Distress” zone 

Altman Z’’ 
(2002) 

Z’’ = 6.56X1 + 3.26X2 + 6.72X3 + 1.05X4 
X1 – Working capital/Total assets;  
X2 – Retained earnings/Total assets; 
X3 – Earnings before interest and taxes/Total assets; 
X4 – Book value of equity/Total liabilities.  

Z’’ > 2.6 “Safe” zone 
1.1 < Z’’ < 2.6 “Grey” zone 
Z’’ < 1.1 “Distress” zone 

Fulmer (1984) H = 5.528V1 + 0.212V2 + 0.073V3 + 1.27V4 – 
– 0.120V5 +2.335V6 + 0.575V7 + 1.08V8 + 
+ 0.894V9 – 6.075 
V1 – Retained earnings/Total assets;  
V2 – Sales/Total assets 
V3 – Net profit before taxes/Book value of equity;  
V4 – Cash flow/Total liabilities;  
V5 – Total liabilities/Total assets; 
V6 – Current liabilities/Total assets;  
V7 – Fixed assets/Total assets; 
V8 – Working capital/Total liabilities;  
V9 – Earnings   before   interest   and   taxes/Interest expenses.  

H < 0 “Distress” zone  
H > 0 “Safe” zone 

Kralicek 
(2007) 

X1= Equity/Assets 
X2=(Liabilities-Cash)/Cash flow 
X3=EBIT/Assets 
X4=Cash flow/Revenues 

KQTM=∑ /4 
KQTM.> 3 -stable enterprise 
KQTM<3 – uncertainty 
KQTM <1 – insolvency 

Points Px 4 3 2 1 0 
X1 >0.3 02.-0.3 0.1-0.2 0.0-0.1 <0.0 
X2 3< 3-5 5-12 12-30 30> 
X3 0.15 0.12-

0.15 
0.08-
0.12 

0.00-
0.08 

<0.00 

X4 >0.1 0.08-
0.1 

0.05-
0.08 

0.00-
0.05 

<0.00 

CH-Index 
(Kliestik et al. 
2018) 

CH=0.37X1+0.25X2+0.21X3-0.10X4-0.07X5 
X1= Earnings after tax/Total capital 
X2= Earnings after tax /Sales 
X3= Cash flow/Total liabilities 
X4= Total liabilities/Sales*365 
X5= Debt/Total capital 

CH≥2.5- Prosperous enterprise 
2.5>CH>-5 – Average enterprise 
CH≤-5 Non-prosperous enterprise 

Terescenko 
(Kliestik et al. 
2018) 

Z=1.5X1+0.08X2+10X3+5X4+0.33X5+0.1X6 
X1= Cash flow/Total liabilities 
X2= Total assets/Total liabilities 
X3= Profit/Total assets 
X4= Profit/Sales 
X5= Production inventory/Sales 
X6= Sales/Total assets 

Z<0 – Bankruptcy 
0<Z<1 Threat of bankruptcy 
1<Z<2 Financial instability 
Z>2 Stale enterprise 

Virag & 
Kristof (2005) 

Z=1.35661X1+1.63397X2+3.66384X3+0.03366X4 
X1= Quick ratio 
X2= Cash flow/Total liabilities 
X3= Current assets/Total assets*100 
X4= Cash flow/Total assets 

VH>2.61612 Solvent enterprise 
VH<2.61612 Insolvent enterprise 

“Safe” zone – a model does not predict bankruptcy. 
“Distress” zone – a model predicts bankruptcy. 
“Grey” zone – cannot make significant conclusions (company may or may not be insolvent). 

Source: Summarized by the authors 
 



353 
 

3. Methodology 
 
The analysis is conducted on a sample of 131 Latvian processing industry companies over the 
period of 2011 to 2016. In the research paper, the following qualitative and quantitative 
methods are applied: the monographic method, the graphical method, analysis of statistical 
data and comparative analysis. The research is based on published papers on insolvency 
prediction models, as well as on financial information of companies provided by Lursoft. 
 
Within the framework of the research, the authors selected companies, the turnover of which 
in the period of 2011 to 2016 was, for at least one year, in the range of 1 million EUR to 3 
million EUR. According to the selection criteria, this group of companies had 1,111 
companies of which, in 2016, 26 companies had become insolvent. In order to determine the 
sample size required, an estimate of its size at a confidence interval of 95% was made. 
Random selection algorithm of the American company Raosoft was used to determine the 
sample set. The calculation was carried out using the following parameters: a permissible 
error limit of 5%; a confidence interval of 95%; the number of enterprises from which the 
sample was created – 1,111; breakdown – 50% (Raosoft, 2017). According to the calculation, 
the required sample size was 286 companies; therefore, a random selection of 300 companies 
was performed. Only companies that had been solvent during the period of 2011 to 2015 were 
analysed. In addition, companies whose accounts indicated characteristics of fraud were 
excluded. According to the law on annual reports and consolidated annual reports of Latvia, 
only companies that exceed two of the following indicators have to prepare cash flow 
statements: balance sheet total – 4 000 000.00 EUR; net turnover 8 000 000.00 EUR; average 
number of employees during the reporting year – 50. Companies that had not had cash flow 
statements were excluded from the sample. As a result, 13 out of 143 companies were 
insolvent and this sample was used to perform the validation. 
 
The accuracy of each model was estimated in two ways. First, a two-error method described 
by Altman (1968) was used. The results are presented in a matrix in Table 2. The H stands for 
a correct classification and the M stands for misclassification. M1 represents Type I error and 
M2 represents Type II error. Type I error occurs when a model does not predict bankruptcy 
and Type II error means that the model predicted a solvent company as bankrupt. The sum of 
diagonal H’s equals the total correct “hits” and, when divided by the total number of tests 
made, shows the percentage of correct classifications. This percentage is equivalent to the 
coefficient of determination in the regression analysis, which measures the percentage of 
variation of the dependent variable explained by the independent variables (Altman, 1968). 
 
Table 2: Accuracy Matrix 

 Predicted Group Membership 
Actual group membership Bankrupt Non-Bankrupt 
Bankrupt H M1 
Non-Bankrupt M2 H 

Source: Altman, 1968 
 
Second, for each model for the year 2015, using the IBM SPSS, the ROC (receiver operating 
characteristic) curve and the size of a specific area under its AUROC (area under ROC) are 
calculated. The ROC curve indicates how well the classifier, within the framework of the 
present study, can classify the results obtained by separating solvent companies from 
insolvent companies. ROC graphs are a very useful tool for evaluating and visualizing 
classifiers. They provide a better measure of classification performance than scalar measures 
such as accuracy, error rate or error cost (Fawcet, 2006). 
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4. Results 
 
First, the authors of this study calculated and analysed the results by a two-error method. 
Second, the ROC curve was constructed for all the models, and the area under the ROC curve 
(AUROC) was calculated. The results are summarized in Table 3. The information in the 
table also includes the cut-off points used to estimate Type I and Type II errors. 
 
Table 3: Validation results of Type I and Type II errors and AUROC 

Model Cut-off 
points 

Type I 
error 

Type II 
error 

Overall 
accuracy 

AUROC 

Altman Z’  1.23 67% 20% 77% 0.514 

Altman Z” 1.1 33% 37% 64% 0.743 

Fulmer 0 33% 40% 61% 0.779 

Kralicek 2 17% 26% 74% 0.883 

CH-Index -5 89% 1% 93% 0.817 

Terescenko 0 33% 16% 83% 0.861 

Virag & 
Kristof 

2.61612 63% 58% 42% 0.416 

Source: Calculations by the authors 
 
According to the obtained results, two models with better results should be pointed out – 
Kralicek and Terescenko models. Both these models include cash flow ratios. Kralicek model 
has the lowest ratio of Type I error – 17 and Type II error is 26%. Both errors are under 30% 
and AUROC – 0.883 shows a good classification ability. In its turn, the Terescenko model has 
higher Type I error – 33% but lower Type II error – 16%. Terescenko model also shows a 
satisfactory classification ability AUROC – 0.861. Unfortunately, other models that include 
cash flow ratios do not show low error rates. The CH-index is also worth mentioning. The 
model shows a good classification ability; however, Type I error is very high and at the same 
time Type II error is very low. Therefore, the cut-point is not correct. If a cut-point were 
changed from -5 to -0.18, Type I error would be 33% and Type II error would be 13%. These 
results are similar to the Terescenko model. Figure 1 shows ROC curves for the Terescenko 
and Kralicek models.  
 

 
Figure 1: ROC curves of the Terescenko and Kralicek models 

 
The two Altman models provide different results: Z’ model cannot be used for insolvency 
assessment of similar companies to the ones used in this research, but Z’’ model provides 
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better results. Type I and II errors are quite similar: 33% and 37%, respectively, and overall 
accuracy is 64%. Therefore, approximately 1/3 of companies would be misclassified. The 
degree of accuracy above 80% is considered to be good and the appropriate model is 
recommended for solvency prediction (Sneidere, 2007). 
 
5. Conclusion 
 
The assessment of companies’ solvency models is essential not only for business owners but 
also for their partners as part of insolvency prevention. When choosing a solvency prediction 
model, it is necessary to assess its suitability for a particular sector, the size of the company, 
and the requirements of the user regarding its accuracy. The present study has demonstrated 
that not all models are applicable to insolvency prediction. It depends on a user which model 
to choose. Some users would prefer more precise detection of insolvent companies other 
would prefer not to make mistakes in assessing a solvent company as one with distress. In any 
case, users should pay attention to the results of insolvency prediction model validation and 
should not choose models with insufficient results. 
 
The two assessed models Kralicek and Terescenko have shown significant results and at the 
same time better than the tested Altman models. Users should take into consideration whether 
to choose a model that includes cash flow ratios to increase the accuracy of the prediction. 
 
For Latvian manufacturing enterprises with a turnover of 1 million EUR to 3 million EUR, 
the authors’ recommendations concerning the use of insolvency prediction models are as 
follows: 
 Unrecommended – Altman Z’, Virag & Kristof and Fulmer; 
 Possible to use – Altman Z”, CH-index, if the adjusted cut-point is used; 
 Recommended – Kralicek and Terescenko. 
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Summary:  
Purpose: As a consequence of the constant reduction of contact hours in universities there is a 
strong interest for (virtual) learning environments (Learning Management Systems, LMS) that 
support students either in independent or collaborative learning. This technology has affected 
the teaching-learning process to a great extent. 
We have other motivations to examine this field. Although the basics of computers skills 
(searching, processing, analysing data and textual information) are part of the studies in 
secondary schools, large proportion of our students have rather low skills in these fields.  
For these reasons, we have started to search the quantifiable characteristics that can help us 
examine the learning habits of students in our courses.  
Design/methodology/approach: Over the past decade, we have set up online courses in the 
Moodle learning management system in the ‘Basics of computer science’ topic. We provide 
there learning materials as well as make students fulfil their tasks online.  
In this study we examine the database of log entries of users’ activity in order to find out how 
students’ activities in online space affect their result in this practical course. Based on these 
findings we aim to identify characteristics of students’ behaviour, special attitudes and needs 
of students and find out how to fulfil them during the classes or by further developing our 
learning management portal. 
The dataset we use contains the results of an entry test and a questionnaire about the computer 
skills of students and their grades as well.  
Findings: We compare the initial knowledge of students and their grades achieved in the 
course with their activities in our LMS. 
Practical implications: The learning patterns of students we discover through log analysis 
could create a basis for the  motivation of students and the development of our course pages. 
Long-term research could help in equalising the skills of students with different initial levels 
of knowledge and in reducing the rate of school-leaving. 

 
Keywords: e-learning, blended learning, log analysis, online behaviour analysis, educational 
data mining, learning analytics 
 
 
1. Introduction 
 
Meeting the requirements of the subject ’Information technology and basics of database 
management’ is compulsory for all the bachelor courses at the Faculty of Economics and 
Social Sciences of Szent István University. This subject is taught in 4 classes a week in most 
courses (Business and Management, Commerce and Marketing, Finance and Accountancy, 
Tourism and Catering) while the students of Rural development agricultural engineering have 
2 contact classes every week. This subject is available under the name ’Basics of processing 
professional and financial information’ with similar content and requirements for the students 
of higher education vocational training in three classes a week.  
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The objective of the subject is to improve the skills of using office software (word processing, 
doing calculations, making presentations, database management), which can be utilised by our 
students at university, as well. Later, the labour market also requires these competencies.  
 
Regarding methodology, blended learning is applied: frontal classroom teaching is supported 
by electronic materials and students are encouraged to practise on their own. The electronic 
learning management is realised via the Moodle system operated by our department. The 
structure of the subjects and courses is similar: as a requirement, student have to take online 
tests and upload assignments onto the course page. In addition, auxiliary materials and 
practise tests, exercises are offered and it is also possible to communicate via forums. As 
these tasks are compulsory ones, the only noteworthy difference between the hard-working 
students derives from the use of downloadable materials. From this aspect, the courses 
examined in similar researches were more diverse and also phenomena such as the interaction 
between students or the completion of optional tasks could have been analysed. 
 
2. Research background  
 
While using e-learning frameworks (pl. Canvas, ILIAS, Moodle, Blackboard) more and more 
extensively, a great amount of data is generated about the students. By means of their online 
activities (how many times they entered, how long they used the system, how many clicks 
were received on an item, how they cooperated etc.) on the one hand, and their results 
achieved during the courses as well as data collected in other ways (e.g. questionnaires, 
educational systems) complex analyses can be performed. In this way, for example, the 
impact of students’ activities on their academic results by the end of the semester or the 
efficiency of items displayed on the course page can be examined; students can be divided 
into groups, their learning habits can be analysed and performance can be predicted. 
 
In the past decade the processability of data generated in digital educational systems by data 
mining and other methods was examined by several authors from different aspects Dutt, 
Ismail, & Herawan, 2017), so the application of data mining methods has become a practice 
and Educational Data Mining (EDM) as well as Learning Analytics (LA) emerged. Certain 
authors define these two research methods in a slightly different way (Steiner, Kickmeier-
Rust, & Albert, 2014). One of the bases of differentiation between these methods is the 
technique used for analysis. Certain authors say EDM uses the classic data mining techniques 
(cluster analysis classification, association rules) while LA also uses other methods (e.g. 
statistical methods, data visualisation, analysis of social network) (Chatti, Dyckhoff, 
Schroeder, & Thüs, 2012). Others see and define it in another way saying that the above-
mentioned techniques not strictly classified as data mining are also regarded as the toolkit of 
EDM (Romero & Ventura, 2010). 
 
In addition to the differences of analytical tools what LA and EDM have in common is that 
they deal with collecting and analysing data that are generated in the learning processes of 
electronic learning management systems as a result of which the supportive learning (Chatti, 
Dyckhoff, Schroeder, & Thüs, 2012) and education improving (Romero & Ventura, 2010) 
actions can be drafted. 
 
We have paid a special attention to the connections described below of the objectives of 
educational data mining described by Romero and Ventura (2010): 
 analysis and data visualisation: by analysing the existing knowledge and learning habits 

of students, the efficiency of the traditional educational method is checked; 
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 feedback to lecturers: the correlations revealed above on the basis of the previous point 
are used directly in education. It is also examined to what extent the oral 
recommendation of trainers is noted and followed by especially without any incentive 
and based merely on the desire of the students to absorb knowledge; 

 recommendations to students: in the absence of executing tasks voluntarily, 
requirements and course site must be re-planned, gaining knowledge and practising are 
encouraged; 

 exploring undesirable student patterns: persuading and involving undermotivated and 
uninterested students in the training; 

 grouping students by their learning methods: from the point of view of issuing group 
assignments it can be interesting that students having the same knowledge, interest or 
diligence are classified into the same group or not; 

 planning the course: developing curricula that can be used independently or in other 
courses to enhance the flexibility of the training programme.  

 
3. Methodology 
 
Our research included the full-time students of the Faculty of Economics and Social Sciences 
at the Gödöllő campus of Szent István University in the autumn term of academic years 
2017/2018 and 2018/2019. Altogether, 510 students enrolled for our course, but we analysed 
only those who were admitted in the given semester as the learning and system usage habits 
of those were in the centre of our interest who had our subject for the first time. Records of 
those who dropped out or did not meet the requirements were also deleted.  
 
Most data used in the analysis derived from the Moodle system run by our department. In 
addition, permission from the institute was granted to use the list of students from Neptun 
educational system. By means of this, we could select those admitted in the given year and 
were able to associate course ID, financial status and number of points reached at admission 
with the students.  
 
First, data downloaded from Moodle were processed in MS Excel. From the activity log the 
records of lecturers and non-identified users were excluded, so from the 6 courses concerned a 
total of 128 thousand records were gained. We only needed the activities of those admitted 
that year till the end of the academic term (when the practical marks were gained). Since the 
minority of students have to take exams in the exam period, the records from that period 
would also excluded from the analysis. After making all the filtering, almost 95 thousand 
rows of data served as a basis for our examination.  
 
Afterwards, altogether 281 students were involved in the analysis (n=281). The following 
columns were created in the base table: 
 with regards to forming groups: 
 Did the student take a GCSE in Information Technology? (no GCSE – n=188, O 

level– n=91, A level – n=2). The latter one was excluded from the examinations due 
to low item number. 

 Gender of student (male – n=96, female – n=185) 
 Financial status (self-financing – n=141, state grant – n=140) – possibly different 

motivation to keep state grant  
 Level of education (bachelor – n=184, higher education vocational training – n=97) 



360 
 

 Indicators to be examined: 
 Total number of course points – end-term performance (mark) whose correlation 

with other factors is examined  
 Total points the students reached at admission – characterise of previous experience  
 Placement test at the beginning of the term – gives an overview of the current level 

of knowledge 
 Total number of visits on course page – a click on any items 
 Number of clicks on course materials 
 Number of visits on the course usage at weekends – we assume that it is typical of 

the hard-working student to use the LMS even at weekends. 
 Total number of visits from the laboratories – characterise the class activity  
 Total number of visits from other computers – out of class activity. 

 
In order to study the correlation between the factors, we calculated Pearson's correlation 
coefficient. Students were grouped by the k-means method based on the knowledge 
assessment placement test, the course result and their activities in the LMS in the available 
Oracle Analytic Cloud3. However, due to the length constraints of this study, these are mostly 
sufficient to show the outlines of possibilities. The results are summarized in the next chapter. 
 
4. Results and discussion 
 
First, we are going to present how the single factors examined correlate with the final results 
of the course.  
 
Table 1: The correlation of the examined indicators with the course result  

  Total population (n=281) 

correlation significance 

Number of points reached at admission 0.296 0.000 

Information technology placement test 0.144 0.016 

No. of IT classes at secondary school (4 years’ average) 0.116 0.051 

No. of visits on course page – total 0.274 0.000 

No. of visits on course page – course materials 0.191 0.001 

No. of visits on course page – at weekend 0.159 0.008 

No. of visits on course page – from the lab 0.254 0.000 

No. of visits on course page – from other computers 0.110 0.066 

Source: authors’ editing 
 
The three features highlighted in Table 1 above show a weak correlation with the results of 
the course. On the basis of these, students admitted with higher points, visiting the course 
page items more often and more actively involved during the classes are likely to receive 
better results. 
Afterwards, the correlation of the factors above and the course results was examined by 
breaking down by the grouping indicators. Due to the length constraints of the study again, 
only the most significant results are stressed. All in all, it can be stated that a moderate 
correlation was noted in a few cases while weak correlations were observed in a relatively 
great number.  

                                                 
3 Our access to Oracle Analytic Cloud services has been granted through Oracle Cloud Innovation Accelerator 
programme. 
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Significant differences between the sub-sets were found after breaking down the dataset by 
GCSE (General Certificate of Secondary Education) in Information Technology. In the case 
of students taking an O-the level GCSE the number of points at admission is in moderate 
correlation (r=0.465) with the results of the course while a weak correlation was noted in 
terms of the indictor of all course visits (while it was not significant in the case of visits at 
weekend and out of class). In contrast, the correlation in the case of those with no GCSE was 
less prominent and was similar to the one experienced with the total population (Table 1).  It 
is interesting to note that outstanding differences are found when groups are formed on the 
basis of gender. In the case of men only the number of course site visits at weekend showed a 
weak correlation with efficiency. As far as women are concerned, a weak correlation was 
detected in the case of four factors (IT placement test, course visits: total, materials and lab) 
and a moderate one in the case of points at admission (r=0.4). In the examination by the level 
of education the pattern of the students in higher education vocational training showed a 
greater diversion from the pattern of the total population. Although only weak correlations 
were found here, they were reflected in terms of the total points at admission and visits: total, 
at weekends, lab and from other computers indicators alike. When examining data by 
financial status it was noted in the case of the students with state grants significantly different 
correlations from the total population can be seen. There was the strongest, although still 
moderate, correlation – (r=0.533) – experienced here between the total points at admission 
and the course results. In addition, a weak correlation was also detected in the case of the 
indicators of visits: total, materials, lab. 
 
Development of indicators throughout the segments were also reviewed. The total number of 
points at admission showed a weak or moderate correlation in almost all cases except the 
group of men and self-financing students. It came as a bit of surprise that there was no 
correlation at all between the number of information technology classes at the secondary 
school and the results of the semester while the placement test at the beginning of the 
semester only showed a weak correlation with the end-term results. Two of the indicators on 
course site visits seemed to correlate with the end-term results in most of the sub-sets, 
regarding the total number of visits and the number of clicks from the laboratories.  
 
In line with our previous examinations (Pető et al., 2017; Pető et al., 2018) six and four groups 
were formed in cluster analysis. In the six-group examination (Table 2) good course results 
could be achieved by more (Group 4) or less (Group 3) time spent in the online space. The 
students of Group 4 typically attended groups who had 4 practical classes a week. The 
students of Group 1 can be regarded hard-working and compensated their relatively narrower 
basic knowledge by studying at classes and individually in the online space. Most students 
who belong here had three classes a week while the others took part in four practices on a 
weekly basis. The members of Group 2 performed satisfactorily by the end of the term 
considering their expressly weak initial knowledge while not attending our online learning 
management system very frequently, so their way of learning and its possible support can be 
the subject of further research. Students of Group 0 had good basics on average, but they were 
stuck in the process of studying. The development objectives drafted here could include their 
support, preventing dropout and improving their weak performance. Despite of working hard, 
the students of Group 5 could not make up for the loss of their information communication 
knowledge, so they were not successful in finishing the semester. 
 
In the case of four clusters (Table 3) similar results to those of the six-group model 
examinations were gained with some overlapping, of course. Here the group marked with 1 
had outstandingly good information technology basics and skills and with the right level of 
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efforts they had good course results. The members of Group 2 compensated for their initial 
relative disadvantage by practising a lot and using the course materials. The members of 
Group 0, remarkable from the point of view of educational development, did not necessarily 
turn to the assistance offered by the online learning management system to complete the term 
successfully. As earlier, it is also important to explore the reasons for the lagging behind of 
the members of Group 3 here as by having relatively good basics and lagging not far behind 
Group 0 in terms of hard work, they were unable to meet the requirements.  
 
Table 2: The group characteristics of the six-cluster classification (average values) 

G
ro

up
 

N
o.

 o
f 

it
em

s 

P
ra

ct
ic

e 
%

 

T
ot

al
 p

oi
n

ts
 

at
 a

d
m

is
si

on
 

P
la

ce
m

en
t 

te
st

 N
o,

 o
f 

vi
si

ts
 

V
is

it
s 

at
 

w
ee

k
en

d
 

V
is

it
-

m
at

er
ia

l 

V
is

it
-l

ab
 

V
is

it
-o

th
er

  

co
m

p
u

te
rs

 

4 48 79.97 371.43 10.26 470 24 109 345 124 

3 67 72.28 327.58 10.95 274 17 67 175 100 

1 21 69.97 345.38 8.07 530 84 166 284 246 

2 80 68.66 316.74 6.88 306 19 81 195 111 

0 53 41.05 286.02 9.46 236 15 65 129 107 

5 12 2.96 352.17 7.39 381 17 84 277 104 

Source: authors’ own editing 
 
Table 3: The group characteristics of the four-cluster classification (average values) 
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1 105 75.44 346.94 10.86 356 20 84 246 110 

2 26 69.73 330.23 7.95 537 77 162 299 238 

0 100 67.48 313.62 7.32 290 18 76 182 108 

3 50 27.45 307.54 9.14 265 13 69 164 101 

Source: authors’ own editing 
 
5. Conclusion  
 
The results of information technology basics achieved by the students who take part in 
bachelor and higher education vocational training at the Faculty of Economics and Social 
Sciences of the Gödöllő Campus of our university were examined in relation to their initial 
knowledge and learning habits. The traditional frontal exercises were supplemented by 
electronic learning management system (LMS) so blended learning environment is developed. 
It makes possible for us to explore the learning patterns by analysing the students’ activities 
carried out in digital space.  
 
The analyses can help students select the proper method of individual learning, confirm the 
methodological concepts of lecturers, exploit the opportunities provided by the learning 
management portal and establish forums and retraining or practicing lessons tailored to the 
students’ needs.  
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Analysing e-learning activities has a vast and continuously growing literature since 2004. 
First of all, activities in fully electronic education processes are analysed so a direct 
correlation could be detected between the communication of the stakeholders, the weighed 
value of their certain activities and the final results of the course (Octaviania, Othmana, 
Yusofa, & Pranolo, 2015).  
 
Blended learning was applied in case of our students. Most communication doesn’t take place 
through our LMS so their activities in the online space were examined aggregately by 
counting all the visits, and its sub-sets, as well as the initial knowledge (points at admission 
and the results of their placement test) were compared with the course results. In our research 
the academic achievements of 281 students from two years were reviewed and it was 
concluded that efficiency is most likely to correlate with points at admission and indirectly 
with the number of practical classes (visiting learning management portal from the computer 
laboratories)  although this correlation is not too strong. During the grouping of students by k-
means method it was noted that the initial digital knowledge of the students can be improved 
by having proper attitudes. The hard-working students frequent our e-learning system and 
achieve good results, which are partly overshadowed by the fact that some participants did 
very few activities in the digital space but despite of this, they managed to finish the course.  
 
In our future examinations, the analysis of the typical online behaviour forms of the single 
student groups is the objective targeted on the basis of which the effectiveness of the learning 
management portal and methodology can be measured and the single methodological 
alternatives can be justified. 
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Summary: The aim of this paper is to present the research on competence profile as a key 
recruitment tool in companies. Appropriately selected recruitment and selection tools in an 
organization presently determine innovativeness, effectiveness and efficiency of an 
organization. For each HR team which conducts recruitment in the enterprise, the priority is to 
acquire a committed, professional specialist who identifies with the mission of the 
organization and represents it outside while building its image and becoming its real 
spokesman. For the purpose of the article a fragment of research conducted with the use of a 
survey questionnaire among graduates of Częstochowa University of Technology was used. 
The article is of a theoretical and empirical nature. 
 
Keywords: competencies, recruitment, competence tests, competence profile, recruitment 
tests 
 

 
1. Introduction 
 
The industry undergoes changes at a very fast pace, which is caused by the introduction of 
modern technologies, business models, and digitization (so-called economy 4.0). Based on 
the research on consumer needs and behavior, business organizations and economists 
exchange technological solutions which will revolutionize the industrial change (e.g. cyber 
security, analytics, big data, autonomous robots etc.). The direction of all these changes is 
forced by customers and consumers, and digitization helps in the creation of an economy 
producing and providing services according to the orders, it is an opportunity for suppliers 
of goods and services, it allows responding to even those unconscious customer needs. All 
these changes require employment of numerous experts, specialists and professionals, and 
not only from the IT industry. Economy 4.0 is not only the need to educate professionals, 
but also the need for new professions and the redefinition of the labor market and the 
change of rules that prevail on the market. Responding to the needs of the labor market and 
finding appropriate employees is becoming a problem, which is the reason why companies 
use ever newer and more complex methods of personnel selection for the organization. 
Demand on the labor market is created by organizations which determine the amount of 
employee resources necessary to achieve the company's goals from the point of view of 
desired qualifications, while the supply on the labor market is determined by social, 
demographic, geographical, educational factors, competency profiles and the specificity of 
the labor market. (Przewoźna-Krzemińska, 2017, p. 107.). 
 
It is not easy to recruit and hire people who have all the necessary competences that will 
satisfy the employer, e.g. people committed to their work and performing it professionally, 
conscientiously and with enthusiasm.  
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According to the managers, employees' competences influence the achievement of the 
company's goals. Currently, organizations are focused on competence-based management, 
which means they determine standard competencies which shape the image of the 
organization, building commitment and motivation of employees, inspiring employees to 
develop and improve their professional skills.  
 
The competency models (descriptions of competences: knowledge, skills, attitudes) are 
implemented, which are necessary to perform professional tasks at specific working positions 
(Filipowicz, 2014, p. 11.).  
Competency models are a methodological basis for the human resources management system, 
for instance they provide criteria for periodic assessment, assumptions and criteria for 
evaluation of the training system or personnel selection (Przewoźna-Krzemińska, 2009, p. 
88.). 
Thanks to the implemented competency models, it is possible to design modern and 
operational HR tools, such as competence tests, which are used for instance to verify the 
effects of training, employee careers and verification of recruitment tools (recruitment tests) 
used in recruitment and selection for key positions (Rothwell, 2018, p. 20.). 
 
Competency tests are increasingly used in recruitment and personnel selection procedures. 
These are standardized methods of measuring and assessing competences, they are also 
psychometric tools created to measure specific competences (Whiddett, 2003, p. 24.). 
However, there are no universal competences or universal tests measuring competences, so 
when choosing a test, it is important to pay attention to the theoretical model it is based on 
and what it measures. In this case, the most important is the accuracy of the competence test 
(a parameter which exactly determines what is being measured).  
 
2. Competence profile – theoretical conditions 
 
When defining the concept of competence profile, the term "competencies" should be defined. 
The literature on the subject presents a number of definitions of this concept, for example, the 
Polish Language Dictionary states that "competences are the scope of one's knowledge, skills 
and responsibility" (Drabik, 1994, p. 977.). According to Boyatzis, "competence is the 
potential in every person leading to such behavior, which contributes to meeting the 
requirements related to a given job position within the parameters of the environment of an 
organization"(Boyatzis, 1992, p. 447.). While Mansfield defines competence as "a set of 
employee’s characteristics which determine the effects he achieves in his work"(Mansfield, 
2004, p. 296.). 
According to Oleksyn, on the other hand, "competence is the ability of people to perform a 
specific activity, to accomplish the tasks set " (Oleksyn, 2018, p. 37.).  
 
In summary, competences are skills, which mastering is necessary to perform specific 
professional tasks at the expected level. They are divided into hard, e.g. substantive 
competences (courses, language skills, specific professional skills) and soft competences (eg 
communicativeness, ability of time management, leadership skills). (Przewoźna-Krzemińska 
et al., 2016)  
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In the nineties of the twentieth century, when the concept of competence started to function 
commonly, in the USA and in Europe a concept of human resources management based on 
competences was created. M. Brocmann described this approach more broadly, arguing that 
competence-based management "puts an emphasis on specific competences used in the 
workplace, allows for more individualized management and individual development of 
competences within individual career paths"(Brocmann et al., 2011, p. 9.). This approach 
underlines that competences are specific to given positions in the company (Figure 1). 
 
 

COMPETENCE-BASED MANAGEMENT 
 
 

COMPETENCE MODELS 
 
 

COMPETENCE TESTS       RECRUITMENT TESTS  

Figure 1: Competence-based management 
Source: own research 

 
A large number of potential communication channels and sources of knowledge about 
candidates forces the use of more and more tools which facilitate browsing enormous 
resources in a relatively short period of time. The variety of these sources, their structure, 
level of completeness and accuracy of data requires a significant diversification of the 
solutions applied (Levenson et al., 2006). Competency tests are significant facilitation for the 
employer when looking for employees for specific posts (especially for managerial, specialist 
ones), because already at the stage of analyzing application documents, recruiters reject 
inappropriate candidates. Thanks to them, they can check their skills and confirm what was 
included in the CV and give up carrying out time-consuming and often ineffective interviews. 
 
3. Purpose of the article 
 
For the purpose of the article, a fragment of the questionnaire survey was conducted among 
graduates of the Częstochowa University of Technology who have undergone the process of 
recruitment and selection to work in which competency tests have been used. 
The research using an anonymous questionnaire was carried out from June 2018 to September 
2019. 124 technical university graduates (68 women, 56 men) were examined. 87 graduates 
were employed at work positions in accordance with the competences required by the 
employer.  
The aim of the research was to obtain information on the types of tests and recruitment tools 
most often used in the recruitment and selection process for a given work position. The 
questions asked to the respondents were closed and open ones and the closed questions were 
grouped into certain thematic areas. Respondents indicated methods which were used in their 
recruitment process. Respondents indicated any number of selected answers. The answers are 
presented in Table 1. 
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Table 1: The most frequently used recruitment tools 

RECRUITMENT TOOL NUMBER OF ANSWERS 

preliminary test 15 
knowledge and skills test 80 

achievement test 21 
test measuring emotional intelligence 39 

situational competence test 95 
test of behavioural styles 41 
test of team roles styles 58 
test of relational styles 78 

interview confirming competence 82 
performance test 14 

cognitive abilities test 11 
test of resistance to stress 46 

Source: own research 
 
To the open question: "What other recruitment methods have you been subjected to?" 
graduates of the university of technology answered that they conducted autobiographical 
interviews and behavioral interviews. While in closed questions (with  the possibility of 
marking several answers) they indicated that the test they most often underwent were: 
situational competence test (95 indications), test confirming competences (82 respondents' 
indications), knowledge and skills tests (80 indications), test of relational styles (78 
indications) and Assessment Center (71 responses). 
Analyzing a fragment of the research, one can summarize that tests measuring the 
competencies of employees were very diverse, recruiters were competing in ideas to recruit 
competent employees. These tests proved to be effective because 87 university graduates 
received a job and were employed in the positions they applied for. Such results indicate that 
the university equips its graduates well, not only in hard competences, but also in soft 
competences, which is not easy in the case of universities of technology.  
 
4. Conclusion 
 
Competency tests examine the most desirable meta competencies or transferable 
competencies, e.g. universal and interdisciplinary competencies (combination of hard 
competences and soft competences). To the advantages of competence tests in the opinion of 
respondents one can include: time saving, objectivity, efficiency, accuracy, reliability, high 
psychometric parameters, comparison of respondents both in relation to themselves and to the 
profile of competences connected with a given work position, monitoring the level of 
competence development of a given person and the possibility of creating a map of 
competence of a company. 
Analyzing the research in Polish companies which employ more than 100 employees (76% of 
the surveyed organizations) in their external recruitment process the tools primarily used are 
competence tests. As a consequence, the recruitment based on competences becomes the rule 
nowadays. Such recruitment is based on the fact that the employer together with the recruiter 
determine which of the competencies required for a given position are the key ones, and what 
level must be achieved by the candidate so that he can be taken into account for this position. 
Competence assessment is one of the key aspects of the competency management system, 
while the lack of ability to measure and assess competences makes it impossible to identify 
them, and above all, to develop them. Summing up the considerations presenting competences 
as behavior through which they are revealed, it is justified to use proven methods connected 



368 
 

with measurement and estimation of behavior not only in the recruitment process, but during 
the whole HR process in the organization. It is worth noting that when measuring 
competences, one should match them with the results of work, which should be reflected in 
the economic situation of the company. The competence indicators should be changed so that 
they begin to correlate with the expected results, these indicators should be changed until the 
desired results (business results) are achieved.  
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Summary:  
Purpose: Microbial status of food contact surfaces are one of the most important food safety 
performance indicator. Therefore measuring microbial load is an essential part of food safety 
management systems. In this work we will show the results of a systematic microbial survey 
of food contact surfaces in Hungarian school kitchens.  
Design/methodology/approach: Thirty-five school catering units were involved in this study. 
Ten surfaces were sampled in every kitchen with sterile collection swab and Mesophilic 
Aerobic Bacterial Count was measured in our microbial laboratory. Results were given as 
logCFU/100cm2. If logCFU was higher than 2.4 it was considered as unsatisfactory. The 
kitchens were sampled, twice in 2017 and also in 2018. Kitchens were characterized with the 
ratio of satisfactory surfaces. 
Findings: Seven hundred surfaces were sampled and the logCFU value was higher than 2.4 in 
case of 128 surfaces. The satisfactory results of kitchen ranged from 1 to 10. Statistical 
difference was detected between the two sampling years, the results of kitchens increased 
from 75.75% ± 22.93% to 85.75% ± 17.09% (average  ± standard deviation), that means that 
the food safety management system was effective in these catering units. However there were 
four kitchens where the results decreased with more than 20 percent. 
 
Keywords: microbial load, food safety management, school kitchens, mesophilic aerobic 
bacterial count 
 

 
1. Introduction 
 
School system has a considerable effect on the health state of the society in developed and 
developing countries. Almost all children attend school for some years therefore examples 
and models could have lifelong effect (Micha et al., 2018). Moreover childhood is a critical 
period because children are usually more sensitive to food borne diseases, allergens, and food 
intolerances. Therefore the significance of school catering system is constantly increasing. 
 
The appearance of food borne diseases (i.e. diseases transmitted by food) has a significant 
importance both in human health and economic aspects and may carry serious hazards. 
Several factors may cause the outbreak and spread of foodborne diseases, for example the 
increase of population, the lack of the basic medical equipment, the cross-contamination by 
other food or raw materials, food products which are originated from non-safe sources, the 
increased food production and food trade and the changes of the consumers’ behaviour and 
attitudes (Walker, Pritchard and Forsythe, 2003). 
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2. Literature review / Research Background 
 
It is a consumers’ basic expectation to get safe food from foodservice provider, in line with 
this the majority of regulations aiming to assure the food safety and food hygiene. In the 
European Union the foodservice provider must implement and operate Food Safety 
Management System (FSMS). FSMS is specific to company or even to catering unit aiming to 
control all activities to guarantee food safety (Jacxsens et al., 2009). In the European Union 
the FSMSs are based on the principles of Hazard Analysis of Critical Control Points and 
Good Hygiene Practices (Tóth and Bittsánszky, 2014; Tóth et al., 2017). 
 
But how can we make sure that the FSMS performs well? It is necessary to measure the 
performance of food safety management system. For this task useful tools are the food safety 
performance indicators (Jacxsens et al., 2010). There are two options for food safety 
performance indicators. System diagnostic is a widely used tool that are usually contains a 
checklist based evaluation. Other tool is the microbial assessment. In this work we used 
microbial assessment as food safety performance indicators in Hungarian school kitchens. 
 
3. Methodology 
 
Sample sites 
Thirty five secondary school kitchens were involved in the survey. These catering units 
provided lunch for about 26,000 pupils and 3,000 school workers (teachers and other 
employees) on each school day. In the schools only lunch menu were served which consists of 
cooked meals in most cases (99%). HACCP system was implemented in all surveyed 
kitchens. 
 
Microbial sampling method 
Sampling was carried out on 10 different surfaces using sterile collection swabs (Deltalab. 
Barcelona). Prior sampling procedure the swabs were moistened with sterile peptone salt 
solution. The surfaces were spoon, soup plate, dinner plate, kitchen table, serving utensils, 
catering tray, drinking glass, refrigerator, chopping board and kitchen sink. Samples were 
taken from 100 cm2 surfaces (10×10 cm2). In the case of spoons, measurements were carried 
out on combined samples taken from three items each. The samples were stored in cooling 
bag (4°C ± 2°C) and transported to the laboratory within 40 minutes where microbial 
examinations were started. 
 
Microbial testing methods 
Determination of mesophilic aerobic bacterial count measurable in food contact surfaces was 
carried out by the MicroTester equipment based on measuring redox potential (Reichart et al., 
2007; Illés et al., 2018). The swabs were put into the test cells contained 9 ml half-strenght 
Tryptic Soy Broth culture medium. The measurement were carried out at 30°C. The parts of 
the 32-channel MicroTester system were as follows: water bath thermostat (accuracy: ± 0.2 
°C), 10 ml measuring cells equipped with Schott Blue Line 31 RX redox-electrodes, PC drive, 
(Windows 7, special software), data collection and evaluating unit. All the measurements 
were performed on two parallel analyses of samples. All the media used for this research were 
purchased from MERCK Hungary. TTD (Time To Detection) results were converted into 
log10 CFU/100 cm2 unit using calibration curves. 
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Statistics 
Data processing and statistical analyses were performed by using the IBM SPSS Statistics 
22.0 for Windows. Independent two-sample t tests were used to compare means between two 
groups. The equality of group variances were tested by Levene-test. Analysis of variance 
(ANOVA) and Duncan’s multiple range test were used to compare the means of more than 
two group. Significant differences were considered at p>0.05. 
 
4. Results and Discussion 
 
The average of total mesophilic aerobic bacterial count detected on surfaces is shown on 
Figure 1. 
The results revealed that in 2018 the average microbial count in all kitchens were significantly 
lower than in 2017. The most contaminated surfaces were chopping boards and kitchen sink 
in 2017 and refrigerator and scoop in 2018. The differences between the two years were 
statistically significant in case of catering tray, glass, kitchen sink and chopping board. 
 

 
Figure 1: Mesophilic aerobic bacterial count of 10 surfaces measured in 35 school kitchen. 

Statistical differences between 2017 and 2018 were marked with asterisk 
Source: own research 

 
Calculated from all measurement, ANOVA test with Duncan’s Multiple range test revealed 
that microbial load on spoon an glass are significantly lower than on chopping board and 
refrigerator Interestingly the spoon and glass are two tools that consumers directly touch 
meanwhile chopping board and refrigerator are used only in the kitchen area. 
 
When evaluating the microbial profile of food contact surfaces, microbial count below the 
limit in Hungary (<2.40 log10CFU/100 cm2) considered as satisfactory. Seven hundred 
surfaces were sampled. the logCFU value was higher than 2,4 in case of 128 surfaces. The 
satisfactory results of kitchen ranged from 1 to 10. Statistical difference was detected between 
the two sampling years, the results of kitchens increased from 75.75% ± 22.93% to 85.75% ± 
17.09% (average  ± standard deviation). 
 
If 8 or more surfaces were satisfactory the a catering unit were considered as low risk, if 
satisfactory surfaces were 6 or 7 the kitchen were evaluated as medium risk, if more the 
kitchen were ranged as high risk. This risk based evaluation was shown on Table 1. 
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Table 1: Risk based grouping of 35 school catering unit based on  
microbial status of surfaces measured in 2017 and 2018 

 Low risk Medium risk High risk

2017 23 6 6
2018 28 5 2

Source: own research 
 
To answer the question “How effective is the food safety management system?”, we 
compared the two years’ results in each kitchen (Table 2). If the more contaminated surfaces 
were detected in 2018 than in 2018 the food safety management system does not operates well 
therefore intervention needed. In this cases the quality and correct use of cleaning agents 
should be checked and the correct execution of dishwashing and cleaning processes should be 
controlled. If the number of contaminated surfaces were not changed the high and medium 
risk kitchen should be checked as described above. When decreased number of contaminated 
surfaces was detected it indicates the effectiveness of the food safety management system. 
 
Table 2: Effectiveness of food safety management systems implemented in 35 school kitchen. The 
change on microbial load between 2017 and 2018 are indicated 

Decreased No change Increased
11 school kitchen 6 school kitchen 18 school kitchen 

Source: own research 
 
5. Conclusion 
 
In Hungary, the number of the customers of school catering services is relatively high in 
primary school (74%) but it decrease in secondary school (27%) (Bakacs et al., 2014, 2018). 
The high numbers indicates that the school catering systems has considerable effects on the 
society (social and health effects). The hygienic operation of these catering units is a must, 
therefore effective food safety management system should be operated. The microbial status 
of surfaces proved to be an useful food safety performance indicator in school kitchens 
(Lahou et al., 2012; Luning et al., 2013). 
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Summary:  
Purpose: The two most important aspect of food safety are traceability and cross-
contamination. Almost all factors of food hygiene are related with these two areas. The 
purpose of this study was to reveal the knowledge level of Hungarian food handlers focusing 
on traceability and cross-contamination. 
Design/methodology/approach: A self administered questionnaire was developed for 
surveying food handlers’ knowledge. Thirty-seeven questions were included in the 
questionnaire, 18 related to cross-contamination and 19 related to traceability. The topics of 
the questions covered all the main areas of food hygiene. Additional information related to the 
respondent's gender, age, qualification and number of years in a food business were also 
surveyed. Total of 275 food handlers participated in the test writing sessions. They worked as 
kitchen maid, cook, storage manager or catering manager. Right answers were scored with 1 
point. Results were given as a percentage of the maximum scores. 
Findings: Average test results were 93.9% the minimum results was 64.3% the maximum 
was 100%. Differences between the knowledge related to cross-contamination and traceability 
has been revealed in context of qualification and field of activity. Knowledge level of storage 
managers related to cross contamination was significantly lower than the knowledge level 
related to traceability. 
Research limitations: The survey has some limitation because food handlers were involved 
only from the city of Budapest therefore results are not representative throughout Hungary. 
 
Keywords: cross-contamination, traceability, knowledge, food handlers, school catering 
 

 
1. Introduction 
 
The appearance of food borne diseases (i.e. diseases transmitted by food) has a significant 
importance both in human health and economic aspects and may carry serious hazards. 
Several factors may cause outbreak and spread of foodborne illnesses, for example the 
increase of population, the lack of the basic medical equipment, the cross-contamination by 
other food or raw materials, food products which are originated from non-safe sources, the 
increased food production and food trade and the changes of the consumers’ behaviour and 
attitudes (Walker, Pritchard and Forsythe, 2003). 
 
2. Literature review / Research Background 
 
Safe food saves lives. However foodborne illnesses caused problems throughout human 
history, they were gradually suppressed as technology progressed, but they still represent a 
significant risk. The concept of food contamination and food poisoning is known worldwide, 
but the typical foodborne diseases vary from region to region. Although food safety dangers 
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cause difficulties mostly in developing countries, the problems are common also in developed 
countries where  usually food safety managements systems protects consumer health (WHO, 
2015). In 2018 the EU countries registered 5148 food borne outbreak affected 48 365 person. 
The most common outbreak were Salmonellosis mostly caused by the consumption of 
infected eggs (EFSA, 2019). 
 
An important area of food safety are the food allergens and food intolerances (Dzwolak, 
2017). In case of food allergy or food intolerance it is not enough to meet conventional food 
safety criteria, it is also important to prevent the cross contamination of allergens and any 
other food stuff that cause food intolerances. This can cause problem in food safety 
management because risk assessment of food allergies and intolarences are different from 
other food borne diseases, because it is relevant only for a small group of consumers. 
Moreover in some cases the consumption of allergic food can be fatal, while it can be an 
important food for consumers with no allergy (Madsen et al., 2014). 
 
The added effect urbanization is that the significance of “eating out”  is constantly increasing 
which is mostly chosen for comfort and lack of time. Eating out includes the eating in 
restaurants, street food units, contract catering, hotels, etc. By doing so, consumers are 
confident in food producers and food operators, namely the food they serve is not harmful to 
health (Naska et al., 2015).  
 
Operating an effective and well working food safety management system is challenging for 
the food and catering industry. Food intended for human consumption must be safe, of high 
quality and nutritious even if it reaches the final consumer in highly processed form 
(178/2002 EU). Safety must also be ensured during production, production, processing, use 
and consumption, where the most important factor is the human resource. Although 
contamination can occur at any point in the production chain, food handlers always play a 
vital role in ensuring food safety (Gruenfeldova, Domijan and Walsh, 2019). 
 
Compliance with food safety standards depends on the knowledge and attitude and practice of 
kitchen staff. Good food safety knowledge is not only about following the rules of personal 
hygiene, but also about ensuring the safe food handling. Food handlers should be aware of 
critical points and essential requirements during transport, storage, preparation and hot 
holding of food (Schirone et al., 2018). Therefore, it is essential to evaluate their knowledge, 
to identify gaps and to improve their knowledge through education and training programs. 
Because workers are in direct contact with food, they play a key role in avoiding cross-
contamination and in ensuring traceability (Smigic et al., 2016). 
 
This is especially true for foods prepared for consumers with food allergies. In the case of 
food allergy, the allergenic substance should be excluded from the meal, while in the case of 
intolerance (depending on the consumer's tolerance threshold) the problematic ingredient 
should be limited. In the case of eating out, the food handler is responsible for serving 
allergen free meal. While labelling allergens on the packaging of finished products is 
mandatory, in a catering unit it is enough to inform the guest in writing of even verbally about 
the allergen content of meals (EU Regulation 1169/2011), (EU, 2011). Therefore, in catering 
units care must be taken to avoid cross contamination during meal preparation. 
 
While on packaged food, manufacturers clearly indicate what the item contains and may 
contain, in case of a catering meal, the managers or food handlers decide how the individual 
food are exposed to allergen contamination (e.g. in case of gluten wheter meals are prepared 
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in the same room or the requirement of separation are given) (Hattersley and King, 2014). The 
majority of registered food allergy outbreaks occur during dining out. This is mainly due to 
hidden allergens, cross-contamination, inadequate consumer information, lack of food 
handlers’ knowledge, and other omissions (Wen and Ming, 2019). Mostly deficiencies in 
personal hygiene, superficial cleaning, inadequate separation, not adequate cooking/cooling 
time and inattention due to lack of time (serving many consumers in a short period of time) 
are the main causes of foodborne illnesses (Obaid, 2019). 
 
In case of food allergies even a small amount of food could cause problem so proper 
separation and cleanlinedd is extremely important. Use of improperly cleaned utensils can 
also lead to allergen contamination in free-from food (Lee and Sozen, 2016). 
 
Several laws regulate the production of safe foods. For the protection of consumer health, the 
current European regulatory framework requires food business operators to implement and 
maintain procedures based on HACCP principles. This is called as food safety management 
system. Effective food safety management system is based on GHP (Good Hygiene Protocol) 
and GMP (Good Manufacturing Protocol), which are the basis of safe food production. For 
successful implementation, critical points are identified, including the production of foods for 
special needs. Workers should pay particular attention to this, as failure to comply with these 
rules may result in serious health risks (Garayoa et al., 2017). Several studies have already 
confirmed that most foodborne illnesses are caused by the failure of food handlers. These are 
mainly due to inadequate heat treatment, improper hot holding and improper storage 
(temperature danger zone) (Gruenfeldova, Domijan and Walsh, 2019). Therefore, EU 
Regulation 852/2004 (EU, 2004) states that food handlers' knowledge should be monitored 
and tested under appropriate professional supervision. 
 
The responsibility of food chain actors are constatnly increasing in relation with food hygiene 
and food safety practices. Therefore, every food business operator must check every 
production step and identify the hazards associated with their products or processess. Good 
hygiene practices are also controlled by the authorities (Schirone et al., 2018). In Hungary the 
production of free from meal must be supervised by dietetitian (EMMI, 2014).  
 
The training of food handlers is always the responsibility of the manager. Workers should 
participate in food hygiene training and their knowledg should be checked. The knowledge of 
mostly measured in writing by questionnaire.The purpose of our current work was to assess 
the knowledge of food handlers related to food safety and food allergens. 
 
3. Methodology 
 
The aim of the survey was to obtain food hygiene knowledge of food handlers, A self 
administered questionnaire was developed for surveying food handlers’ knowledge. The basis 
of the questionnaire was developed according to literature data (Ajala et al., 2010; Panchal, 
Bonhote and Dworkin, 2013; Pichler et al., 2014; Dzwolak, 2017), and or previous work 
(Bittsánszky et al., 2015; Tóth et al., 2017; Illés et al., 2018; Dunay et al., 2019). The topics of 
the questions covered all the main areas of food hygiene as dishwashing, cleaning, personal 
hygiene, receiving, preparation, storage, serving, food waste and food allergens/intolerances. 
Thirty-seven questions were included in the questionnaire, 18 related to cross-contamination 
and 19 related to traceability. The structure of applied questionnaire are shown in Table 1. 
Additional information related to the respondent's gender, age, qualification and number of 
years in a food business were also surveyed. 
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Test writing sessions were organized among food handlers from school catering units. The 
participants worked in four different statuses such as catering manager, cook, storage manager 
and kitchen maid.  
 
Right answers were scored with 1 point. Results were given as a percentage of the maximum 
scores. Data processing and statistical analyses were performed by using the IBM SPSS 
Statistics 22.0 for Windows. Independent two-sample t tests were used to compare means 
between two groups. The equality of group variances were tested by Levene-test. Analysis of 
variance (ANOVA) and Duncan’s multiple range test were used to compare the means of 
more than two group. Significant differences were considered at p>0.05. 
 
Table 1: The structure of questionnaire including the questions (with correct answers) and the 
topics are also indicated 

 Question (Correct answer) Cc/T* Area 

1 Write the two steps of two phase dishwashing in the boxes in correct order 
() 

Cc Dishwashing 

2 What I have to do if the sanitizing dishwasher has ran out? (I do the 3 
phase washing up with bleach) 

T Dishwashing 

3 If the dishwashing of serving dishes and tableware take place in the same 
place what must be taken into consideration. (Yes temporary separation is 
necessary.) 

Cc Dishwashing 

4 The glasses and tablewares can be washed simultaneously in the same 
water. (False) 

Cc Dishwashing 

5 If a cleaning utensil used in the kitchen is broken down or deteriorate it is 
allowed to take one from the changing room. (False) 

Cc Cleaning 

6 How often have to disinfect the mop and bucket? (Daily) T Cleaning 

7 How can we mark the cleaning utensils necessary for room cleaning? (Use 
colour codes or non washable marking) 

T Cleaning 

8 Is it allowed to machine wash the mops simultaneously with other textile 
clothes?  (No) 

Cc Cleaning 

9 Hand washing is necessary... ( when I finish dishwashing and start to 
serving food. ) 

Cc Pesonal hygiene 

10 Please mark the things you can bring with you into the rooms where food 
are handled directly. (Eye-glasses) 

Cc Pesonal hygiene 

11  If the hand detergent is stored in non-original container, what have to be 
marked on the new container? (Date of expiry , The name of hand 
detergent, Date of opening) 

T Pesonal hygiene 

12 Please mark the utensils necessary for serving (hat) T Pesonal hygiene 

13 Is it allowed to put unwrapped food directly on balance? (No) Cc Receiving 

14 Which is the accepted temperature for food items getting into the kitchen? 
(Cold food: 0-5C; Froozen food: -18C and below; Hot food: above 63C) 

T Receiving 

15 Which is the acceptable temperature during hot food receiving? (above 
63C) 

T Receiving 

16 Is it allowed to use the push cart that are designated for receipt of goods 
for carrying dirty dishes? (After disinfection, yes) 

Cc Receiving 

17 Please mark the tools necessary for receipt of goods. (Stem thermometer; 
balance) 

T Receiving 

18 It is allowed to wash-up the utensils used in preparation room in different 
area? (No) 

Cc Preparation 

19 Is it allowed to process the prepared food items in the cooking area? (Yes, 
but only on separated and designated board ) 

Cc Preparation 

20 Is it necessary to mark the utensils used in prepration room/place (e.g. 
knife, cutting board)? (Yes) 

T Preparation 

21 What I have to do when I rewrap food items? (Yes, the new wrapping has 
to be marked with the marks of original wrapping.) 

T Storage 
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 Question (Correct answer) Cc/T* Area 

22 Where I have to store refrigerated pickles (In refrigerator designated for 
prepared food) 

Cc Storage 

23 Is it necessary to indicate the delivery note number on frozen food items? 
(Yes) 

T Storage 

24 Until when do I have to keep the label of a sausage containing date of 
expiry? ( Until fully used) 

T Storage 

25 How do I have to store unwrapped bakery in dry store? (at least 50 cm 
above floor) 

Cc Storage 

26 Is it necessary to cover the food in hot-holding unit during serving 
intervals? (Yes, in all cases) 

Cc Serving 

27 What I have to do with the cutlery and dishes prepared for meal in the 
dining area but finally not used? (I wash them up as used utensils.) 

Cc Serving 

28 What I have to do if the temperature of the received hot food is less than 
63°C? (I heat-treat the food in oven/stove until it reach 75°C, and then put 
in the hot holding unit.) 

T Receiving 

29 Please indicate what have to be written on food sample bag/container. 
(name of the food; sampling time; name and signature) 

T Serving 

30 Is it necessary to take food samples in case of morning and afternoon 
snack? (Yes) 

T Serving 

31 Is it true? If the food waste is carried away by animal shelter no need to 
issue delivery note about the carried amounts. (False) 

T Food waste 

32 Is it true? Served but untouched food can be consumed by food handlers. 
(False) 

Cc Food waste 

33 Is it allowed to take the food waste storage container into the kitchen? 
(Yes but disinfection is necessary) 

Cc Food waste 

34 Is it allowed to carry the filled food waste storage container across the 
serving area? (No) 

Cc Food waste 

35 Which of the following foods should not be eaten by a guest with an egg 
allergy? (Mayonnaise) 

T Food intolerances 

36 Which of the following is NOT a typical symptom of an allergy? 
(Headache) 

T Food intolerances 

37 What is the best way to avoid contaminating food with allergens (Use 
separate tools) 

Cc Food intolerances 

  *Cc: Cross contamination; T: Traceability 
Source: According to literature data and our previous work as detailed in the main text 
 
4. Results and Discussion 
 
Altogether 275 food handlers participated in this study, 211 of them worked as kitchen maid, 
33 as cook, 13 worked as storage manager and 16 of them as catering manager. The main 
descriptive data related to test results is shown on Table 2. 
 
Table 2: Characteristic data of food handlers’ knowledge score. Results of whole test, and the 
results related to traceability and cross contamination are indicated. Results are indicated in 
percentage 

Minimum Maximum Mean Std. Deviation
Test results 61.71 100.00 92.01 7.16 

Traceabilitya 59.26 100.00 91.01 8.31 

Cross contaminationb 63.16 100.00 92.96 7.77 
  a,bDifferent supersript indicate statistcal difference at p<0.05. 
 Source: Own calculation 
 



379 
 

Overall, the average of knowledge score was 92%. Within the questionnaire, the average 
result of questions related to traceability was 91% while result related to cross contamination 
was 93%. However the difference is low, it was proven to be statistically significant. Our data 
revealed that food handlers are more familiar with the area of cross contamination The two 
most important aspect of food safety are traceability and cross-contamination. Almost all 
factors of food hygiene are related with these two areas therefore they was in the focus of our 
questionnaire. 
 
Knowledge scores related to main food safety areas are indicated in Table 3. The lower 
knowledge score was reached in the area of intolerances/allergens (71%), and the best scores 
was 99% in the area of cleaning. Statistical difference was revealed in many cases as 
indicated in Table 3. It is clearly shown that knowledge gap exist in the food safety area of 
intolerances/allergens since test results are more than 10% less than the other areas. Perhaps 
the reason of this results is that issues related to allergens/intolerances were not part of older 
food safety management system. 
 
Table 3: Knowledge score according to food safety area. Descriptive statistics of test results are 
indicated. Results are indicated in percentage 

Minimum Maximum Mean Std. Deviation
Test results 61.71 100.00 92.01 7.16 

Intolerancesa 0.00 100.00 71.27 40.61 

Dishwashingb 0.00 100.00 83.73 17.64 

Food wastec 0.00 100.00 90.73 15.27 

Preparationc,d,e 0.00 100.00 93.58 15.96 

Storagec,d,e 20.00 100.00 93.60 12.43 

Pesonal hygiened,e,f 66.67 100.00 94.94 8.63 

Receivinge,f,g 52.78 100.00 96.35 7.35 

Servingf,g 49.99 100.00 97.45 8.06 

Cleaningg 50.00 100.00 99.09 5.15 
  a,b,c,d,e,f Different supersript indicate statistcal difference at p<0.05. 
Source: Own calculation 
 
The other aim of this work was to reveal the factors that influence food safety knowledge.  
The effect of different factors on knowledge scores are detailed below. 
 
Status 
Food handlers worked in four different status as kitchen maid (211 person), storage manager 
(13 person), cook (33 person), and catering manager (16 person). Differences in knowledge 
score were observed in case of questions related to cross contamination. Interestingly 
knowledge score of catering managers were lower (88%) than of storage managers (98%). 
Further differences were revealed in case of storage and food waste. The knowledge of 
catering managers related to storage was lower (84%) than the knowledge of storage 
managers (100%). Similar results were observed in food waste: Catering managers (81%), 
Storage managers (100%). The reason of this surprising result might be that the daily work of 
catering managers are mainly administrative, they have less practice. 
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Qualification 
According to their qualifications, food handlers were classified into groups as unskilled (70 
person), skilled (84 person), graduated (92 person) and high school educated workers (8 
person). Differences in knowledge were revealed in case of traceability: High school educated 
workers answered better the questions (95%) than unskilled food handlers (89%). Further 
differences were revealed only in case of food waste, the knowledge of highly qualified 
workers (81%) were statistically lower than food handlers qualified in secondary schools 
(92%). This result is similar as already shown when the effect of status was evaluated. But it 
should be noted that the group of highly qualified workers are almost the same as the group of 
catering managers. 
 
Experience 
The food handlers participated in the study were divided into three groups according to their 
professional experience as follows: less than 1 year experience (78 person), experience 
between 1-5 years (48 person), and experience above 5 years (149 person). The most 
experienced workers earned better test results (93%) than workers without significant 
experience (90%). This is also true for the traceability area where 92% and 88% were earned 
respectively. Further differences were revealed in the area of personal hygiene (Less than 1 
year: 93%; more than 5 year: 97%), preparation (more than 5 year (96%) were different from 
any other group) and serving (less than 1 year: 95%, more than 5 year 98%) 
 
Age 
Food handler were grouped into three group according of their age. Below 40 years (47 
person), between 41-55 years (109 person) and above 55 years (108 person). Statistical 
calculation revealed difference between the overall knowledge score of food handlers below 
40 years (90%) and between 41-55 years (93%). Food handlers below 40 years reached lower 
results (88%) than other groups( 41-55years: 19%; above 55 years: 93%) in the area of 
traceability. No differences in case of cross contamination. Personal hygiene: Older workers 
reached less points (93%) than workers younger than 40 (97%). Preparation: Food handlers 
below 40 age reached less results than other groups (Age range 41-55: 94%; above 55: 95%). 
Similar results were observed in case of Food allergens and intolerances. 
 
5. Conclusion  
 
School system has a considerable effect on the health state of the society in developed and 
developing countries. Almost all children attend school for some years therefore examples 
and models could have lifelong effect (Micha et al., 2018). Moreover childhood is a critical 
period because children are usually more sensitive to food borne diseases, allergens, and food 
intolerances. Therefore the significance of school catering system is constantly increasing. For 
the proper opaeration of school catering system it is important to employ food handlers whose 
knowledge are appropriate. The education of workers and regular knowledge check are 
prerequisite for prorper and safe operation. 
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