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FOREWORD
Dear participants of the IDS2022 conference,
It is a great pleasure for me to write this foreword to the conference proceedings on behalf of
the Scientific Board.
It was the 6th year of this international scientific conference and I was happy to see many participants
and foreign professors in Olomouc in person. Looking back at the last years, IDS2020 had to be cancelled
due to lockdown and IDS2021 was realised only in the online form.
Regarding IDS2022, we prepared it as a hybrid event. Therefore, besides participants present in the
hall, we also welcomed online participants. IDS2022 can be characterised in the following numbers:
IDS2022 - 2 days, 10 countries, 5 sections, 33 presentations, 2 workshops.
We could listen to speakers from 10 countries. It was a great pleasure to welcome scientists and
professionals from Germany, the Netherlands, the Czech Republic, Israel, Slovenia, Slovakia, Romania,
Poland, Ireland, and Hungary. We enjoyed 33 presentations including keynote speakers and 2 workshops.
We prepared 5 special sessions: Spationomy, Smart Healthcare, Sustainability, Innovation
Ecosystems and Young researchers.
I would also like to thank all our conference partners, for their kind support, namely The Regional
Authority of the Olomouc Region, the Statutory City of Olomouc, Embassy of the State of Israel in Prague,
Czech Israeli Mutual Chamber of Commerce, the Czech-Israeli Innovation and Partnership Centre,
European Union, The Ministry of Education, Youth and Sports, Tesco SW, Bea Channel and Bioeconomy
platform of the Czech Republic.
I must highlight, that the scientific part of the conference is important but equally important
is networking. Therefore, all speakers enjoyed the social evening in the Moravian restaurant in the historic
centre of Olomouc and students joined the International Spring party in Bounty Rock Cafe.
Within this conference proceedings, you can find the final programme of the conference, a short bio
of all keynote speakers and selected scientific papers, which were presented at the conference
and successfully passed the review process. Enjoy all of them.
The next 7th year of the IDS conference will be held in April 2023 in Olomouc, as a hybrid event.
I am looking forward to meeting you both in-person and online and discussing disrupting scientific and
business topics again.
assoc. prof. Jarmila Zimmermannová, Ph.D.
Head of the Scientific Board
rector of Moravian Business College Olomouc, Czech Republic
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KEYNOTE SPEAKERS
prof. Gabriel Chodick, PhD
Maccabitech | College of Law and Business, Ramat Gan, Israel
Head, Maccabitech, Maccabi Institute for Research & Innovation
Title: The use of big data for innovation on primary care: The case of
Maccabi Healthcare Services
It has been estimated that nearly one third of world's data volume are generated by the healthcare
industry. The exponential growth of data and the development of personalized medicine is already
reshaping provision of medical care. The presentation is aimed to illustrate of the use of clinical and
administrative data to bring value to consumers and decision-makers in real-time. Maccabitech is the
database research arm of Maccabi Healthcare Services, the second largest state-mandated health
provider in Israel. Its research is heavily based on rich electronic data that spans over 30 years and over
3 million individuals. Using high-quality data and cutting edge analytics, Maccabitech is devoted to
expanding knowledge, enhancing quality and efficiency of care, and promoting research and innovation.
To demonstrate the use of big-data analytics at Maccabitech, several cases will be presented. This
includes early success stories of implementing automated algorithm for identifying patients at increased
risk of colorectal cancer, an automated symptom checker freeware, digital pathology, and populationbased bio-banking. A special emphasis will be given to the use of data to analyze COVID-19 epidemiology
and risk factors and to assess vaccine effectiveness as conducted in real-time during the pandemic and
as published in high visibility medical journal. Plans for future developments and strategic avenues of
research.
Dr. Yariv Itzkovich
KINNERET College on the Sea of Galilee, Israel
Dr. Itzkovich is an assistant professor at the Kinneret Academic College on
the Sea of Galilee, Israel
Title: Innovativeness at Work – Sustainability in an Era of Precarious Future
for Employees and Organizations
His primary interest is the study of deviant interpersonal behaviour. Throughout the years, he has
acquired expertise, knowledge, and a strong reputation in this field in both academia and industry. He has
been involved in research across diverse organizations. He is also involved in policy creation at a national
level to mitigate incivility and bullying, manifestations of deviant interpersonal behaviours. Currently,
Dr. Itzkovich is heading the HR program in the faculty of Social Sciences and Humanities and is heading
the research institute for applied ethics in organizations.
assoc. prof. Izabella Steinerowska-Streb
associate Professor
Department of Entrepreneurship and Management Innovation
University of Economics in Katowice, Poland
Title: Innovation processes in small and medium family and non-family firms
Izabella Steinerowska-Streb works as an Associate Professor in the
Entrepreneurship and Management Innovation Department at the University of Economics in Katowice.
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Her research is focused on entrepreneurship, innovation, organizational creativity, social enterprises, and
family businesses. She is the author and co-author of numerous scientific articles and books that refer
mainly to small and medium-sized enterprises.
assoc. prof. Ondřej Holý
associated professor; vice-dean for Strategic Management and Quality;
director of the Science and Research Centre at the Faculty of Health
Sciences, Palacký University Olomouc, Czech Republic
Title: Civilization challenges – The importance of a multidisciplinary
approach in the study of infectious diseases
Ondřej Holý, is associated professor of epidemiology, vice-dean for
Strategic Management and Quality and director of the Science and Research Centre at the Faculty of
Health Sciences, Palacký University Olomouc. Web of Science metrics: 358 citations, H-index 8. He is
author and co-author of more than 40 scientific papers, as well as 5 textbooks. His main area of expertise
includes epidemiology of infectious diseases, emerging and re-emerging infections, hospital-acquired
infections, transmission of infectious diseases and its prevention, history of epidemics and pandemics
and public health issues. He is also known for refutation of fake news in medicine within “Lovci šarlatanov”
project (https://www.lovcisarlatanov.sk/) – mainly about COVID-19, vaccination etc.
Dr. Milan Ščasný
IES, Charles University in Prague, Czech Republic
Title: Impacts, Opportunities and Barrriers of Low-Carbon Transition
Milan Ščasný (PhD 2006, Charles University) is Senior Research Fellow
and the Head of Environmental Economics and Sociology Unit at Environment
Center and Lecturer at Institute of Economic Studies at Faculty of Social
Sciences, and collaborating with University of Warszawa, Prague University of Economics and Business,
and OECD. In the past, Milan also collaborated with Economics Institute at Czech Academy of Sciences
(CERGE-EI), Center for Social and Economic Research (CASE, Poland), and Industrial Economics
(Cambridge, USA), and carried consultation studies for ECHA, Health Canada, OECD, and WHO-Europe.
His research has focused on consumer behaviour, valuation of non-market goods, particularly of health
risks, the external costs assessment, and energy and economic impact assessment using various models
(TIMES-CZ, CGE, E3ME-CZ, EE MRIO). Milan is Coordinator of large scale project GEOCEP (20222026) and Deputy Coordinator of another two (GEMCLIME 2016-2021, ECOCEP 2014-2018), all on
excellence in climate and energy economic modelling funded within the European Commission’s H2020
MSCA Research And Innovation Staff Exchange program. He is a scientific coordinator of GACR EXPRO
project on “Frontiers in Energy Efficiency Economics and Modelling” (2019-2023). He has been involved
in more than 30 research projects funded within European Commission RTD programs and another
30 funded by various funding agencies operating in the Czech Republic. Milan has also been collaborating
with OECD on residential energy efficiency (EPIC Project), OECD-CIRCLE Program, and recently he is
involved in OECD’s SWACHE health benefit valuation project. He is a member of the Czech Government
Council on Sustainable Energy and RVVI’s Climate. He conducts regular courses on Environmental
Economics at the Institute of Economic Studies.
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Dr. René Glas
Utrecht University, Netherlands
Title: Using discursive game design to encourage spatial economic learning
René Glas is Assistant Professor of New Media and Digital Culture in the
Department of Media and Culture Studies at Utrecht University. With
a background in Film and New Media Studies, his primary field is Game Studies,
in which he teaches and writes about a variety of topics, including game history and culture, playful media
literacy, games and paratexts, and play as method. Glas is a founding member of Utrecht University’s
Center for the Study of Digital Games and Play
Dr. Jasper van Vught
Utrecht University, Netherlands
Title: Using discursive game design to encourage spatial economic learning
Jasper van Vught is assistant professor in the department of Media and
Culture Studies at Utrecht University, the Netherlands. His research focuses on
videogame theory, playful methodologies, game ethics and game history. He is
part of the Centre for the Study of Digital Games and Play and is currently
involved in various projects that use (the language of) game design for educational purposes.
prof. Samo Bobek
Full professor of E-business
Faculty of Economics and Business, University of Maribor, Slovenia
Title: Digital transformation of business models – sustainability issues
Samo Bobek is full professor of E-business and Head of the Department
of E-business at the Faculty of Economics and Business, University of Maribor.
His research is focused on e-business, e-learning, digital transformation, and
knowledge management. He has published more than 200 articles, book
chapters and conference papers. He has participated in several projects related to the transformation of
teaching in management and business studies.
He has participated in international and national research projects in the field of education and
management. Currently, he is participating in the Slovenian research program “Entrepreneurship for
Innovative society” funded by Slovenian research agency. He has led or participated in several bilateral
research cooperation funded by Slovenian research agency, namely with the USA, China, India and
Russia. He has participated in the Tempus EDUSFE project “Restructuring study programs in finance and
banking in Siberia and far East of Russia” in Jean Monet project “Big data” and in Erasmus+ project
“Spationomy”. Currently he participates in the Erasmus+ project »Spationomy 2.0«.
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assoc. prof. Simona Sternad Zabukovšek
associate professor of E-business
Faculty of Economics and Business, University of Maribor, Slovenia
Title: Digital transformation of business models – sustainability issues
Simona Sternad Zabukovšek is an associate professor of E-business at
the Faculty of Economics and Business at the University of Maribor. Her research
areas have recently been related to digital transformation focused on business process reengineering
(BPR), business information solutions (ERP, CRM) and e-business with an emphasis on e-business
models. Great emphasis in the research is also placed on the concepts of e-learning in comparison with
blended learning and their implementation in organizations and user acceptance of IT / IS. She has been
involved in several projects related to teaching transformation in management and business studies. She
has published more than 150 articles, book chapters and conferences.
She has participated in international and national research projects in the field of education and
management. Currently, she is participating in the Slovenian research program “Entrepreneurship for
Innovative society” funded by a Slovenian research agency. She led or participated in several bilateral
research cooperation funded by Slovenian research agency, namely with the USA, China, and India. She
participated in Erasmus+ project “Spationomy”, and currently, she participated in Erasmus+ projects
“Spationomy 2.0” and “Economics of Sustainability”.
B.Sc. Clarissa Eichenauer
Founder, CEO – TeamBrid, Germany
Title of the Presentation: Where is the new world of work heading? -A brief
history of work through the ages of mankind and a look into the future of
sustainable and healthy working.
Title of Workshop: What are your Values for personal sustainalbility?
This Workshop guides its participants through a series of quick Tasks
to define their own personal values and how to use them to be more
sustainable with one self and their Environment.
Clarissa Eichenauer is a physical geographer (B.Sc.) and co-founder of TeamBrid UG. During her
scientific studies, she worked independently for a number of years in the areas of tourism, culture and
teaching. The focus of her work and research is on the areas of "New Work" and "Social Empowerment".
After her studies her start-up preparation was funded by the European Commission through the
European Fund for Regional Development & Ministry of Economics, Innovation, Digitization and Energy
of the State of North Rhine-Westphalia through the " EFRE-Hochschulausgründungen NRW" program.
The funding is used to support those from North Rhine-Westphalian universities who are willing to start
a business in order to further develop research results/know-how with great market potential
and a convincing business concept and to implement them economically.
In addition to her work as a founder, it is important to her to inspire young people to found innovative
start-ups and to actively support them in doing so.
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STRATEGY AND FIRM PERFORMANCE: EXPLORING THE
MEDIATING ROLE OF CORPORATE SOCIAL RESPONSIBILITY
Ovidiu Bordean1, Kathleen Welsh2
1Faculty

of Economics and Business Administration, Babeș-Bolyai University
ovidiu.bordean@econ.ubbcluj.ro
2College of Business, Texas A&M University-San Antonio
kathleen.voges@tamusa.edu

Abstract:
This study uses a structural equation model to investigate various hypotheses on the relationship
between strategy formulation process and firm performance and the mediating effect that corporate social
responsibility (CSR) has on this relationship. The influence of context-specific variables (such as firm size,
age and sector) was also verified. The results show that CSR-oriented approach contributes significantly to
the performance of the firms. Our study demonstrates the important role of CSR in the dynamic strategyperformance relationship by validating an integrated model that links all the variables.
Key words:
strategy formulation process, firm performance, corporate social responsibility, structural equation model
JEL: L25, M14
Introduction
Understanding the formation of competitive advantage and of the superior performance within the
strategic management field has been a constant challenge for the researchers. Extensive research has
shown that the strategy decision process has a significant impact on the firm’s performance. Several studies
demonstrate the positive association between strategy and performance in various sectors and contexts (e.g.
Bordean & Borza, 2012; Castellani et al., 2018; Chen & Jermias, 2014). Moreover, recent concerns related
to social and environmental issues draw attention to research of corporate social responsibility (CSR)
practices in business organizations. There is general belief that CSR activities provide firms with multiple
advantages which in the end will help them to increase their revenue streams and become more profitable.
Existing research recognises the critical role played by the significant investments in CSR activities on the
profitability of companies (Baumann-Pauly et al., 2013; Bernal-Conesa et al., 2017; Wang et al., 2015). Since
both the strategy formulation process and CSR involvement impact firm performance, there is strong
motivation to believe that these factors are inter-connected. To date, only a limited number of studies have
been conducted on these relationship (Lin et al., 2021). Very little is known about the way in which these
factors are combined in emerging markets that function differently than the developed ones. Developing
economies are commonly characterised by high agency cost between managers and shareholders that pose
a significant pressure on the corporate performance (Kao et al., 2018).
This paper attempts to fill this gap by investigating the inter-relationship between strategy formulation,
CSR activities and firm performance in a developing context. The importance and originality of this study are
that it explores the way in which CSR mediates the relationship between strategy formulation and
performance by addressing a sample of firms from Romania. This adds valuable insights on the incipient
10
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evidence between these variables which has important implications for managers in shaping both the strategy
formulation process and the CSR activities.
Theoretical framework and hypothesis development
2.1. Strategy formulation and firm performance
The strategy-performance nexus has been widely investigated in the strategic management literature
(Leask & Parker, 2007; Mauri & Michaels, 1998; Parnell, 2018). The role of strategic management process
is to provide companies with superior performance and well-crafted strategies serve as a basis for achieving
competitive advantage. The strategy formulation process is documented in both the Industrial organisational
theory (Bain, 1968; Mason, E. S., 1939) and the resource-based theory (Barney, 2001; Wernerfelt, 1984).
Strategy formulation enables firms to find alignment between their resources and competencies and the
opportunities identified within the external environment. Strategy formulation implies the review of the key
goals and strategies of the firm, identification of available resources, assessment of the alternatives and
selection of the most appropriate alternative (Wheelen & Hunger, 2008). There are numerous studies that
confirm that strategy formulation exerts a positive influence on firm’s performance (Desmidt et al., 2011;
Kumar, P., 2015; Woldie et al., 2012). Consequently, the following hypothesis is formulated:
H1: Strategy formulation is positively related to firm performance.
2.2. Strategy formulation and CSR
Initially, firms took on CSR activities due to the external pressures they faced. In order to comply with
governmental regulations, firms started to fulfil social obligations and invest in CSR projects (Yusuf Saleh,
M., & Kahar, A., 2018). More recently, firms discovered that there are more benefits to their CSR actions.
Previous studies showed that firms with higher CSR performance are more likely to get easy access to
external finance (Cheng et al., 2014) and cheaper equity financing (Ghoul et al., 2017). Moreover, extensive
research has shown that there is a positive influence of the CSR activities and customer loyalty (Pérez &
Rodríguez del Bosque, 2015). In the light of these findings, it is recommended for firms to adopt CSR
practices and establish procedures and tools aligned with business strategy (Bocquet et al., 2013). Following
these lines of logic, the following hypothesis is proposed:
H2: Strategy formulation is positively related to CSR
2.3. CSR and firm performance
The empirical findings related to the link between CSR and a firm’s performance suggest contradictory
views. According to the agency theory (Jensen & Meckling, 1976), managers might try to overinvest in CSR
activities so that their reputation will benefit. However, this might cause an agency problem between them
and the shareholders who could find themselves in the position of dealing with a lower corporate performance
since valuable resource are wasted (Barnea & Rubin, 2010). Moreover, the neoclassical perspective acts on
the assumption that CSR implies numerous costs that outweigh the benefits and significantly reduce
shareholders’ wealth (Waddock & Graves, 1997). On the other hand, the stakeholder theory assumes that
CSR engagement can strengthen the relationships between various stakeholder groups thus leading to
higher levels of performance (Preston & O’Bannon, 1997). An increase of the social spending does not
remain unnoticed by consumers who will happily buy more or even pay more for products and services that
are marketed by CSR oriented firms. These investments will ultimately entail a better market performance
(Filbeck et al., 2009). Previous studies showed that CSR activities can help settled the disputes between
11
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managers and stakeholder and therefore CSR engagement has a positive effect on financial performance
(Jo & Harjoto, 2012). Based on these findings the following hypothesis is formulated:
H3: CSR is positively related to firm performance.
2.4. The mediating role of CSR
Even though previous research was carried on the three main variables of the current study, there has
been no detailed investigation on the inter-relationship among them. However, the tenets presented in
corporate sustainability theory (Elkington, 1994) provide the theoretical framework for studying these
relationships. According to the corporate sustainability theory (Kantabutra & Ketprapakorn, 2020), firms need
to develop a sustainability organisational culture that would include firms’ vision and values that in return will
lead to a higher emotional involvement of the firm members thus allowing to attain the vision. In the view of
corporate sustainability theory, it is recommended that firms integrate their business goals with both social
and ecological objectives. Therefore, it is expected that CSR will serve a mediator on strategy formulation
and firm performance and the following hypothesis is proposed:
H4: CSR mediates the relationship between strategy formulation and firm performance.
Figure 1 summarize the theoretical model and the proposed relationship between the variables.
Figure 1: Proposed research model

H4 (+)

H2 (+)

Strategy
formulation

Corporate
social
responsibility
H3 (+)
H1 (+)

Firm
performance

Research methodology
In order to measure the variables, the European Foundation for Quality Management (EFQM)
excellence model self-assessment questionnaire was adapted and modified to suit the purpose of the present
study. The EFQM questionnaire has a high level of validity being used in numerous contexts (Bou-Llusar et
al., 2009; Nabitz et al., 2000). The strategy formulation construct was operationalised through three items.
Corporate social responsibility scale measures the extent to each firms manifest an ethical behaviour towards
business partners and employees, but also the preferences for CSR actions. Three items were used to
assess firm performance. Five-point Likert scales ranging from 1 (“strongly disagree”) to 5 (“strongly agree”)
were utilised for all items. Firm size, age and sector of activity were included as control variables for better
estimation of the hypotheses.
Surveys were administered with the help of graduate students from the Faculty of Economics and
Business Administration and were addressed to middle and top managers throughout the Romania. The
sample consists of a diverse group of managers in a variety of manufacturing and service industries. The
sample consisted of 23.88% manufacturing firms and 76.12% services firms. Among the firms analysed,
12
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77.62% were small and medium sized enterprises, that is companies that employ less than 250 people and
22.38% were large enterprises (companies with more than 250 employees). Within the sample, the vast
majority of firms were private-owned (97.01%). The sample included 67 validated responses. This sample
size is considered adequate for structural equation modelling (Kline, R.B., 2010).
Paper results
In order to analyse the data, structural equation modelling (PLS-SEM) technique was used utilizing
SmartPLS 3.3.3 software package (Ringle et al., 2015). Previous studies demonstrated that PLS-SEM
technique is appropriate when dealing with small sample size and non-normal data (Hair et al., 2011). The
technique uses two stages: the assessment of measurement model and evaluation of the structural model
(Hair et al., 2011; Ringle et al., 2020).
4.1. Measurement model assessment
This stage implies an assessment of the constructs’ reliability, composite reliability, convergent validity
and discriminant validity. All factor loadings of all the reflective indicators are above 0.60, which satisfies the
condition of indicator reliability (Hair et al., 2011). The values of Composite Reliability (CR) and Cronbach’s
alpha, which were used to assess the internal consistency reliability, are above 0.60 and below 0.90 and
thus, they meet the suggested criteria. Convergent validity was established through Average Variance
Extracted (AVE). All the AVE values of all constructs are above the acceptable cut-off value of 0.50 (Fornell
& Larcker, 1981).
Discriminant validity was assessed first by Fornell-Larcker criterion. The square-root of AVE for the
construct was greater the inter-construct correlation. Discriminant validity was also assessed by HeterotraitMonotrait method. The results show that HTMT ratios between constructs are below the cut-off value of 0.90.
The above analysis demonstrates that reliability and validity of the constructs is established and the
measurement model is adequate for structural analysis.
4.2. Structural model evaluation
Structural model evaluation includes the assessment of path coefficient and their statistical significance
(Hair et al., 2011). Bootstrapping technique using 5,000 subsamples was applied in order to generate t-values
and p-values to test statistical significance of path coefficients for the relations that were hypothesized. In
order to test mediation effects, Preacher and Hayes method (Preacher & Hayes, 2008) was used together
with recommendations and guidelines suggested by Nitzl et al. (2016). Table 1 shows structural path
coefficients and the results of the structural model evaluation.
Table 1. Tests of hypotheses

Hypothesis
H1
H2
H3
H4

Relationships
Path coeficients
Direct effects
CSR -> FP
0.413
SF -> CSR
0.540
SF -> FP
0.303
Specific indirect effects
SF -> CSR -> FP
0.223

T values

p values

Support

3.312
7.014
2.293

0.001
0.000
0.022

Yes
Yes
Yes

2.787

0.005

Yes

Notes. CSR = Corporate Social Responsibility, FP = Firm performance, SF = Strategy formulation.
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H1 predicted that strategy formulation positively impacts the firm performance. Path coefficients in Table
3 show that there is a positive relationship between these two constructs ( = 0.413, p < 0.05). Hence H1 is
supported. H2 proposed that strategy formulation is positively related to corporate social responsibility. Path
coefficients given in Table 3 exhibit that there is a positive relationship between strategy formulation and
corporate social responsibility ( = 0.540, p < 0.00). This result lends support for H2. H3 proposed that
corporate social responsibility is positively related to firm performance. Path coefficients in Table 3 exhibit
that there is a positive relationship between corporate social responsibility and firm performance ( = 0.303,
p < 0.05). H4 proposed that corporate social responsibility mediates the relationship between strategy
formulation and firm performance. Table 3 portrays indirect effects and their statistical significance generated
through bootstrapping procedure. The results show that corporate social responsibility partially mediates
relationship between strategy formulation and firm performance ( = 0.223, p < 0.05). Hence H4 is also
supported.
Discussion and conclusion
The results of the study support the hypotheses presented, including indication that CSR partially
mediates the relationship between strategy formulation and firm performance. The significant relationship
between strategy formulation and firm performance was expected based on past research findings (e.g.
Desmidt, et al, 2011). Further, the significant relationship between strategy formulation and CSR, though not
as defined in past research results was also expected as hypothesized suggesting that organizations that
engage in successful strategy formulation recognize the value of CSR’s alignment with its stakeholders.
Additionally, the finding of a significant relationship between CSR and firm performance challenges past
indications that CSR detracts from firm performance. Of note, is that the questionnaire used, assessed the
promotion of an organizational culture in which employees are valued in the development and execution of
a responsible business. A study by Shahzad et al. (2020) provides plausible explanation for these two
findings. They found that employees’ knowledge absorptive capacity (KAS) for CSR is positively related to
the firm’s CSR practices and performance goals. Further, they found that CSR practices mediate this
relationship. They contend that it is not only awareness of external knowledge, but rather a commitment to
CSR practices which results in effective performance. As KAS has been found to be linked to strategy
formulation (Camisón & Forés, 2010), the results of the study presented in this paper suggest that a firm
which engages in active strategy formulation fostered by CSR practices will enjoy positive performance
outcomes.
The final condition that CSR partially mediates the significant relationship between strategy formulation
and firm performance has not been defined by past research related to CSR. While corporate sustainability
theory presents a foundation that a sustainable culture is needed, it does not address the diffusion that CSR
imparts on the strategy formulation, firm performance relationship. For this, consideration of the fundamental
differences between strategy formulation and strategy implementation is of value to provide a plausible
explanation. While both conditions are integral to a productive strategic decision-making process, strategy
formulation is characterized as an intellectual process, while strategy implementation, of which CSR would
be classified as, is an operational process (David et al., 2020). That is, CSR is exemplified in tangible activities
such as employee and business practices. Further, strategy formulation does not always result in successful
implementation suggesting that while intent provides a potential for a positive performance result, actual
practice based on purposeful strategy formulation provides a solid indication lending to positive performance
outcomes.
As with any study there are limitations, and our study is no exception. Two limitations are of note. First,
the study uses a small sample size in a single emerging economy. Expanding the research agenda to include
additional emerging economy settings will provide additional insight/confirmation into the presented findings.
Second, the study questions based on self-reported conditions, may result in reporting biases. Further
research that incorporates objective financial results such as study by Acar Erdur & Kara (2014) would
14

The 6th year of the International Days of Science
7th – 8th April 2022
Innovation for Sustainable Development
contribute to increased validity of study results. Nevertheless, the understanding of the role that CSR play in
a firm’s performance will continue to be an important contemporary issue. Not only it is of interest to business
practitioners and scholars, but also to the whole of society.
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Abstract:
Packaging always has to represent the product in the best way, now the sustainability of the packaging
comes into play. The increasing pressure for sustainability and carbon reduction is becoming a major issue
in the food industry. As a result, global manufacturers are having to respond to the growing demand for
sustainable packaging in an effort to keep their products in demand in the marketplace. The author deals
with the sustainability of packaging in the food industry with a focus on the beverage industry. Using
a literature search, he traces recent trends and changes in consumer behaviour in environmental packaging
purchasing decisions. The main goal of the article is to analyse the sustainability behaviour of major food
companies in the country and to summarise current trends. The author also aims to summarize the major
legislative developments, summarize the most important changes in packaging laws with a focus on the
beverage industry in the Czech Republic. The methodology is based on a literature search of scientific articles
dealing with sustainability issues, especially in the food industry. The behaviour of major food companies in
the Czech Republic in the area of packaging sustainability is processed on the basis of available internet
data of specific companies and subsequent comparison. It is thus possible to assess the positive trend when
companies change their sustainability policy. Companies are starting to reflect on the environmental impacts
caused by the launch of their product on the market. Whether this reflection is driven by increasing consumer
pressure or by companies' responsible behaviour for society, or by the new European recycling targets is no
longer as important as the fact that manufacturers have started to change their behaviour for the better. First
and foremost, it is about reducing the plastic in their products that they put on the market, and focusing on
100% recycling of their packaging in the coming years.
Key words:
sustainability, packaging, food, plastics
JEL: Q01, Q56
Introduction
State and local governments around the world offer various concessions and incentives to
manufacturers if they reduce their carbon footprint. Packaged consumer goods with limited lifetime packaging
present an opportunity to reduce waste globally. One such programme is the European Circular Economy
Programme with a budget of €6.2 billion. It includes a commitment to increase packaging recycling by 75%
by 2030. According to a study (GlobalWebIndex; 2020), more than 60% of consumers demand packaging
that is easy to recycle. In addition, the proportion of those willing to pay extra for greener or more sustainable
packaging has increased over the last decade. New recycling programmes, creating high recycled content
packaging and reusable packaging. These are examples of initiatives that have been very well received by
consumers who support the circular economy. A 2019 survey conducted by PwC among 1,000 shoppers
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revealed that 52% of them choose goods packaged in materials they know can be recycled, and 48% of
millennial shoppers are willing to switch brands just for the packaging.
Companies are thus moving towards the trend of being more environmentally friendly and striving to
associate their brand perception with sustainability. Marketing departments must respond to consumer
demands and support new trends in sustainable packaging. This may not always go hand in hand with the
perceived appearance of the final product, especially as products made from recyclable materials do not
always achieve the same appearance as non-recycled products. Marketing must therefore appropriately
balance the needs of sustainability in packaging with the actual perception of product appearance. At the
same time, it must take into account the consumer's willingness to pay more for more environmentally friendly
packaging. Nowadays, there are sometimes projects that look eco-friendly, such as a plastic cup with
additional paper packaging. The paper then gives the appearance of an eco-friendly product. But the
manufacturer then creates another unnecessary secondary packaging to confuse the consumer.
Literature review
The word "sustainability" has come to the fore in recent years in all types of industries. The food industry
is no exception. Sustainability goes beyond environmental protection and integrates three main areas –
social, economic and environmental (Research and Markets; 2018). Given the complexity of the concept
there are several definitions and interpretations that can be adopted, but it is important to understand them
and adapt the concept of sustainability to each specific context. The organizing principle of sustainability is
sustainable development, which encompasses four interrelated areas: ecology, economics, politics, and
culture (James et al.; 2015). The science of sustainability examines sustainable development and
environmentalism (Kahle & Atay; 2014). A recent report titled "Global Sustainable Packaging Market Analysis
and Trends – Industry" by Global Research and Markets (2018) estimates that the sustainable packaging
market will grow by 7.7% over the next decade. Thus, companies will face the challenge of driving packaging
change, higher costs to pass on to the consumer, and seeking new innovations. According to a Kahle & Atay
(2014), 73% of consumers said they would be willing to pay more for organically packaged food. This
compares with 86% in Sweden, 81% in the USA (Popovic et al.; 2016) and 67% in Germany (Popovic et al.;
2020). According to a study in the 1990s (Neill & Williams; 2016) consumers were 13% willing to pay extra
for organic packaging. Packaging is often considered to have a negative impact on the environment (Birgelen
et al.; 2009). They remain after the product is consumed and the consumer has to dispose of them, either by
throwing them in the trash or by recycling (Louw & O’Shaughnessy; 1993). In many cases, however,
packaging protects food and extends its shelf life, thereby reducing the overall environmental impact of the
product. This is particularly the case for innovative packaging that extends the shelf life of, for example,
vegetables and fruit. (Otten et al.; 2018)
The basic division is circular recycling, which ensures the re-manufacture of a new product by
reprocessing an old product of comparable quality (typical packaging is paper, glass, metals, some plastics).
This recycling is preferred but demanding in terms of technology and packaging design. It is usually in high
demand, but also has strong competition from virgin materials. Non-circular recycling produces different
products than the original waste, but these can also be recycled (IM plastics, thermal insulation made of
paper, glass and plastics...). Usually there is significantly less demand for them on the market (Canto et al.;
2020). In the case of plastics, it is essential to prevent their leakage into the environment. The problem is
that the two billion inhabitants of developing countries have no access to any waste collection system, which
thus ends up in the countryside and subsequently in the seas via rivers. The ten largest rivers from developing
countries are responsible for 90% of the plastic in the seas (Lockrey et al.; 2020). Unless we can change the
global approach, implementing other packaging efforts will be a Sisyphean job.
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Methodology
The methodology is based on a literature search of scientific articles dealing with sustainability issues,
mainly in the food sector, with a focus on recent studies in the field of sustainability and consumer behaviour.
Furthermore, the paper analyses the behaviour of major food companies in the Czech Republic in the area
of packaging sustainability and summarises current trends. In this part, the research was conducted by
searching the websites of food companies, thus summarizing the companies' approach to sustainability. The
research is divided into categories: spirits, beers, wines. In the section "New developments in legislation",
the author summarises the most important changes in packaging laws by searching available sources,
especially the packaging laws.
Research question 1
In the categories: spirits, wine and beer, is there a visible interest by companies in trying to create
sustainable packaging? what are the sustainability goals of alcohol companies and how do they promote
sustainability on their websites?
Research question 2
Is consumer behaviour changing in relation to sustainable packaging?
Sustainability trends in Czech companies
Packaging sustainability is becoming the number one topic in Czech companies. Many of them aim for
100% recyclability of their packaging. In this part of the paper, we focus on companies operating on the
Czech market. The investigation is divided into categories: spirits, beer and wine.
Tab. 1: Spirits
Company

Sustainability concept
Fruko Schulz
Rudolf Jelínek

Becherovka

Žufánek

Palírna u Zeleného Stromu

Zámecký lihovar a pivovar Blatná
Garage 22 Destillery

Reference

NOT AVAILABLE

Sustainable economy effort:
1. Orchards as remedy for countryside. Orchards improve the air
quality, slow down soil erosion, work as natural air conditioners.
2. Co-creates the ecological stability of the countryside
As part of Pernod Ricard, they have a plan until 2030 called "Good
Times from Good Place". 4 Pillars:
1. Soil protection - care for biodiversity, sustainable agriculture and
responding to climate change
2. Respect for the people - respect for diversity and promotion of
justice and respect for the employees and partners
3. Production cycle - 5 key principles (re-evaluate, reduce, reuse,
recycle, respect). Complex sorting system (98% of all produced
waste is recycled in KV)
4. Responsible consumption - implementation of the projects
related to the reducing of an excessive alcohol consumption

https://rjelinek.cz/naspribeh/sady/

https://www.pernodricard.cz/nasespolecnost/spolecenskaodpovednost/

NOT AVAILABLE

Code of ethics - responsible approach to the alcohol consumption.
Support projects related to prevention and educational programs to
https://palirnauzelenehos
prevent the sale of alcohol to juveniles and drivers alcohol
tromu.cz/kodex/
consumption. Otherwise no records about sustainability available.
NOT AVAILABLE

They make sure that the ingredients for gin are local and 100%
natural.

Source: own processing
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Spirits assessment: most producers focus on recycling awareness, as well as sustainability in
agriculture and water reduction. In their codes of ethics, they mainly include responsible consumption of
alcohol. It can be assumed that not all recycling targets are published, but exist within companies' internal
targets.
Tab. 2: Beer

Velkopopovický Kozel

Budějovický Budvar
Krušovice

Starobrno

Resonate with the For the future 2030 program
In practice in Popovice Brewery they managed to optimize the
washing of barrels and the adjustment of the steam distribution as
the part of water saving. Connection of the grant Kozel for the
people with the Partnership Foundation dealing with enviromental
protection and sustainability
NOT AVAILABLE
NOT AVAILABLE
https://www.heinekences
Promotes sustainability and environmental protection. Equips
karepublika.cz/profacilities with promotional and sales material which is environment
media/starobrnofriendly. Such as parasols from PET, bottles and cups from
podporuje-udrzitelnostrecyclable plastic, coasters and POSM printed matters from
svych-hospod-slunecnikyrecyclable paper.
kelimky-i-posm-tiskovinySales representative will wear the clothes from sustainable materials
jsou-z-recyklovanych(GOTS certificate - global organic textile standard).
.
materialu

Pivovary Staropramen

Radegast

Takes care of handling the natural sources, innovates the packaging
materials, looking for alternatives to existing packaging using modern
technologies. Local sustainability strategy - care and development of
communities in which they operate, care for their employees
Goals of "Our footprint 2025" focus on 3 critical areas :
1. Responsible consumption: Responsible consumption, beer and
non-beer brands with 0% of alcohol
2. Sustainable production:
https://pivovaryMinimalization of the footprint they leave as a manufacturing
staropramen.cz/udrziteln
company. Reduction of water consumption by 10% (also for the
ost/nasi-lide-a-komunity
suppliers), reduction of emission by 50% within their business and by
20% on whole value chain, key raw materials 100% by the farmers
doing business in accordance with the sustainable development.
3. Our people and community: Good neighborhood concept,
community investment, cooperation with institutions and
organization in the area.

Water fight:
1. Reduce the water consumption per pint by almost 40%
2. Bringing the rainwater back to the countryside - they have
developed unique system of biological treatment of the rainwater
which is drained from the area in Nošovice (it is the system of
https://www.radegast.cz/
ponds which naturally clears water and increase the diversity of
bojovodu/
habitats in surrounding of Morávka river)
3. Water consumption control according to the 3R rule (Reduce,
Reuse, Recycle)
4. Reducing the water consumption even at the sales point
(ecological urinals in the Radegast facilities)

Pivovar Bernard
Pivovar Svijany
Pivovary Lobkowicz

NOT AVAILABLE

Source: own processing
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Brewing industry assessment: most breweries are working on longer-term visions and creating projects in
terms of meeting long-term goals, e.g. Plzeňský Prazdroj is working with the "For the Future 2030"
programme. Again, there is a clear trend in the industry to minimise plastics, reduce emissions and water
consumption and promote responsible alcohol consumption. They pay attention to the management of
natural resources, innovate packaging materials, look for alternatives to existing packaging using modern
technologies. Plzeňský Prazdroj announced the end of plastic bottling of beer at the beginning of 2022 for its
two remaining brands, Velkopopovický Kozel and Primus. The brewery is now only selling off its ready stocks
and more than seventy percent of its beer is now bottled in returnable, reusable packaging, i.e. kegs and
glass bottles. This saves over 1,300 tonnes of plastic per year. Plzeňský Prazdroj has introduced another
step on the road to sustainability. From March 2021, it has abolished aluminium foil and plastic labels, which
will replace paper labels. The company will add other elements to the bottles, and the design will be unified
for the domestic and export markets.
Tab. 3: Wine
Company

Bohemia Sekt

Zámecké vinařství Bzenec
Vinařstvá Holanek

Vinařství Fabig
Vinařství Volařík

Rodinné vinařství 3/4

Vinné sklepy Kutná Hora

Sustainability concept
Reference
Responsible company:
1. Support of culture - Not only at the national level but also at the
local level.
2. Faith in people
3. Enviromental responsibility - support of sustainable and
https://www.bohemiasek
longterm solution, elimination of environmental impacts, investment
t.cz/cs/odpovedna-firma
to environmentally friendly technologies, optimize the programs to
improve environmental system and prevent pollution, involvment of
the contractors who are in the company area. They are also bound
by strict environmental protection standards.
NOT AVAILABLE

integrated production - ecologically oriented viticulture system (wine
production in environmentally friendly way )
During the wine production they recognize an eco friendly approach https://www.fabig.cz/cs/
o-vinarstvi
with an emphasis on sustainability.
Out of the total number of 80 ha of vineyards, they manage 4.2 ha
in the regime of organic farming. In 2014, the winery came up with https://www.vinarstvivol
arik.cz/cs/o-vinarstvi
a new ORGANIC line - it offers varieties that are grown in the
organic regime.
They are in favor of ecofriendly and gente approach to nature.
What they take from nature also returns it.
They don't interfere much with the wines maturation. They give
https://www.trictvrte.cz/vinarstvi
their wines space (spontaneous fermentation, don't filter and
clears only when it's needed).
1. When working at the vineyards they don't use pesticides or any
other chemicals which degrade the soil
2. Approximately 30% of the perimetr of the vineyards consists
of bio-corridors which provide space to wide range of flora and
fauna. That helps reduce the insect harmful to the wine grapes there is no need to use insecticides.
3. They work with the soil the way that it is full of humus
4. They don't do any difference between people. - They employ https://vinokutnahora.cz/
udrzitelnost/
parents to whom they offer part - time and flexible hours ,they also
employ people with disabilities and even people after serving a
sentece (released from prison).
Further: they educate themselves not only from Czech winemakers,
but also foreign winemakers. Wine wastes are composted or
pressed into biochar, they support local suppliers, local non - profit
organizations and cultural development of Kutná Hora region.

Source: own processing
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Evaluation of Wines: it is about promoting sustainable and long-term environmental solutions,
eliminating environmental impacts, investing in environmentally friendly technologies, most products are in
glass packaging, so they do not deal much with this topic in their programmes. Perhaps the sector should
focus on eliminating beverage cartons and wine in plastic packaging. Some winemakers are focusing on
limiting or banning the use of pesticides.
4.1. Overall sustainability assessment of companies in the beverage alcohol industry
The changing corporate sustainability policy appears to be a positive trend. Companies have really
started to think about the environmental impacts of bringing their product to market. Whether this reflection
is driven by increasing consumer pressure, companies' responsible behaviour for society or new European
recycling targets is no longer as important as the fact that manufacturers have started to change their
behaviour, especially in terms of reducing plastics in their products, in focusing on 100% recycling of their
packaging or in switching to greener options. Above all, it is about reducing the water consumption and
emission footprints resulting from their production and logistics. This trend will be evident in the coming
decades and only companies that focus on promoting environmental sustainability can stand out to their
customers and continue to increase their competitiveness.
New legislatation
In this part of the article the author summarizes the new legislation focused on beverage industry.
Amendment to the Packaging Act: No 545/2020 Coll. (effective 1 January 2021, published in the Collection
of Laws on 23 December 2020).
Directive on the reduction of the environmental impact of certain plastic products (SUP) 2019/904/EC
(implementation process until the end of 2021)
Decree of the Ministry of the Environment
No. 30/2021 (effective 1 January 2021, published in the Collection on 1 February 2021)
A new law that transposes into Czech law the European Directive on single-use plastics (Directive 2019/904
to reduce plastic waste in the seas and oceans and promote a circular economy, the so-called SUP Directive).
The aim of the law is to reduce the overuse of single-use plastics.
Banning the placing on the market of products:
- plastic cutlery, plates, straws, stirrers
- expanded polystyrene beverage containers
- ban on oxo-degradable plastics
From when: July 2021 (stocks sell out in July 2022). Where: Act on the reduction of the environmental impact
of selected plastic products (Section 6)
Collection targets for plastic beverage bottles (disposable, up to 3l)
Placed on the market or in circulation in a given calendar year
From when: from 2025: 77 % from 2029: 90%
Where: Packaging Act (§ 10(5)) § 2(v). Beverage bottle: a bottle used for any kind of beverage, in particular
beer, wine, drinking water, liquid snacks, juices and nectars, milk or instant drinks intended for direct
consumption without necessary mixing with another product or other treatment
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The obligation to attach a cap or lid made of plastic to products in such a way that Remain attached to
the container during the intended use phase of the product.
- applies only to beverage containers made of plastic and composite materials up to a capacity
of 3 litres
From when: from July 2024
Where: Packaging Act (Art. 4(6); § 2, paragraph w)
Beverage container: a beverage bottle or composite beverage container used for any type of beverage, in
particular beer, wine, drinking water, liquid snacks, juices and nectars, milk or instant beverages intended for
direct consumption without necessary mixing with another product or other treatment
Extended producer responsibility (reimbursement to municipalities for the costs of cleaning up waste from
persons disposed of outside designated disposal sites and the subsequent transport and treatment of such
waste):
- food containers, food bags and wrappers, beverage containers, beverage cups and plastic bags
From when: from 2024 (for tobacco products from 2023)
Where: Act on the reduction of the environmental impact of selected plastic products (§ 10)
Mandatory recycled plastic content in the product
In the case of AOS, average for all clients per calendar year
From when: from 2025: 25% for PET bottles
from 2030: 30% for all plastic beverage bottles
de: Packaging Act (§ 12a)
§ 2, paragraph v)
beverage bottle: a bottle used for any kind of beverage, in particular beer, wine, drinking water, liquid snacks,
juices and nectars, milk or instant drinks intended for direct consumption without necessary mixing with
another product or other treatment
Mandatory labelling of products to inform the final user
appropriate waste management practices, the plastic content of the product.
- beverage cups
From when: July 2021
Where: Act on limiting the environmental impact of selected plastic products (Section 8)
Fig.1: Example of marking the plastic content of a product

Source: Eko-Kom

Discussion
A limitation is the focus on available internet sources only, and no personal interviews were conducted
in companies, which could have been used to obtain more information. Not all companies list their
sustainability activities on their websites and the result may be biased.
It would be good to expand the research to include other categories related to the beverage industry
such as soft drinks, milk, beverage packaging such as tea, instant drinks and many others. This expansion
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would give us a complete picture of the beverage industry categories. Personal interviews, searching for
mentions in the media and social media would help to further refine the results. Extend the survey to include
a questionnaire for consumers and focus on differences due to the age of the respondents. It is interesting
to see how consumer behaviour has changed over the years in relation to packaging and also the behaviour
of companies to meet customer preferences. Ten years ago, PET bottles were massively introduced in the
brewing industry and nobody was too concerned about the environmental aspect. Today, companies are
moving away from PET bottles on a massive scale and are looking for more environmentally acceptable
packaging for their production. What will be the impact of the global post-Covid crisis and the war in Ukraine
for future years, when there is a massive increase in the price and shortage of glass, paper, aluminium and
virtually all the components needed to produce packaging? Are we not going to get back to that again? Won't
we be happy for any packaging regardless of its sustainability?
Conclusion
In the first research question, it can be stated that most beverage companies have set long-term
sustainability goals, the goal of most of them is a future 100% recycling of their packaging supplied to the
market. Companies perceive the consumer pressure for sustainable packaging and are adapting to this trend,
forming a new policy on how their company should be perceived in the market with regard to the
environmental aspect. Not all companies communicate their sustainability goals on the web, but if we look
closely at other available sources, it is possible to conclude that even companies that do not address
sustainability on their websites are addressing environmental issues. In the second research question, we
can conclude from the literature research that the consumer's demand for sustainable packaging is increasing
significantly, with millennials playing a major role in trying to live in harmony with nature.
Sustainable purchasing behaviour is becoming a broader phenomenon that should receive more
attention from practitioners. Innovative explanations should be sought for this trend and for the changes in
consumer lifestyles and behaviour that have generally occurred over the last decade.
The changing corporate sustainability policies appear to be a positive trend. Companies have indeed
started to think about the environmental impact of bringing their product to market. Whether this reflection is
driven by increasing consumer pressure, companies' responsible behaviour for society or new European
recycling targets is no longer as important as the fact that manufacturers have started to change their
behaviour, especially in terms of reducing plastics in their products, in focusing on 100% recycling of their
packaging or in switching to greener options. Above all, it is about reducing the water consumption and
emission footprints resulting from their production and logistics. This trend will be evident in the coming
decades and only companies that focus on promoting environmental sustainability can stand out to their
customers and continue to increase their competitiveness. In the part of the article, the author works with
new legislation, summarizing the most important changes in packaging laws with a focus on the beverage
industry.
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Abstract:
In the globalized world companies’ operation has become more and more complex. Activities are more
likely to be on an international platform, with operations in a variety of countries. Many companies relocate
their production facilities, creating shared service centres, or building R&D centres in different countries. Their
products are sold on international markets. Not only globalization but also the digitalization creates new
challenges for taxation. The digital sector is developing fast and taxation is trying to keep up with it. In the
new globalized and digitalized industry, it is more likely that the profit is not realized in the same location
where the company is physically located. The companies’ efforts to minimize their tax burden became more
and more sophisticated and aggressive during the last few years. Almost 10 years ago in 2013, the
Organisation for Economic Co-operation and Development (OECD) released a report on base erosion and
profit shifting (BEPS) proposing a 15-point action plan to close loopholes used by multinational corporations.
We are witnessing significant, fundamental changes in corporate income tax policy these days, as a minimum
tax rate will be implemented in around 140 European Union (EU) and non-EU countries. Our research
examines the question how the minimum tax rate will be introduced in EU level and we assess the possible
impact on Hungary.
Key words:
BEPS, Pillar Two, Global minimum tax
JEL: H20, H26
Introduction
The rules and statutory rates governing corporate income taxes vary from country to country within the
OECD and within the EU as well. As far as EU countries are concerned each EU country has the right to
develop its own corporate tax rules once they respect EU legislation. While EU countries have agreed to
coordinate their taxation system in some areas, such as value added taxes and excise levies on alcohol,
tobacco, and energy items, there are no harmonized laws in place for corporation taxes.
Different corporate income tax policies in different jurisdictions force multinational corporations to
carefully plan their tax liabilities and seek the most tax-efficient solutions. The techniques got more
sophisticated and aggressive at times. Aggressive tax planning is a legal technique to reduce the tax liability
of certain multinational enterprise (MNE). The base erosion is referred to corporate tax base. The base
erosion is reducing the corporate tax base and consequently, the payable tax itself. The profit shifting on the
other hand is about to move profits from high-tax jurisdiction to low-tax jurisdictions. The MNEs techniques
are resulting lower tax burden for companies, meaning that the so-called effective tax rate (ETR) can be
significantly lower than the statutory tax rate. From the standpoint of the taxpayer, the lower the effective tax
burden, the better.
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While the companies’ interest is to minimize their tax burden, the governments would like to attract
investment and/or create more jobs and/or would like to collect enough tax to finance the government budget.
The countries are competing, and taxation, namely corporate income tax is a key element in the international
location competition.
On 22 December 2021, the European Commission issued its proposal for a Directive (European
Commission, 2021b) in order to implement the Global Anti-Base Erosion (GloBE) rules Pillar Two (OECD,
2020b) within the European Union (EU) legislation. This was the next phase in the process of implementing
a fundamental reform of multinational corporations' tax system among the OECD countries.
A report on base erosion and profit shifting of multinational corporations (BEPS) was articulated as a first
step against tax avoidance in 2013. (OECD, 2013) With 141 countries and jurisdictions, the OECD/G20
Inclusive Framework on BEPS was established in the same year. Almost every European Union member
state is represented among the Inclusive Framework members, except for Cyprus. The target of Inclusive
Framework is to implement BEPS 15-point action plan against tax avoidance. The 15-point action plan started
to be incorporated into national laws in 2016. BEPS practices are estimated to cost countries between USD
100 and 240 million per year. (OECD, 2022)
Inclusive Framework members developed a so called two pillar approach to answer the remaining tax
challenges. In October 2020, Blueprints were published on each pillar. The Pillar One target is to ensure
fairer distribution of profits and taxing rights among countries (OECD, 2020a), while the Pillar Two is about
introducing a global minimum tax rate.
Until July 2021 130 countries accepted the key elements and issued a Statement (OECD, 2021a) and
the final, amended statement (OECD, 2021b) was approved by 136 Inclusive Framework members on
8 October 2021.
This long process was and still is in the focus of attention for both academic researchers and tax
practitioners. There are many articles, publications discussing the theory, the methodology, alternative
solutions, and practical issues (Englisch, 2021; Englisch & Becker, 2019; Moreau & Van den Bergh, 2021).
Given the significance of these fundamental changes, the attention is understandable.
Methods
The sources we overview in this paper include the official websites of the European Union and the
OECD. These institutions play a leading role in the initiatives we deal with in this paper. Our aim in this paper
is to present and explain the main logic of the minimum tax rules in the European Union as well as the steps
required to calculate the amount of minimum tax. We will focus on the proposed Directive of the European
Union, but we also compare the wording of the Directive and the phrasing of the materials of the OECD. As
a member of the EU, Hungary and also the Czech Republic will have an impact from these new, fundamental
changes. Although no Hungarian legislation has been implemented at this time, certain impacts can be
assessed now.
We did review the wording of the Directive and the relevant OECD materials as we believe that at this
stage the most interesting question is to understand the forthcoming methodology and technique. Our
research goal for the future is to continue our investigation once the local rules have been implemented, and
to calculate the potential tax impact on certain company and countries level.
Paper results
According to the GloBE rules the target is to implement 15% global minimum tax rate in order to avoid
that the effective tax paid by the targeted companies would fall below this threshold regardless of where they
are headquartered or the jurisdiction, they operate in. The basic principle rule states that while jurisdictions
are not required to adopt GloBE regulations, they must accept the rules as applied by others.
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The proposed Directive is also targeted to introduce 15% global minimum tax rate. The new Directive
will require unanimous approval by the EU Council, which means that any EU member state could vote
against it and could block its adoption. Both the European Commission and the French government (which
holds the presidency of EU Council) would like to implement the Directive as soon as possible.
Assuming the acceptance by all member states the Directive has to be implemented in their domestic
legislation until the end of 2022 and the GloBE rules would enter into force from 1 st of January 2023 with the
exception of the UTPR, which is expected to be introduced from 1st of January 2024.The STTR will impact
the operation of treaties, therefore its implementation would require drafting and ratifying a multilateral
instrument. The implementation target is 1st of January 2023.
Minimum tax rate
Top-up: Taxes paid under Pillar Two to
reach Minimum tax rate

Corporate taxes paid by MNE

Figure 2: The mechanism of minimum tax rate

In order to define the tax impact of Pillar Two, the following steps have to be followed:
I.
II.
III.
IV.
V.

Check whether a group and its constituent entities are in the Scope or not
Calculation of ETR of each jurisdiction
Calculation of top-up tax rate and top-up tax amount
Calculation of domestic top-up
Application of IIR in principle or UTPR.
3.1. Scope of Pillar Two model

The GloBE rules applicable to the MNE groups with total consolidated group revenue of Euro 750 million
or above in its consolidated financial statements in at least two of the last consecutive fiscal years. This
revenue threshold is applicable to all those Constituent Entities that are owned and controlled by the same
Ultimate Parent Entity.
The proposed EU directive closely follow the OECD model rules, but the EU directive has to be compliant
with the EU Fundamental Freedom as well, meaning that the scope of the proposed EU Directive is extended.
Large-scale solely domestic groups, according to the proposal, could be included provided their revenue
meets the threshold requirements.
Moreover, the proposed EU Directive is stricter than the OECD model rules as it is required to ensure
taxation on the minimum agreed level not only the foreign Constituent Entities but also all entities that are
resident in the same member state as the Ultimate Parent Entity.
Government’s entities, international organizations, non-profit organizations, pension funds or
investments fund that are Ultimate Parent Entities of an MNE group or holding vehicles used by such entities,
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organisations or funds, are not subject to the proposed EU Directive and GloBE rules as well.
The proposed EU Directive also implemented “de minimis” exclusion to jurisdictions where an MNE has
revenues of less than EUR 10 million and profits less than EUR 1 million.
3.2. Calculation of ETR
The ETR of each jurisdiction is calculated dividing all relevant tax payments (adjusted covered taxes)
by relevant profit income (the adjusted qualifying income). The GloBE rules will only apply if the ETR in each
jurisdiction is below 15%.
The income for GloBE purposes is calculated based on the profit determined in consolidated financial
statements. A limited number of adjustments are than must be made to add or eliminate certain items and
arrive at the adjusted qualifying income or loss for GloBE purposes.
The qualifying income could be reduced by the payroll carve-out and by the tangible asset-carve out for
each Constituent Entities located in the jurisdiction. The GloBE rules provide substantial activity exclusion in
order to exclude certain income from the ETR calculation. The amount of substantial activity that can be used
in exclusion is limited. According to the general rule, 5% of the carrying value of tangible assets and 5% of
the payroll cost could be excluded from the income calculation.
The GloBE rules defined a ten-year transition time for substance carve-outs in the following manner:
a) 8% of the carrying value of tangible assets declining annually 0.2 percentage points during the first
five years, and later 0.4 percentage points
b) 10% of the payroll declining annually 0.2 percentage points during the first five years and later
0.8 percentage points.
Covered taxes mean any tax on an entity’s income or profits (including tax on distributed profits) and
includes any taxes imposed in lieu of a generally applicable income tax. Consumption and sales taxes, excise
taxes, payroll taxes, social security contributions, and taxes on digital services are not considered covered
taxes. The covered tax does not include the top-up tax accrued by Parent Entity or by Constituent Entity.
3.3. Income Inclusion rule and Undertaxed payments rule
The next step is to calculate the top-up tax percentage valid for each jurisdiction. The top-up percentage
is computed as a difference between the minimum effective tax rate of 15% and the ETR (GloBe ETR) of the
jurisdiction. The top-up tax percentage has to be multiplied by the amount of the adjusted qualifying income
in respect of each jurisdictions to get the amount of top-up tax.
The Directive established the opportunity for collecting the calculated top-up tax domestically in the
country where the Constituent Entity is located. This is a significant difference between the GloBE rules and
the proposed EU legislation as this election allows the low-level jurisdiction to collect the top-up tax instead
of collecting it at the level of the Ultimate Parent Entity.
3.4. Income Inclusion rule and Undertaxed payments rule
Once the top up tax amount is calculated the income inclusion rule (IIR) will take place. IIR is the key
mechanism to achieve the minimum tax to be paid by MNEs. IIR imposes a top-up tax on the Ultimate or
Intermediate parent entity in respect of the low-taxed income of a Constituent Entity. As the application of IIR
on the profits of foreign permanent establishment may be against certain provisions in double tax treaties,
the model rules introduce Switch-over Rule which eliminates treaty obstacles.
The Undertaxed payments rule (UTPR) is a secondary rule and only applies where a Constituent Entities
is not already subject to an IIR. The top-up tax is allocated among all jurisdiction that have qualifying UTPR
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in place. A formula is introduced to allocate within the relevant jurisdiction. The allocation methodology is
based on two factors: the carrying value of qualified tangible assets and number of employees.
3.5. Subject to tax rule
Subject to tax rules (STTR) is a treaty-based rule, which allow to overrule treaty benefits in respect of
certain payments where those payments are not subject to a minimum level of tax in the recipient jurisdictions.
It is important to highlight that STTR may apply irrespective of the size of the group, meaning that EUR
750 million threshold is not applicable. Moreover, STTR is payment-by-payment basis and its applicable
where the full amount of certain payments will not be subject to tax at a nominal rate of at least 7,5% to 9%.
We can refer to SSTR as a zero step because it occurs before the rest of the procedure.
3.6. Pillar One model
Pillar One (OECD, 2021a) originally targeted the MNEs operating in digital industries, but finally the
rules are applicable for each MNEs with global turnover exceeding EUR 20 billion and profitability above
10%. Based on the approved rules Pillar One is about to reallocate taxing rights on residual profits of the
world largest MNE based on a calculation formula and has proposed that the equivalent of 25% of the residual
profits are reallocated for taxing purposes.
The reallocated profit will be taxed by the countries where the in-scope MNE achieve at least 1 million
Euro revenue or 250.000 Euro in case of jurisdiction with GDP lower than 40 billion Euros.
The Pillar One rules will be implemented in a multilateral convention which is expected to be ready for
signature by mid-2022 and should be enter into force in 2023. The European Commission has announced
that it will come up with a directive on Pillar One in 2022.
Figure 2: Basic mechanism of Pillar One
Without Pillar One

Implementation of Pillar One
Before Pillar One

After Pillar One
% allocated to the
market

NON ROUTINE
PROFIT

NON ROUTINE
PROFIT
Profitibilaty
threshold

TOTAL PROFIT OF
THE MNE GROUP

ROUTINE PROFIT

ROUTINE PROFIT

In 2018 Commission announced a plan of a new EU digital service tax, which in the meanwhile have
stalled. (European Commission, 2018a, 2018b).It is agreed by the Inclusive Framework members, that no
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digital service tax or similar measure will remain in force and no digital service tax or similar measure will be
introduced in the future.
3.7. Hungarian aspects of the future tax changes
The situation in Hungary is rather complicated. To begin with, the statutory corporate tax rate is low, at
9%, which is the lowest among the EU countries.(Asen, 2021)
Secondly, development tax incentives are available for up to 80% of the corporate tax payable and up
to the state aid intensity ceiling. In certain cases, the ETR could be significantly lower than 9 percent. From
the year 2003, 669 taxpayers submitted their application for development tax incentive. (Horváth &
Keresztély, 2020) some of these companies are impacted by the new rules.
Third, the enterprises are subject to local business tax and innovation contribution as well in Hungary.
The local business tax base and innovation contribution base differ from the corporate tax base. They are
computed from total net sales revenue, making local taxes and innovation contribution payable even if the
company is not profitable from corporate tax point of view.
According to the original OECD/G20 proposal the threshold was at least 15%, meaning that the
implementation of higher rate was possible accordingly. Finally, the threshold was set at 15% which is
acceptable for Hungary as well.
The proposed EU Directive is not clear on the local business and innovation contribution issue.
According to the existing wording of the proposed EU Directive local business tax is not included in the
covered tax category. This is a crucial element for Hungary, as the local business tax is an important tax cost
for the companies.
According to the current proposal not only the Ultimate Parent Entity but also Constituent Entities will
have right to collect top-up taxes. As in this case the extra tax could remain within the jurisdiction of the
Constituent Entities (in our case in Hungary), this proposal is favourable from Hungarian aspects.
The proposed substance carve-out rules are more advantageous than the previous ones, and they are
unquestionably better from Hungary's perspective.
Discussion and Conclusion
The technique of GloBE rules inside the EU is presented in this article. Based on this introduction we
may conclude that the technique is rather complex, and detailed but there are still open questions to be
answered.
The implementation of GloBE rules in the EU, and later in domestic tax law, will be the focus of the
following year. MNEs must be prepared for the changes, investigating into possible changes to their company
operations in order to mitigate the negative effects of the new regulations. This may increase the compliance
work and may result changes in the companies’ flows and operations.
Currently there are many open questions and the details are not yet finalized. Because of these
uncertainties the impact of GloBE rules on the Hungarian participants is hard to estimate. Assuming that local
business tax will not be accepted as covered tax, the impacted multinational companies’ tax burden will
significantly increase. Even the ETR could easily be over 15 percent. As a result, Hungary will be less
attractive to investors. Finally, it could lead to changes in Hungary's local business tax system, with the weight
of local business taxes transferring to corporate income tax.
It has to be highlighted that the global minimum tax rate rules will not stop the international tax
competition. First, MNE groups reach a revenue threshold of a particular amount are only subject to the
GloBE rules. Second, the MNEs intention to minimize their tax burden remain their target. The extent and
the form of competition will depend on the details of the rules. Finally, we have to admit that the carve-out
system may leave the door open for international tax competition.
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With the integration of GloBE rules into EU legislation, the evolution of the tax system is far from
completed. The European Commission adopted in May 2021 a Communication on Business Taxation for the
21st century, to introduce an efficient and fair business tax system in the European Union (European
Commission, 2021a). According to this Communication the Commission would like to implement a new
framework for corporate income tax within the EU; Business in Europe: Framework for Income Taxation
(BEFIT). The aim of BEFIT is to introduce a common corporate tax rulebook to reduce compliance cost and
to close loopholes for tax avoidance. Instead of the previous proposal of a Common Consolidated Corporate
Tax Base, BEFIT will be implemented.
Finally let us mention some limitations of this paper. First the study focuses only on introducing the
mechanism for calculating the additional payable tax in order to meet the global minimum tax expectations
based on the EU Directive. As the OECD commentary was not released at the time of preparation of this
article and the local rules are also not yet finalised, further changes may alter our interpretation and the
suggested methodology. Second, the lack of data at company’s level result limited possibility to estimate the
impact of the global minimum tax rules on MNEs level and on countries level.
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Abstract:
One of the most important development areas of the Hungarian economy is to support small and
medium-sized enterprises and improve their competitiveness. SMEs play a key role in employment and social
integration, but their role in economic growth and innovation cannot be neglected, either. It has long been
debated, but by now it has become clear that in a global world economy the internationalisation of SMEs is
inconceivable without increasing their competitiveness. Only competitive enterprises can carry out efficient
cross-border economic activity. The primary objective of Hungary and the region should be to help SMEs run
efficiently and improve the quality of the business environment for them. In the light of this, our study
examines the issue whether the recent acceleration of digitalisation and the tax options specifically designed
for small businesses can be a suitable tool to improve their competitiveness.
Key words:
competitiveness, SMEs, business environment, tax options, digitalisation
JEL: H21 H25
Introduction
The accession of the countries of the region, including Hungary, to the single market of the European
Union, in addition to its undoubted benefits, has also required sacrifices from the Member States and,
indirectly, from their businesses. In addition to the obvious economic benefits, the integration process, which
is still under way, has resulted in a partial abandonment of financial sovereignty, which, at a relatively low
level of economic development, can be seen as a disadvantage rather than an advantage. Hungary, as
a member state of the EU, has committed itself to ensuring the free movement of goods and services, capital
and labour. One of the most sensitive elements in the process of harmonisation has been the convergence
of the tax policies of the Member States. The harmonisation of consumption-type taxes, such as VAT and
excise duties, which are of paramount importance for trade between countries, was the first step. Once this
was achieved, the process slowed down considerably. The progress with harmonisation of income tax
systems, whether for companies or individuals, has stalled.
One of the EU's ambitions is to reduce distortions that may hinder competition. This objective is seen
as being achieved, from one side, by bringing the tax systems of the Member States closer together.
However, the impact of this process on the competitiveness of closely integrated countries raises new
challenges. Even in countries where the integration gained momentum, there may remain strong incentives
for tax competition. Such incentives may be especially relevant concerning the competition between countries
with different levels of economic development. t Globalization also brings into picture the competition between
EU Member States themselves in global markets. The problem is further complicated by the fact that tax
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policy is not part of Community policy, which means that there are substantial differences between the tax
policies of the Member States. This fact leaves open the floor for several potential problems where the
remaining differences in tax practices may be used or misused in order to achieve or maintain competitive
advantage. The dilemma is the following: is it better for the EU to avoid distortions of competition or to
maintain the competitive advantages that may help in the catching up, in order to increase its weight in the
global economy? This article does not attempt to resolve this dilemma, nor does it examine the impact of
Covid-19 on the process outlined. Its more modest aim is merely to answer some questions related to the
developments in the field of digitalisation and the tax options specifically designed for small businesses
opening new options and means to improving their competitiveness?
Methods
Tax harmonisation and its impact on global competitiveness are in the forefront of tax policy reforms in
the EU. Different tax practices in Member Countries may hinder enterprise competitiveness in the EU while
maintaining favourable treatments in some countries and imposing additional burdens in others. Approaches
to tax harmonisation must pay special attention to their impact on competitiveness. This paper first gives an
overview of the concept of competitiveness based on the extensive literature on its measurement and the
factors influencing enterprise competitiveness on global markets. Then we highlight current trends in the EU
level tax harmonisation policies and their prospective implementation. While certain country specific
approaches may offer competitive advantage through tax optimization, current trends in harmonisation may
lead to constraining or eliminating such country advantages as a result of harmonised tax practices. So
harmonised tax practices may contribute to increase competition but at the same time may have country
specific loss in competitive advantages. The find the proper design and the optimal approach in
implementation involves judgements to evaluate these different consequences in order to improve
competitiveness on the EU level. This paper overviewing current EU plans highlights the dilemmas and
possible contradictions between tax harmonisation and maintaining competitive advantages.
The role of SMEs in Hungary and in the EU
All over the EU, including Hungary, the majority of enterprises belongs to the category classified as
SMEs. SMEs play an important role in domestic job creation and income generation, as well as in the
operation of foreign capital, mainly as a key element in the supply chain. A specific feature of Hungary is that
SMEs account for nearly 90 per cent of jobs in various professional, scientific and technical activities and in
construction. SMEs employ slightly more than two thirds of the workforce in industry, trade and services,
with a value added of more than 50% of GDP. Table 1 shows that while the number of SMEs is on a similar
level with the EU average and 2 percent higher in terms of the proportion of persons employed, the Hungarian
indicator is more than 2 percent below the EU average in terms of gross value added (GVA).
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Table 1 SMEs: basic figures

Source: 2019 SBA Fact Sheet Hungary

In terms of gross value added, an efficiency gap is clearly visible as the performance of the micro and
small enterprise segment of the Hungarian SME sector is lagging behind the EU average. This clearly shows
that Hungarian SMEs are behind their European competitors in terms of labour productivity. If we look at the
regulatory environment in more detail, from a multi-factor perspective, the picture of the position of Hungarian
SMEs in the EU becomes even more differentiated.
Figure 1 Indicators of the regulatory environment for SMEs in the EU and Hungary 1

Source: 2019 SBA Fact Sheet Hungary

From the figure it can be seen that Factor 4, i.e. state aid and public procurement, and Indicator 5, i.e.
access to finance, can be considered acceptable, as these are areas where Hungarian SMEs reach the EU
average. Based on the nine indicators, the dimensions of business environment (8), internationalisation (9),
skills and innovation (7) and ‘second chance’ (2) are the most important areas for improvement in terms of
SME competitiveness. The 2019 report, based on the Small Business Act for Europe, shows only a slight
shift compared to previous years. The two areas mentioned as positive are only two, where performance
has improved from below the previous EU average to be in line with the EU average.

1

The analysis of individual indicators is not part of the study but is dealt with in detail in the cited work.
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However, when analysing the graph, it is important to avoid the typical errors in drawing conclusions
from the values represented by the mathematical average of EU countries’ indicators. For example, it is
misleading to approximate to the EU average for the Single Market (Dimension 6). One of the criteria for
assessing this dimension is the share of exporting SMEs within the EU in relation to total SMEs. This index
on average would indicate a favorable cathing up in the access to the Single Market, but if we look at the
nine sectors separately that this indicator covers, we see major differences and large gaps. The foreign trade
activity of Hungarian SMEs is below the EU average, and this is true for both exports and imports. The
largest gap is in online exports. Averall less than 10% of Hungarian SMEs take advantage of the EU's internal
market.
Instruments for development
There are several different instruments and strategies that can be used to promote the development of
SMEs. Growth is essential for their competitiveness, for example in the form of new investment that can
increase their turnover and employment. To operate efficiently and effectively, a critical mass must be
reached or exceeded. The growth potential of companies in a small and open economy such as Hungary's
is better demonstrated by export performance than by domestic performance. A further growth factor for
SMEs is their ability to become suppliers to a mainly export-oriented company, whether Hungarian or
multinational, which can be achieved if they can meet the quality requirements, but also other requirements,
accepted in this sector. The competitiveness-friendly business climate of a country is characterised by a large
number of small and innovative firms that are able to grow. Without innovation, it is particularly impossible to
ensure a sustainable growth path in the 21st century. And if we think about catching up the whole SME
sector, it is inevitable to
• simplify and make rules transparent,
• promote new technologies, especially digital ones,
• more organically link the labour market and education and, as part of this, disseminate
entrepreneurial skills and culture,
• strengthen green economy and social responsibility.
But to go further, we need to look at what competitiveness really means and what serves to increase it.
Many economists (e.g., Krugman, 1994; Porter, 1998; Losoncz, 2004; Chikán-Czakó, 2006; Szerb, 2010),
research institutes (IMD)2 and organisations (OECD) have defined the concept, but to date there is no single
definition. If we look for a common approach between the definitions, we can, for example, organise the
criteria of competitiveness around the IMD definition, which states that competitiveness expresses the extent
to which a country can create an environment in which businesses create added value while at the same
time raising the living standards and quality of life of its population3. International experience shows that
investment in education, health and human capital in general is the most effective way for a country to lay
the foundations for long-term catching-up. Until recently, Hungary has been ranked in the middle of the range
of countries in various competitiveness indices and rankings4. However, the 2020 Doing Business ranking
now places Hungary in the top third of the countries surveyed, 52nd out of 190 countries 5.
According to a previous European Commission survey6, an unsatisfactory macro-environment, low
productivity and employment, and inadequate skills levels also contribute to low competitiveness. But low
Institute for Management Development, a Swiss research institute
(World Competitiveness Rankings - IMD, é. n.)
4 For example, the World Economic Forum (WEF) Global Competitiveness Index, the Institute for Management Development
(IMD) ranking, the World Bank's Doing Business ranking, the Heritage Foundation's Economic Freedom Index, the EU
Regional Competitiveness Index, etc.
5 (HUN.pdf, é. n.)
6 (lagging_regions report_en.pdf, é. n.)
2
3
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innovation activity and an inadequate institutional framework can also be a barrier to potential growth. In
particular, the outflow of skilled young generations from the regions concerned has a negative impact on
competitiveness. On the basis of a brief survey of these research findings and the knowledge of Hungary's
special characteristics, the National Competitiveness Council (NCC) 7 has also identified areas for
development to improve the competitiveness of the country and its SMEs. These priority areas are simplifying
company formation and construction permits, improving electricity grid connectivity, protecting small business
owners, dealing with insolvency and simplifying tax payments simultaneously with reducing the tax burden.
Assuming that the positive changes brought about by measures taken in each of these areas also
improve competitiveness, the focus of this study will now be on the tax aspects. In particular, we will focus
on areas that can specifically benefit SMEs. Before further analysis, it is important to stress that taxation is
only one of the factors affecting competitiveness, and it should be kept in mind that each competitiveness
factor may enhance or even dampen the impact of the others. However, it is undisputed that taxation can
affect competitiveness in several areas. For instance, the stability and long-term predictability of the tax
system, which contributes greatly to the growth of a country's competitiveness by reducing investment risks
and uncertainties, which is not the last consideration when making such a decision.
4.1. Taxation: theoretical perspective
Recently, the role of fiscal policy in enhancing competitiveness has clearly gained in importance. Among
the instruments of fiscal policy that can stimulate the economy and thus improve competitiveness, the tax
system stands out as one of the most important, and its "improvement" can achieve positive results in this
area. In addition to the design of the tax system, the regulatory environment in which taxation takes place is
also closely linked to competitiveness. As a consequence of globalisation, tax competition between the tax
systems of countries has become increasingly intense in recent decades, making tax competitiveness a key
factor in global economic competition. The burden on taxpayers, which consists of taxes paid and the
administrative burdens that go with them, can be considered acceptable8 if it meets the
• the criterion of fairness,
• it does not distort the economic choices of taxpayers,
• and the cost of collection is minimal.
The main reasons for high tax administrative burdens include frequently changing regulations,
a complex regulatory environment and high barriers to exit and entry. The burden on the value added of
SMEs, i.e., high tax and social security burdens, is one of the main obstacles to business growth 9, pushing
businesses, or at least part of them, towards the grey and black economy. Despite the reduction of corporate
tax on company profits to 9 % and the parallel reduction of social contribution tax on employment to 14 %,
and the still high value of the fiscal burden on living wage labour compared to our direct competitors 10,
Hungary is only able to 'overtake' countries with a notoriously high tax burden (Belgium, Germany, Austria,
France and Italy).11
Low tax administration costs are also a key competitiveness factor. International research shows that
the cost of tax administration varies considerably, ranging from 2 to 10 percent per taxpayer. Two-thirds of
this is accounted for by the company's own resources, a quarter by various consultancy fees and the
remainder by other external costs.

(KKV_strat_társadalami_egyeztetésre.pdf, é. n.)
we have to think of compliance with tax principles, which, starting with Adam Smith, also appears in the theories
of the 20th century classics Musgrave and Stiglitz on optimal taxation.
9 (KKV_strat_társadalami_egyeztetésre.pdf, é. n.)
10 V4 countries together with Slovenia, Croatia, Romania and Bulgaria.
11 (Taxing Wages 2021 | en | OECD, é. n.)
7

8 In this case,
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The competitiveness of companies in the CEE region is limited less by the size of the tax burden than
by the complexity of the tax rules and the time-consuming nature of the tax-related administrative tasks.
Reducing administrative costs is particularly important for SMEs, which account for a larger share of these
burdens as a proportion of their turnover. The tax administration costs for companies with less than
50 employees can be as high as 2-4% of turnover12, which significantly reduces the profitability of these
businesses. For companies with more than 50 employees, the same factor has a much lower variance of
between 0.5 and 3 percent. According to OECD estimates, the cost of tax administration in Hungary amounts
to 2 to 3 percent of GDP at the level of the national economy. The costs can be significantly reduced in the
near future by extending the scope of electronic taxation, the so-called e-filing13.
When we talk about the administrative costs of the tax system, we have to consider the direct costs of
running tax offices on the one hand and the indirect costs borne by taxpayers on the other. Classic
administrative costs are, for example, the costs of defining, recording, collecting and controlling taxes. The
costs that arise when tax obligations are fulfilled are the time required for taxpayers to file returns, records
and payments, and their specific costs in kind and in terms of personnel.
If we look at further factors influencing compliance especially the cost of tax administration and the
willingness to pay tax, it is advisable to have a tax system with only a few tax rates and as simple a set of
rules as possible, as this simplifies control and thus achieves the desired effect (Elek-Scharle, 2008), i.e.,
both administrative costs and tax avoidance are reduced. It is therefore essential to simplify the regulation of
SMEs, which could be one of the keys to catching up the sector as a whole.
4.2. Technological advances influencing taxation solutions
In addition to meeting tax obligations, it is important to ensure that they can be met. For SMEs, it is of
paramount importance that taxpayers, the tax administration and all actors involved in taxation are supported
by a common information system. The focus is on the various economic processes and transactions and the
taxpayers, their accountants and the banks that hold the accounts of the businesses that provide the data.
By aggregating the resulting data, the tax administration is able to determine the tax liability. At the heart of
the information system is the creation of a database, the main aim of which is to relieve taxpayers as much
as possible of the obligation to provide information, thereby reducing their administrative burden. In addition
to significant cost savings, the system has the advantage of ensuring transparency and increasing trust
between the tax administration and the taxpayer without establishing a direct link.
In addition to these benefits, the development supported by digital technology also promotes
compliance. This process has already passed several stages in Hungary, from online cash registers, online
bookkeeping, electronic invoicing and electronic data reporting14, to mention only the most important stages
of development15. Electronic invoicing replaces the invoice issuer's domestic summary report, reducing the
administrative burden on businesses. The introduction of the data and the development of the data
management system are also aimed at reducing tax evasion and continuing to whiten the economy. The
development of the service will allow the tracking of huge volumes of invoices, resulting in increased
efficiency in risk management and a significant increase in tax revenues for the public finances. The
12 (EMIS,

é. n.)
https://www.emis.com/php/search/doc?pc=HU&dcid=614232086&range=365&sv=EMIS&query_entry=quick&search_mode
=1&keyword=ad%C3%B3+adminisztr%C3%A1ci%C3%B3s+k%C3%B6lts%C3%A9gek&change_selected_countries=1&ch
ange_selected_indus=1&indu_local_class=naicsbyid&title=0&rpp=25&display=1&similar=1&search_selected_tab=all&cont
roller=search&action=search&module=default&first_load_rpp=10&numresult=1
13 (EMIS, é. n.)
14 In the online invoicing system, it is mandatory to provide data on invoices issued for transactions between domestic taxable
persons containing VAT passed on.
15 Other effective economy-whitening measures in the system include the introduction of the Electronic Control System for
Road Goods (EKÁER), the tax registration procedure, increased supervision by the tax authorities and the introduction of a
mandatory company gate.
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electronic invoice will make the control work of the National Tax and Customs Administration (NAV) more
efficient by increasing the transparency of economic processes, thus widening the scope of compliant
taxpayers. The system is not specific to the compliance of the SME sector but is designed to reduce tax
evasion in general. It filters out taxpayers who have previously enjoyed competitive advantages in the market,
precisely through tax avoidance, thus indirectly improving the competitive position of other operators,
including SMEs.
Technological progress has made it possible to reduce administrative and tax burdens, while further
improving tax morale, for example by encouraging flexible forms of employment, which can also have an
impact on the growth of legal employment. Such atypical forms include part-time employment, teleworking,
special project work, but also temporary agency work. These opportunities have a major role to play in helping
workers who, because of their health, living situation, skills or lack of skills, are only able to do this type of
work. The promotion of atypical forms of employment could be further stimulated by tax incentives for SMEs
using flexible forms of employment.
In addition to the use of digital technologies mentioned above, the legislator has also helped small
businesses by introducing special and simplified tax forms such as KATA16 and KIVA17. These tax forms
make the tax burden predictable and manageable and significantly reduce the costs associated with tax
administration. All these structural changes to the tax system, combined with the affordability – or in some
cases abolition – of various procedural fees, will help businesses to comply with the law. In today's tax
legislative environment, there are a number of tax advantages to being a micro, small or medium-sized
enterprise. It can benefit from special forms of support, preferential loans, administrative and tax benefits.
Examples include exemption from the preparation of transfer pricing documentation, special tax and tax base
benefits under the Corporate Tax Act, but also exemption from paying innovation tax.
Of the factors identified as the most problematic by the World Economic Forum study, two of these
changes directly affect the tax burden, ranked third, and the tax regulation, ranked fourth, and one indirectly,
ranked second, corruption. The whitening effect of the so-called "small taxes", as intended by the legislator
and based on the experience since their introduction, has helped to reduce the black and grey economy.
However, these measures do not, by definition, address the problems of labour training, which is at the top
of the list, or reduce corruption in other areas of the economy.
In addition to the use of these digital technologies, legislation has also helped small businesses by
introducing special and simplified forms of taxation, such as. These tax forms make the tax burden
predictable, manageable and significantly reduce the costs associated with tax administration. All these
structural changes to the tax system, combined with the affordability – or in some cases abolition – of various
procedural fees18, will help businesses to comply with the law. In today's tax legislative environment, there
are a number of tax advantages to being a micro, small or medium-sized enterprise. It can benefit from
special forms of support, preferential loans, administrative and tax benefits. Examples include exemption
from the preparation of transfer pricing documentation, special tax and tax base benefits under the Corporate
Tax Act, but also exemption from paying innovation tax.
Of the factors identified as the most problematic by the World Economic Forum study 19, two of these
changes directly affect the tax burden, ranked third, and the tax regulation, ranked fourth, and one indirectly,
ranked second, corruption. The whitening effect of the so-called "small taxes", as intended by the legislator
and based on the experience since their introduction, has helped to reduce the black and grey economy.
Itemised tax for small businesses
Small business tax
18 One of the tasks and costs associated with establishing a company is the payment of the registration fee. Hungarian law
exempts bt, kkt, kft and sole proprietorships - basically small businesses - from paying this fee. In addition, companies are
exempted from paying the procedural fee for issuing a company certificate, a company attestation, a copy of the company
certificate or for sending electronic documents in the company register, if requested by a member or representative of the
company.
19(Schwab - The Global Competitiveness Report.pdf, é. n.)
16
17
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However, these measures do not, by definition, address the problems of labour training, which is at the top
of the list, or reduce corruption in other areas of the economy.
Conclusions
The main issue of this paper was whether the Hungarian tax forms developed for small businesses and
the increasingly effective use of the opportunities offered by digitalisation in the tax environment could
enhance improvements in their competitiveness. The short answer is yes. Lower corporate tax burdens as
a result of the processes outlined in the study could further improve tax avoidance, which could ultimately
have a positive impact on economic growth and, in turn, on the competitiveness of SMEs. If the resulting
fiscal surplus is left by the state to economic agents, for example in the form of further reduced tax deductions
or other benefits, the process could become self-sustaining in the foreseeable future. The importance of this
is also underlined by the 'fundamental conflict' of taxation, which arises from the fact that while the payment
of taxes is linked to individual taxpayers, the use of the resulting budget revenue, i.e., taxes, is linked to
decisions taken at Community level. The distribution of public burdens is always a zero-sum game, meaning
that, for a given budget revenue requirement, each participant can only benefit to the disadvantage of the
others.
As a consequence of globalisation, tax competition between the tax systems of countries has become
increasingly intense, making tax competitiveness a determining factor in global economic competition. There
is still much to be done in Hungary, but the tax measures and structural changes that have been made have
led to a marked improvement in tax morale, a reduction in the grey economy and an increase in the
competitiveness of both smaller and larger businesses. This has improved the country's ability to attract
investment, which could lead to a further expansion of opportunities for SMEs.
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Abstract:
The paper aims to find out in which direction the life visions of university students in economics and
management fields of study are heading. A total of 513 students from three Central and Eastern European
countries took part in the international study: the Czech Republic, Poland, and Ukraine. The answers
of individual students to the open questions of the questionnaire survey were categorized and subsequently
evaluated. The first level of categorization distinguishes between a professional life-oriented vision
and a personal life-oriented vision. The categories thus defined were further subdivided. The research shows
that as many as three-quarters of university students in economics and management-oriented fields of study
direct their life vision to the professional field, whether it is a concrete idea of their career or business,
perceiving the work side of life purely as a source of income to meet living needs, or finding harmony and
happiness in professional life. In other words, most surveyed students prefer professional success to
personal success.
Key words:
Life vision, university student, economics, management, Czech Republic, Poland, Ukraine
JEL: M10, Z13, A23, J00
Introduction
Today's world is evolving faster and faster, social, technological and other changes are constantly taking
place. As experts point out, the world as we knew it about 5 years ago is irretrievably lost (McLaughlin, K.,
2022; Akram, W., 2018). Young people who are now entering their productive phase of life are the ones who
have to deal with these changes first and foremost. Do these people have any idea about their future lives?
How specific is this idea of theirs? Do they have a life vision? Where is their vision going? There is not much
research that would address the area on a more general scale. Studies that deal with this issue address in
particular the relationship between the educational curriculum of the selected field of study and the
employability of their graduates in the labour market (compare, for example, Xu, C. et al., 2022; Nuankaew,
P. et al., 2021; Whitehead & Alves, 2022). This article focuses on the life visions of university students in
economics and management fields of study, of which i. a. the field of entrepreneurship is an integral part.
Entrepreneurship education has a positive effect on the entrepreneurial skills of future graduates and their
inclination to do business within their professional lives. Entrepreneurship education increases students'
ability to start a business immediately and their willingness to do business in the future. As Lv et al. point out,
business education programs affect students' intentions to initially consider entrepreneurial careers. Their
study found that entrepreneurship education supports the entrepreneurial intent of students with practical
experience. (Lv, Y. et al, 2021) University students with an economic and management education are
expected to have a certain degree of innovation and entrepreneurial potential, the ability to learn
independently, to be innovative in their profession. University students can more easily engage in innovation
46

The 6th year of the International Days of Science
7th – 8th April 2022
Innovation for Sustainable Development
and entrepreneurial activities. Students who receive an economics and management education usually have
higher business plans (Walter & Block, 2016). The current generation of university students corresponds to
Generation Z. Its characteristics have been studied by Barhat, among others, who found that Generation Z
in the workplace expects close relationships with their managers and co-workers. Young members of this
generation expect to work in productive teams. At the same time, they expect work-life balance to focus on
their personal life away from work and start their own family much earlier than other generational cohorts.
Learning plays a vital role in Generation Z's career aspirations, and they expect them to expand their
knowledge, which will help them develop laterally through the organization, not vertically. (Barhat, B. & Dirani,
K. M., 2021)
Theoretical background
The concept of vision is commonly used in the field of strategic management. In strategic management,
the term vision indicates the basic purpose of an organization's existence (Porter, 1996). The vision describes
the desired future state of the organization. It expresses the basic focus of activities, declares the position of
the organization on the market, determines what will be the competitive advantage of the organization,
respectively. on which its specific priority will be based (Mintzberg, 1994). The vision should be clear when
the organization is founded. As essential information about the future direction of the organization's
development, it is a starting step in the strategic management process. It can be assumed that the end of
institutionalized education is the first step in the strategic process of young people's future lives. Today's
youth are maturing in an environment that is changing rapidly. Nothing is permanent, nothing is certain.
However, the possibilities are endless (Artegui, 2014). All this puts enormous pressure on students when
they have to decide on their future. There is often little emphasis on the students' determining whether the
steps toward the ultimate goal are in line with their values, interests, or available resources (Whitehead &
Alves, 2022). American sociologist Inglehart talks about the shift to the so-called postmaterialist values, which
are self-development, quality of life and health (Inglehart, 1994). Sociologists agree on the importance of
conducting systematic sociological studies aimed at examining students' ideas about their future. It is also
necessary to analyse their already established values, interests and needs (Baburkin, Talanov & Lymarev,
2016). There is usually used a step-by-step approach, which first supports an in-depth examination of values
and interests, which then leads to the identification of a single career goal (Feetham S. & Doering J.J., 2015).
This article aims to find out in which direction the life visions of university students are heading using the
simple questionnaire-based survey.
Methods and Design
This paper is a part of an international study realized in three Central and Eastern European countries
– Czech Republic, Poland and Ukraine. Empirical data for this study were collected in the form
of a questionnaire-based survey. The survey process lasted within a period from April to June 2021. Subjects
of the questionnaire survey were students in economic and management field of study from the followed
universities: Moravian Business College Olomouc (Czech Republic), University of Bielsko-Biala (Poland) and
Lviv Polytechnic National University (Ukraine). A total of 513 students took part in the survey, of which
152 were from the Czech Republic, 162 from Poland and 199 from Ukraine. 17 responses were excluded
due to irrelevance or intentionally misleading answers. Thus, 496 responses were eventually used for the
study results interpretation. Basic information about the research is presented in Table 1.
In the study the following methods were used: CAWI (Computer Assisted Web Interview), clustering
(structuring and subsequent categorization of types of answers to open questions), reduction (results
summarizing and systematizing), visualization (graphical representation of the distribution of student
response clusters). For data processing, data analysis procedures using Excel were used.
CAWI is an online survey technique in which the respondent follows a script provided on a website
(Rogers et al, 2011). The questionnaire was created in a program for creating web interviews. The program
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adjusted the flow of the questionnaire based on the answers provided and the criteria set. This method has
its undeniable advantages: the administrator has more flexibility in displaying questions and the time for
analysis of answers is significantly reduced, as the data is collected in a central database (Brace, 2018).
Table 1: Basic information about the research

Specification
Research method
Research technique
Research tool
Sample selection
Questions characterizing the
respondent
Questions relevant to this study

Sample information

Research date

Research
Survey
CAWI
Electronic questionnaire
Targeted
Sex
University
Q1: “Do you have a specific life vision?”
Q2: “Please describe your life vision.”
Total number of respondents
- Moravian Business College Olomouc
- University of Bielsko-Biala
- Lviv Polytechnic National University
- men
- women
April – June 2021

513
152
162
199
222
291

Paper results
The first questions in the questionnaire were closed and served for the basic identification of the
respondent: university and gender. Other questions were already aimed directly at the students' vision. While
the first question was closed: “Do you have a specific life vision?”, the second gave students space to express
themselves: “Please describe your life vision.”
Based on 496 answers of Czech, Polish and Ukrainian students about their vision of future life
achievements, we can say that absolute majority of the students (92 %) has a clear life vision, and only 8 %
of the sample group does not have any (see Figure 1).
Figure 1: Existence of life vision

STUDENTS VISIONS
8%

92%
Has a vision

Does not have a vision
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The answers of individual students to the open questions of the questionnaire survey were categorized
and subsequently evaluated. The first level of categorization distinguishes between a professional lifeoriented vision and a personal life-oriented vision. The categories thus defined were further subdivided.
Based on the students' answers, the following categories of visions were created:
A: Business vision
A1: Specific business
A2: Business for living
A3: Happiness in business
A4: Professional
B: Personal vision
B1: Education
B2: Happiness
B3: Family
B4: Personal life vision
Many of the interviewed students had a clear idea of their future professional life. This category has
been called Specific business (A1). An example of this category is the answer “In the future, I would like to
have my own clothing brand and work on Instagram as an influencer.” Other students accentuate financial
security in the formulation of their vision. They emphasize sufficient financial resources to provide other,
unspecified activities. This category has been called Business for living (A2). An example: “Find a job that
will sustain me.” Some students' visions have led to the happiness they want to achieve through appropriately
chosen work. Their vision is to be happy through a good job that will entertain them. This category has been
called Happiness in business (A3). An example: “Have a job that I enjoy.” However, there were also answers
that, although clearly directed to the professional field, were too general and could not be further specified.
This category has been called simply Professional (A4). An example: “Do business.” Among the visions that
characterized the personal life of students, it was possible to identify a category that aimed to further deepen
students' education. This category has been called Education (B1). An example: “Complete the study
properly and further deepen the acquired knowledge.” Some students clearly point their vision to happiness
(B2). An example: “Be happy.” Other students see their vision in a happy family life. This category has been
called Family (B3). An example: “I would like to have a happy, healthy and loving family.” As with the business
category, we find here visions that clearly lead to personal life but are formulated too generally to be able to
further specify them. This category has been called Personal life vision (B4). An example: “Satisfaction”.
Based on the students answers we deduced that most of the students from the sample prefer career
achievements (A) over personal (B) - the numbers are 337 vs. 117 (see Figure 2).
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Figure 2: Basic categorization of students’ visions
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In the category Business vision (A) 39 % of all answers belong to subcategory Specific business (A1).
This subcategory stands for the vision of satisfaction and fulfilment through chosen profession, line of work
or specific position that respondents would do in the future (see Figure 3).
Figure 3: Subcategorization of students’ business visions

Business visions
13%
Specific business
39%
20%

Happiness in business
Business for living
Professional

28%
In the category Personal vision (B) almost half of all the answers (49 %) fits into subcategory Education
(B1). This subcategory stands for vision of finishing current educational program, most likely further
education, making achievements in academic life as well (see Figure 4).
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Figure 4: Subcategorization of students’ personal visions
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In processing the results of the survey, the authors also focused on the question of whether the
distribution of students' answers to individual survey questions differs statistically by country.
The research showed that the clearest idea about their future have students from the Czech Republic 96.7% of the interviewed Czech students answered that they have a life vision, while as many as 11.5% of
Ukrainian students have no idea about their future life (see Figure 5).
Figure 5: Existence of life vision – comparison by country
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Ukraine

The comparison in terms of the share of business vision versus personal vision is also interesting.
Business visions (A) prevailed among students from all participating countries. The most striking difference
in favour of the business vision is for students from Poland, where 88.5% of students think about their future
life in the context of their future profession, while for Ukrainian students it is "only" 65.7% of students with
a life vision (see Figure 6).
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Figure 6: Business vision – comparison by country
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Discussion
The presented study brought several interesting results. Especially from the point of view of the
educational institution, it is a pleasant surprise to find that almost 50 % of students who pursue their vision
into personal life, are aware of the need for lifelong learning to such an extent that they target their life vision
at it. It can be stated that these students perceive lifelong learning as an inseparable, very important part of
their lives, which will significantly affect its future quality. On the contrary, surprisingly, relatively few students
aimed their vision directly at happiness in life (B2). It can only be assumed that all other categories of
responses, including Business category (A), go de facto to the same goal, only in other ways, using other
means. This raises the question of whether the students did not confuse the means in this case.
The question also is, to what extent students were influenced by the economic and management field
of their studies when thinking about their future. Is it possible that for students in other fields, the relationship
between the vision towards professional life and the vision towards personal life would not be so significant?
This opens another direction of research that could confirm or refute the established hypothesis.
Conclusion
The presented study showed that university students in economics and management fields of study,
thinking about their future life, direct their thoughts mainly to the field of future profession. As many as 3/4 of
the formulated life visions (74%) of the students corresponded to the defined category of Business vision (A).
As it turned out, gender played no role in this regard. As Business visions, the authors defined 72% of visions
stated by men and 76% of visions stated by women. In addition, 2/5 of those students who are thinking about
their future life from the professional point or view, have a very specific idea of their future profession or area
of business. The category Specific business (A1) is the most represented category of all the identified visions.
Based on the results of the research, it can be stated that today's university students in economics and
management fields of study think intensively about their future after completing their studies, paying most of
their attention to their career issues.
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Abstract:
The Covid-19 pandemic has brought many new health problems and challenges in sector of healthcare.
During the largest increase of a new patients, hospital facilities had to respond not only to ensuring routine
processes and protecting staff, but also to the cyber-attacks that hit some hospitals. The security of
information systems in hospitals is also an important part of facility management and risk management. This
paper is discussed cyber threats and their possible security and financial impacts on selected hospital
facilities. As part of the research, an analysis of the use of instrumentation in a selected hospital in relation
to Covid-19 is performed. Based on results from this analysis, a comparison of selected devices with possible
scenarios of cyber threats, which may most often endanger hospitals, is then applied. The next part of this
research expresses the security and financial impacts of identified cyber threats on selected hospital facilities.
The main results of the research can be used to improve the level of preparedness of the information
environment in hospital facilities for cyber threats and their impacts during pandemics.
Key words:
cyber threat, risk, pandemic, facilty, security
JEL: G20, I19
Introduction
Many healthcare organizations are now increasingly exposed to sophisticated cyber-attacks and threats.
The frequency of these threats also began to increase significantly during the Covid-19 pandemic. Healthcare
facilities and their information environment are burdened with the reception and care of patients during
emergencies such as the highly contagious pandemic (Blythe et al., 2019; Hoerlsberger, 2019). As a result,
some hospital equipment is used more than others. In the case of necessary medical assistance, these
devices must be fully functional and meet certain safety requirements (Coventry, Branley, 2018; Chan et al.,
2020). If the functionality and safety of these devices are impaired due to another adverse situation, this is
a significant factor that increases the risk of malfunction or failure of these devices in cases where they are
necessary to ensure the lives and health of patients (Alharam, Elmedany, 2017; Geier, Smith, 2019).
For this purpose, various types of viruses or cryptoviruses are used, which primarily have the task of
encrypting, delete or modified data. The motivation to the realization of these cyber-attacks is based on many
factors. Among the most common we can include the obtain sensitive or personal data that may concern
employees, patients, or other subjects that work with the healthcare sector (Pavlík et al., 2021). Other
motivational aspects can be the need for attackers to harm a selected hospital. Thus, the goal of a cyber54
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attack is not to obtain finance, but to damage a specific medical facility (Cucciniello, Lapsley, Nasi, 2016).
The impacts of such damages may affect, the reputation of the hospital or the interruption of base functions
and the provision of standard operations and procedures (Kawale et al., 2020). These processes can take
several weeks to months to resume. In some very serious cases, recovery of these processes may not be
possible (Schwartz, 2019).
Methods
One of the aims of this paper is to identify the devices that are most commonly used in hospital facilities
in connection with the hospitalization of patients with Covid-19. These hospital devices are a very important
factor in providing hospital care and the health of patients with this disease. The identification of these medical
devices was based on an analysis of the use of instrumentation within the EFAS Season One project
(Brandys, 2019). The purpose of this project was to analyze the use of selected facilities in the hospital before
the onset of the Covid-19 pandemic and in its later course in the Czech Republic. The name of the selected
hospital will not be mentioned in this paper for security reasons. In the picture below we can see the frequency
of use of the infusion pump.
Figure 1: Frequency of infusion pump use, August 2018 – March 2021
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As we can see in this graph, the frequency of use of the infusion pump is highest especially in the
Neurology ICU, Cardiac surgery ICU, Cardiology ICU, Neurosurgery ICU, Neurosurgery SCU and Surgery
Department.
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Figure 2: Frequency of ARGUS 400 infusion pump use, August 2018 – March 2021
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Figure 2 shows a selected type of infusion pump. This pump showed the greatest use compared to other
types of infusion pumps in the hospital and therefore the frequency of its use was included in this research.
According to this graph, we can state that the highest frequency of use of the ARGUS 400 infusion pump is
in the department of Vascular surgery, second floor; Vascular surgery, JIMP; Vascular surgery, six floor and
Surgery, ICU. The infusion pump is mainly used for intravenous and intraarterial infusion or enteral nutrition.
Figure 3: Frequency of defibrillator use, August 2018 – March 2021
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From this graph, it can be determined that the defibrillator was most used in the Cardioanesthesiology
department, Room; Cardiac surgery, Hall and Cardiology.
In the last graph we can see the use of a specific type of defibrillator, which is LIFEPAK 20e. This type
of defibrillator was chosen on the basis of an expert discussion with doctors at a selected hospital, who
described it as the most powerful and the most used.
56

The 6th year of the International Days of Science
7th – 8th April 2022
Innovation for Sustainable Development
Figure 4: Frequency of defibrillator LIFEPAK 20e use, August 2018 – March 2021
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As we can see, the greatest use of the LIFEPAK 20e defibrillator has been in the Cardioanesthesiology,
Room; Cardiac Surgery and Cardiology. The defibrillator was included in EFAS project research due to its
important role in the patient's resuscitation process.
As part of the next step that followed in our research, possible types of cyber threats and their impacts
on selected departments and devices used were compiled. For this purpose, cyber threats were selected,
which were mostly used to attack specific hospital facilities during the Covid-19 pandemic. These cyber
threats were selected on the basis of research conducted in two hospital facilities in the Czech Republic.
Based on the achieved results, three cyber threats were identified, which occur most frequently in hospitals
during the pandemic. It is about:
- ransomware,
- malware,
- phishing.
The level of probability between the cyber threat and the potential impact on individual departments in
the hospital was determined based on a mathematical formula that is used to express the degree of risk.
A scale of 1 to 5 was used to determine the significance of that are considered here. The value 1 represents
the least meaningful modules and 5 the most important modules.
R…………..risk
P…………..probability
I……………impact

R=P*I

The probability of a threat occurring in a selected hospital facility was determined based on the following
scale. In this rating scale, the number 1 means the least probable occurrence of a cyber threat and the
number 5 the most probable event of a cyber incident.
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Table 1: Degrees of probability

Probability
Description
Rare
Occasionally
Moderately common
Very common
Common

Degree
1
2
3
4
5
Results

The following tables show the interaction between selected cyber threats and their potential impacts on
individual hospital departments. As we can see, this step is divided into two parts. The first part presents
individual cyber threats and their probability. In comparison with this fact, the interaction with individual
hospital departments is expressed here. This interaction is also performed on the basis of the rating scale in
the Table 1. Based on the interaction between selected cyber threats and their possible impact on individual
departments in the hospital, it is possible to determine the level of risk. The amount of risk is determined in
the next step on the basis of a mathematical formula and by multiplying two elements, namely the probability
of the threat and the possible impact on selected departments.
Table 2: Risk rating scales

Risk

Value range

Low risk

1 to 9

Moderate risk

10 to 16

High risk

20 to 25
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Table 3: Interaction of cyber threats and hospital departments

Department

Significance
of the Impact

ARO
Cardiac surgery
Cardiac surgery, ICU
Cardioanesthesiology, Room
Cardiology
Cardiology, ICU
Gynecology
Neurology, ICU
Neurosurgery, ICU
Neurosurgery, SCU
Surgery, ICU
Vascular surgery, JIMP
Vascular surgery, second floor
Vascular surgery, six floor

2
4
4
3
5
4
2
3
3
3
4
2
3
3

Type of Cyber Threat Probability
Ransomware
5
10
20
20
15
25
20
10
15
15
15
20
10
15
15

Malware
5
10
20
20
15
25
20
10
15
15
15
20
10
15
15

Phishing
4
8
16
16
12
20
16
8
12
12
12
16
8
12
12

Based on the perform analysis, we can state that the greatest impacts of selected cyber threats can be
mainly Department of Cardiology. In the event of a cyber incident, the impact of these events could be limited
or completely disrupted by the functioning of these departments. In particular, the Cardiac Surgery,
Cardiasignicicac Surgery, ICU, Cardiology, ICU and Surgery, ICU departments are very vulnerable. These
departments usually house patients who are usually life-threatening or have insufficient vital functions. In the
event of unavailability or malfunction of equipment, such as an infusion pump or defibrillator, the lives of
these patients could be endangered.
Conclusion
The aim of this paper was to analyze and evaluate the possible impacts of cyber threats on individual
hospital departments and their facilities, based on data from the hospital environment. The data that were
applied for our research were obtained during the solution of the EFAS Season One project at the Moravian
College Olomouc in the years 2018 to 2021. These data provide an overview of the use of instrumentation
in a selected hospital in the Czech Republic.
The frequency of cyber attacks on hospital facilities during the Covid-19 pandemic began to increase
significantly (Hoerlsberger, 2019). Due to the overcrowding of hospitals, there is also less resilience to threats
from the digital environment, and therefore the likelihood of such an attack is much higher (Geier, Smith,
2019). The benefit of our research can be the presentation of the context of selected cyber threats in the
context of individual hospital departments and their facilities. The achieved results can be further
implemented into the safety management rules of other hospitals and thus can also help to improve the
security level of their information environment.
Further research in this area should focus on taking into account other factors that may have a significant
impact on the risk assessment of individual hospital departments and their facilities from a cyber security
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perspective. These factors may include, for example, the degree of wear or age of a particular facility or the
consideration of the current state of security of the information environment of the selected hospital.
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Abstract:
Setting up a more sustainable economic system is a topical area of global concern today. Intensive
efforts are being made to replace the economy based on linear flows. The transition to a circular economy
and bioeconomy, which would take into account the planet's natural borders, appears to be an opportunity
to achieve this vision. The prerogative of the circular economy is a close the loops of materials and energy
into never-ending closed flows. Afterwards, the circular bioeconomy is an economy working with biological
materials and represents a renewable section of the circular economy. The main aim of this paper is to
identify and evaluate the development of employment in both the bioeconomy as a whole and the individual
bioeconomy subsectors, especially in forestry, in the Czech Republic in the period 2010–2019. Based on the
set target, the sectoral approach will be applied, and the statistical data will be collected. According to
methodology, several methods will be used, such as the literature review, desk research, and sectoral
comparative analysis. The results will indicate the evolution of employment in the bioeconomy sectors in the
Czech Republic.
Keywords:
bioeconomy, forest bioeconomy, employment, Czech Republic
JEL: J21; Q57
Introduction
Setting up a more sustainable economic system is a topical area of global concern today. Intensive
efforts are being made to replace the economy based on linear flows. The transition to a circular economy
and bioeconomy, which would take into account the planet's natural borders, appears to be an opportunity
to achieve this vision.
The circular economy contrasts with the linear economy. Generally, in the current linear economic
regime, raw materials are extracted, products are made, and the products are thrown away after a very short
time. The prerogative of the circular economy is a close the loops of materials and energy into never-ending
closed flows. Afterwards, the circular bioeconomy is an economy working with biological materials and
represents a renewable section of the circular economy.
Focusing on the Member States of the European Union (Ronzon et al., 2015), four groups of the national
bioeconomies are defined, namely agricultural bioeconomies (Slovenia, Greece, Romania), agro-food
industry and bio-based chemical industries (Italy, France, Germany), forestry bioeconomies (Finland,
Sweden, Estonia), and non-specialised bioeconomies (the Czech Republic, Slovakia, Hungary).
A study (Ronzon et al., 2020) shows that bioeconomy includes the following sectors, namely agriculture,
forestry, fishing, the manufacture of food, beverage and tobacco, the manufacture of bio-based textile, the
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manufacture of wood and wood products, the manufacture of paper, the manufacture of bio-based chemicals,
the manufacture of bio-based pharmaceuticals, the manufacture of bioplastics, the manufacture of liquid
biofuels and the production of bioelectricity.
Based on the calculations at the European level (European Comission, 2018), employment in the
bioeconomy indicates around 18 million persons. Another study (Ronzon et al., 2018) surmised that the share
of employment in the bioeconomy in total employment in the European Union is just over eight per cent.
Subsequently, the high employment values in the individual bioeconomy sectors are caused by natural and
geographical conditions in each country (Drejerska, 2017).
Dealing with socio-economic indicators of the bioeconomy, such as employment, several studies
Ronzon et al. (2020), Parisi and Ronzon (2016), Alviar et al. (2021), Lier et al. (2018), Kardung et al. (2019),
Bracco et al. (2019), Berkel et al. (2019), Capasso et al. (2020), Ronzon and M'Barek (2018) can be
observed. Regarding the Jonsson et al. (2021) support of logging wood, the production of wood products,
and sectors that use the by-product as a feedstock seems to be an opportunity to boost bioeconomy
employment.
Regarding the multiplying effects of the bioeconomy (Mainar-Causapé et al., 2017), each million euro of
spending on bioeconomy products newly generate 12 employed persons in the bioeconomy sectors,
especially in the agriculture, the food and paper industry. The highest direct employment effects represent
expenditure on forestry and agricultural products.
According to the Czech Republic, the study performed by Hájek et al. (2020) presents the current state
of bioeconomy development in the Czech Republic. The results indicate intensive research activities in the
field of biology and chemistry. The developed forestry, agriculture and food industries provide the basis for
developing the concept of circular economy at the local level.
Based on the literature review, it is evident that a significant knowledge gap still exists in the circular
bioeconomy labour market at both the European and national levels. Additionally, the study results (Hetemäki
et al., 2016) highlight a lack of studies analysing employment in the bioeconomy, especially with a focus on
the forestry sector. This research will add the picture of the bioeconomy employment in the Czech Republic.
Methods
The main aim of this paper is to identify and evaluate the development of employment in both the
bioeconomy as a whole and the individual bioeconomy subsectors, especially in forestry, in the Czech
Republic in the period 2010–2019. According to methodology, several methods will be used, such as the
literature review, desk research, and sectoral comparative analysis.
Firstly, focusing on the sectoral comparative analysis, (1) the share of bioeconomy employment in total
employment in the Czech Republic in Figure 1, (2) changes in the structure of the employment in particular
bioeconomy subsectors in Figure 2, and (3) the development of the number of persons employed in forestry
and the share of forest employment in total bioeconomy employment in Figure 3 will be analysed and
compared.
As mentioned above (Ronzon et al., 2015), four groups of the national bioeconomies are defined,
namely agricultural bioeconomies (Slovenia, Greece, Romania), agro-food industry and bio-based chemical
industries (Italy, France, Germany), forestry bioeconomies (Finland, Sweden, Estonia), and non-specialised
bioeconomies (the Czech Republic, Slovakia, Hungary). In the second step, aggregate bioeconomy
employment data of each bioeconomy group will be analysed and compared in Figure 4.
Generally, all materials and data concentrate mainly on employment in bioeconomy sectors. The
essential data sources are represented by the data published in scientific studies (scientific databases Web
of Science, Scopus, Research Gate, etc.), and official websites of the European Union.
Based on the set target, the statistical data will be collected, and the sectoral approach will be applied.
Regarding the statistical data, various resources will be used. The main data sources for employment in the
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bioeconomy reported in the figures are Eurostat, the Data-Modelling platform of resource economics, and
the Czech Statistical Office.
Considering the sectoral approach, employment data will be listed by the NACE rev2 classification.
Regarding the results of previous studies (Ronzon and M'Barek 2018, Ronzon et al. 2017), bioeconomy fully
covers the following sectors agriculture, forestry, fishing, the manufacturing of food, beverages, tobacco, and
paper. Other sectors, such as the manufacture of textiles, wearing apparel, leather, wood products, furniture,
chemicals, pharmaceuticals, plastics and rubber, and electricity production, represent segments with a biobased share of employment.
Paper results
Firstly, a general view of the condition of the bioeconomy in the Czech Republic in 2010-2019 was used.
Based on this, the following three categories have been analysed, such as the share of bioeconomy
employment in total employment (Figure 1), the changes in the structure of the employment in particular
bioeconomy subsectors (Figure 2).
Regarding the own results, the share of bioeconomy employment in total employment in the Czech
Republic in 2010-2019 (Figure 1) has been on a downward trend since 2011. The average share of
bioeconomy employment in total employment in the Czech Republic was around 7.63 per cent. Further, the
highest share value was observed in 2011 (7.97 per cent) and the lowest share value in 2019 (7.14 per cent).
In the ten years, a decline in the share of bioeconomy employment in total employment of less than one per
cent is shown.
Figure 1: The share of bioeconomy employment in total employment in the Czech Republic in 2010-2019
8,00

percentages

7,80
7,60
7,40
7,20
7,00
2010

2011

2012

2013

2014

2015

2016

2017

2018

2019
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Regarding the structure in particular bioeconomy subsectors in the Czech Republic in 2010-2019
presents in Figure 2, several categories were used, namely agriculture; food, beverage and tobacco; forestry;
wood products and furniture; paper; fishing and aquaculture; bio-based textiles; bio-based chemicals,
pharmaceuticals, plastics and rubber. The highest share of bioeconomy employment was represented by
traditional economy sectors, such as agriculture; food, beverage and tobacco; and wood products and
furniture each year. Based on the results, about two-thirds of bioeconomy employment in the Czech Republic
comes from agriculture and food, beverage and tobacco. On the other hand, employment expansion in
industries focused on innovations and new bio-based products can be predicted.
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Figure 2: Changes in the structure of the employment in particular bioeconomy subsectors in the Czech Republic
in 2010-2019
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Secondly, a detailed view of forestry in the Czech Republic, as one of the subsectors of the bioeconomy,
was applied. At the same time, two categories of data were analysed, especially the total number of persons
employed in forestry and the share of forestry employment in total bioeconomy employment.
Figure 3 focuses exclusively on the development of the employment situation in forestry in the Czech
Republic in the reference period 2010-2019. The average share of forestry employment in total bioeconomy
employment in the Czech Republic was around 5.90 per cent. The highest share value was recorded in 2011
(6.67 per cent) and the lowest share value in 2019 (5.42 per cent). In the ten years, a decline in the share of
forestry employment in total bioeconomy employment of just over one per cent can be seen.
Regarding the total number of employees in forestry, the average value was more than 23 thousand
persons. While the highest total number was observed in 2011 (26.83 thousand persons), the lowest number
was counted in 2019 (21 thousand persons). During the period under review, the total number of employees
in forestry decreased by 4.96 thousand persons.
Generally, there is a decreasing trend in the share of forestry employment in total bioeconomy
employment and in the number of persons employed in forestry in the Czech Republic in 2010-2019.
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Figure 3: Development of the number of persons employed in forestry and the share of forest employment in total
bioeconomy employment in the Czech Republic in 2010-2019
forest bioeconomy employment

share of forest bioeconomy
8

6

20
15

4

10

percentages

thousand persons

25

2

5
0

0
2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

Source: own processing, based on Eurostat (2022) and DataM platform (2022)

Finally, dealing with four groups of the national bioeconomies (Ronzon et al., 2015), the following figure
displays the share of bioeconomy employment in total employment in each bioeconomy group in 2010-2019.
In Figure 4, the Member States of the European Union are divided into:
1. Agricultural bioeconomies (Romania, Greece, Poland, Slovenia, Ireland, Portugal, and Croatia),
2. Agro-food industry and bio-based chemical industries (Netherlands, Belgium, France, Denmark,
Germany, Italy, the United Kingdom, Spain, Luxembourg, Ireland),
3. Forestry bioeconomies (Finland, Sweden, Latvia, Estonia),
4. Non-specialised bioeconomies (Bulgaria, Czech Republic, Hungary, Lithuania, Malta, Slovakia).
Figure 4: The share of bioeconomy employment in total employment in each bioeconomy group in 2010-2019
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Based on Figure 4, the average share of bioeconomy employment in total employment in the European
Union in the reference period was around 8.3 per cent (EU-28 line). Across the European Union, the share
of employment in the bioeconomy has gradually declined, from an initial 8.96 per cent in 2010 to the current
7.64 per cent in 2019.
Focusing on bioeconomy groups between 2010-2019 and their average shares of bioeconomy
employment in total employment, the agricultural bioeconomies show an average share of around 19 per
cent. Followed by non-specialised bioeconomies with an average share of around 11.70 per cent and forestry
bioeconomies with 7.35 per cent. The agro-food and bio-based chemical industries report the lowest average
share (5.40 per cent) of bioeconomy employment in total employment.
According to figures, a decreasing share of bioeconomy employment in total employment in 2010-2019
is observed in all four reported groups across the European Union, namely agricultural bioeconomies, agrofood industry and bio-based chemical industries, forestry bioeconomies, and non-specialised. Regarding the
above-mentioned results, the Czech Republic belongs to the group of non-specialised bioeconomies.
A decreasing trend in the share of bioeconomy employment in total employment is observed in both the nonspecialised bioeconomies group as well as in the Czech Republic.
Discussion
The main aim of this paper was to identify and evaluate the development of employment in both the
bioeconomy as a whole and the individual bioeconomy subsectors, especially in forestry, in the Czech
Republic in the period 2010 – 2019. According to methodology, several methods were used, such as the
literature review, desk research, and sectoral comparative analysis.
Focusing on the Member States of the European Union (Ronzon et al., 2015), four groups of the national
bioeconomies are defined, namely agricultural bioeconomies, agro-food industry and bio-based chemical
industries, forestry bioeconomies, and non-specialised bioeconomies.
Based on own results, we can say that in the ten years, a decline in the share of bioeconomy
employment in total employment in the Czech Republic of less than one per cent is shown. Regarding the
structure of the employment in particular bioeconomy subsectors in the Czech Republic, about two-thirds of
bioeconomy employment comes from agriculture and food, beverage and tobacco. Generally, there is
a decreasing trend in the share of forestry employment in total bioeconomy employment and in the number
of persons employed in forestry in the Czech Republic in 2010-2019. Finally, aggregate bioeconomy
employment data of four bioeconomy groups were analysed and compared. The agricultural bioeconomies
show an average share of bioeconomy employment in total employment around 19 per cent, followed by
non-specialised bioeconomies (11.70 per cent), and forestry bioeconomies (7.35 per cent). The agro-food
and bio-based chemical industries report the lowest average share (5.40 per cent).
Generally, we can observe several studies that focus on monitoring the socio-economic impacts of the
bioeconomy. With a social indicator (employment) work following studies, such as Ronzon et al. (2022), Parisi
and Ronzon (2016), Alviar et al. (2021), Lier et al. (2018), Kardung et al. (2019), Bracco et al. (2019), Berkel
et al. (2019), and Capasso et al. (2020).
Dealing with the scientific studies mentioned in the introduction chapter, the results highlight the fact
that the development of bioeconomy sectors can lead to an increase in the number of new jobs. According
to Philippidis et al. (2014), the forestry, fishing, and wood sector represent segments with the most significant
impact on the creation of new jobs in the European bioeconomy. Regarding Jonsson et al. (2021), support
of logging wood, the production of wood products, and sectors that use the by-product as a feedstock seems
to be an opportunity to boost bioeconomy employment.
For example, Ronzon et al. (2022) conclude that modernisation, innovation, and employment
reallocation are factors influencing changes in the development of bioeconomy employment. This fact is
confirmed by another study (Ronzon et al., 2021), highlighting that some Northern and Western EU Member
States are working on bioeconomy transformation through modernisation and structural changes in the
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national economies. However, Eastern and Central EU Member States are still in the early stages of
a bioeconomy transition.
Considering European policy materials, the European Green Deal (European Commission, 2019)
seems to be a crucial policy that responds to the global challenges of climate change. The sustainable
economy policy package brings together the EU Bioeconomy Strategy (European Commission, 2018), and
the New EU Circular Economy Action Plan (European Commission, 2020). Concurrently, the US Sustainable
Development Goals (United Nations, 2015), the European Forests for biodiversity, climate change mitigation
and adaptation (Science for Environment Policy, 2021), and the New EU Forest Strategy for 2030 (European
Commission, 2021) are observed. Currently, European Union is working on a legislation revision called the
Fit for 55 package, which aims to reduce net greenhouse gas emissions by at least 55 per cent by 2030.
The bioeconomy transformation of the European Union is supported by multiple parties. Support is
implemented not only through the above-mentioned policy materials and strategies, but also through financial
instruments. The improvement of the bioeconomy at the European level is financially supported by Horizon
Europe. A new research and innovation program 2021–2027 (European Commission, 2019) allocates EUR
10 trillion in Cluster 6 - Food, Bioeconomy, Natural Resources, Agriculture, and Environment.
On the other hand, the lack of quality secondary data sources (Robert et al., 2020) appears to be
a limiting factor for monitoring and evaluating the EU bioeconomy. Simultaneously, there is a crucial need for
innovative methods of measuring the development of the bioeconomy (Sanz-Hernández et al., 2019).
Regarding the studies focusing on the Czech Republic (Purwestri et al., 2020), opportunities for
sustainable forest biomass and high added products opened in the forestry market. Based on the study
performed by Hájek et al. (2021), health conditions in sectors, such as forestry, agriculture, and food
industries seem to be necessary for the circular economy development at the local level. Based on the literary
search, we highlight a lack of studies that would directly address the topic of bioeconomy employment in the
Czech Republic.
Taking into consideration the bioeconomy transition in the Czech Republic, the first strategic framework
for the concept of circular economy (Ministerstvo životního prostředí, 2021) was developed last year. The
Circular Czech Republic 2040 works with eleven topics, and one of them is the circular bioeconomy.
According to forestry and forest-based industry, the strategic document displays opportunities in construction,
packaging, sustainable innovations in the textile or chemical industry, and ecosystem services. Bioeconomy
strategies and policies at the national level are available also in Germany (BÖR, 2012), Finland (Luoma et
al., 2011), Sweden (FORMAS, 2018), and the Netherlands (Langeveld et al., 2016).
Another strategic issue, the Czech Republic 2030 (Office of the Government of the Czech Republic,
2017), links to a Sustainable Development Goals adopted by the United Nations in 2015 and is divided into
six areas with a focus on people and society; economic model; resilient ecosystems, municipalities and
regions; global development; and good governance. Links to employment development and the bioeconomy
are set out.
To sum up, the Czech Republic has already developed a vision, objectives and measures to strengthen
a concept of circular economy and bioeconomy at the national level. The effort of the Czech Republic is
directed at competitiveness and technological maturity economy, security of supply of raw materials,
resilience to external shocks, and new jobs creation. Additionally, the current situation in forestry in the Czech
Republic is influenced by several factors (Ministerstvo životního prostředí, 2021), namely poor health of
forests as a direct impact of climate change, and restoration of forests. Furthermore, due to extensive logging,
forests have become, for the first time in 2018, a source of greenhouse gas emissions. Eventually, the
principle of cascading use of forest biomass will be promoted.
Monitoring and evaluating socio-economic indicators provide essential insight into the size, impact, and
development of the European bioeconomy. Employment can be considered as the leading social identifier.
Based on the results, a significant knowledge gap still exists in the circular bioeconomy labour market at both
European and national levels. This research fulfilled the picture of the bioeconomy employment in the Czech
Republic, especially in forestry.
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POTENTIALLY FRAUDULENT REPORTING IS NOT A PROBLEM:
TRACKING THE ACTUAL FINANCIAL STATE OF AFFAIRS
AND RISKS IN BIG COMPANIES BY ARTIFICIAL INTELLIGENCE
Alexander Shemetev1, Martin Pelucha2
Department of Regional Developmen,
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Abstract
There could be an ideal world where every company has fair reporting and no incentives to deviate from
it. But should there be no direct economic logic in shifting? This paper argues that agents (especially big
companies) have high incentives to deviate and provide fraudulent reporting for optimizing costs and taxes.
Therefore, classical financial analysis is useless in estimating such companies. This paper aims to
describe the unique artificial intelligence algorithm and the possibility of its application to restore the actual
state of affairs in any company in just several instances.
The other result of this research is quantitative proof for the economic logic to deviate from providing
fair reporting.
Keywords:
AI, financial software, financial analysis, analysis of companies, crisis management, fraudulent reporting,
B-Matrix
JEL: C45, C58
Introduction
The methods for classical financial analysis require an ideal world. There should be no desire to deviate
by implementing a double accounting principle that states that there can be a "white balance sheet" [for
representation to official bodies and third parties] and a "black balance sheet" [for internal use]. Suppose
there can be an economic benefit in implementing the double accounting principle. Such practices provide
many opportunities to reduce the tax base and optimize costs.
Some researchers can oppose that "good" big companies provide high auditing standards with unbiased
estimators of all figures in the financial reporting; these standards force companies to avoid unfair business
practices.
However, this would be fair in an ideal world. The primary purpose of the annual auditing is not to find
any discrepancies or taxes/costs optimization practices [or violently trying to receive the proper "black
balance" from every company they are auditing when it exists].
It is not valid in reality. The international standards on auditing provide the primary purpose of auditing:
express a personal opinion of an auditor if financial statement is reliable (IFAC, 2010, p. 72, 2014) [within the
borders of significance which is roughly 5% of the company book value per annum (Korkina, 2011)]. Suppose
some holding has 100 billion dollars in a book value. Then, annual discrepancies in the "white" and "black"
1
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report below 5 billion dollars can be outside the scope of significance for international auditors (even if they
will be able to find it).
In addition, several studies declare that unfair practices can be even more often in big companies than
fair practices (Hanousek & Kochanova, 2016; Mauro, 1995; Perkins & Hiatt, 2007; Thompson, 2018; VargasHernández, 2011).
Therefore, the real world cannot guarantee perfect conditions so that experts can apply classical
financial analysis tools. Even standard computer programs implement classical financial analysis tools.
Consequently, they cannot estimate any company's actual state of affairs with double accounting principles.
Suppose a bigger picture that the level of the potential for regional development is a vital feature when
estimating the achievements of a specific company (Macháček et al., 2013). A regional economy consists of
simple companies, and thus, firms become drivers for improving life quality in local communities.
This work aims to develop an AI (artificial intelligence) algorithm capable of estimating the level of
economic development and risks for companies and industries, bypassing the potential barriers of double
accounting and the "black box" principle problem. It is vital for intelligent regional planning for stable growth
and protection from financial risks. The quality of life of local communities depends on economic
development, and precise financial analysis of big companies is a vital tool for crisis management on
a regional scale.
Methods
2.1. Description of the Algorithm in the Framework of Financial and Economic Methodology
This study performs the capabilities of modern artificial intelligence technologies to monitor financial
flows. Alexander Shemetev developed the algorithm that allows performing this complex analysis.
This software can provide analysis for periods from several days to several decades. AI automatically
wrote three books in 2 languages: Russian and English (generating human speech, interactive tables, and
graphs). An example (Shemetev, 2019b, pp. 3–4) of the computer-generated speech is below:
The total amounts inaccurately reflected during the analyzed period are 190,632000000063 thousands
euro, that corresponds with 0,26% of the company book value for the data inputted for this analysis during
all the periods inputted.
Recalculating this for each single period – this is 63,5 thousands euro for a period. The percentage of
absolute reliable reporting of the company on strict criteria is 99,8%.
Moreover, the visualization of the results is a vital element of the algorithm: interactive tables of contents,
designer charts, tables, and cumulative matrixes. AI selects the design of graphs and tables to represent the
results better (for example, fig. 2-3).
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Figure 2. Automatically Generated Chart Sample: the Company Lifecycle Stage in Terms of the Adizes Concept

Source: (Shemetev, 2018)
Figure 3. Automatically Generated Chart Sample: the Company Financial Results Analysis

Source: (Shemetev, 2018)
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The overhead figures indicate fluctuation in the earnings, expenses, and operating profit during the
aristocratization phase of the lifecycle of a corporation. It displays a sheltered tendency: the business is
reaching the highest rank of its adequate maturation, and the enterprise is little capable of holding its trends
of evolution sound. It is the final level before the bureaucratization phase of its lifecycle. The bureaucratization
phase will be the last acceptable phase of the company's lifecycle; the hazards for the investment process
of the business will become the principal challenge at this phase. The AI visualizes the core components for
the readers' attention by different color schemes and other methods. The AI algorithm utilizes red-yellowgreen gammas to organize all the elements inside tables. The red color conforms with the crucial core
indicator, and the green color shows normal tendencies. Not every component inside the table is an indicator:
there are names of rows and columns, and the computer algorithm usually uses the blue color to mark these
elements.
Table 1: Automatically Generated Complex Table (in Scores)

Source: (Shemetev, 2018)

Table 1 indicates the highest risks for the corporation. AI assesses prospects from the eight distinct
areas of the business activity (table 1). The final column defines the absolute risk in scores; its maximum
normalized value is 100 scores which means 100% of the optimal risks for this business. This company's
total number of hazards is roughly 249% (almost 2.5 times higher than the optimal value for the last period).
The main risk factors are insufficient financial stability (52.6 risk scores), ineffective cash flow management
of the company (82.8 risk scores), high bankruptcy probability (35.78 risk scores), poor liquidity to cover all
the debts (42 risk scores).
In addition, the artificial intelligence algorithm can explain the core processes that keep each company
stable by implementing complex matrix analysis. The output of this analysis is short, although the number of
calculations to perform this analysis is very high. The matrix analysis reveals the sources of stability of
a company.
For example, the table below represents a transnational oil company, and the core elements are red.
This business' crucial process is subsidizing its PPE assets1 by receiving the retained earnings (circa by ¾)
and borrowing as long-term liabilities (circa by ¼). This business has to attract long-term borrowings to
finance its investment cycle. The potential break in the financial process will probably lead to significant
instability within the next three years. The mentioned PPE assets are roughly 2/3 of the book value of this
business.
1

Property, plant, and equipment
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The AI marked accounts receivable (AR) as the second crucial element of the business. The matrix
shows AR is nearly 10% of its book value. The fact that the firm receives profits (in retained earnings
[RetEarn]) covers almost 4/9 of the business process with AR. Short-term liabilities [STL] cover a similar 4/9
share of the AR process. The company's reserves cover the remaining 1/9 of the AR process. Any problems
in receiving earnings (or plowback decisions with the stakeholders), relations with the short-term creditors,
or complications in internal reserves will cause significant challenges to the ability to sell products on the
conditions of the AR.
The compact matrix below represents the results.
Table 2: Automatically Generated Complex Static Matrix Analysis (in %)

Source: (Shemetev, 2018)

2.2. Description of the Methodology in the Framework of IT Technologies
The core methodology consists of three main directions: financial methods, AI thinking process, and
removing the black box principle. The scheme below represents it in more detail.
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Figure 4. The AI Algorithm Implementation Scheme

The A-matrix is previous research that is the basis of the financial mechanism for reprocessing the actual
data from the potentially biased original data (Shemetev, 2012). The development of the model allowed the
author to win the first price in the all-Russian competition in financial management. This method combines
classical financial analysis, discriminant analysis, financial econometrics, and matrix analysis. A-matrix
allows the estimate of any big company's actual picture and risks by fair or potentially biased original data.
The A-matrix allows restoring the real data for later implementing classical financial analysis tools. The other
more advanced methods and express analysis models are compliments (but not substitutes) to analysis.
The second direction is the AI thinking algorithm. This algorithm can process calculations (including the
estimation of the A-matrix), generate reliable human speech, prepare charts, and automatically choose these
graphs' designs from the prepared system libraries of colors and designs. For example, AI can add more red
tints to the charts if the situation is risky to attract the potential reader's attention. The last phase is preparing
the report or book. The current version of AI utilizes ".COM objects" interactions to prepare the final document
in a human-friendly output format (like excel or word).
The last direction of work was reducing the black box principle. It is a complex problem. The only way
to implement AI was applying designed modules and then controlling for the inputs and outputs without
having any opportunity to know what was inside the black box of the process.
Figure 5. The Black Box Principle Problem
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This black box principle problem is unresolved in AI, MLT, and neural networks (Arbia, 2014; Dunis et
al., 2016; Kopczewska, 2021; Tatsat et al., 2021), to the best we know.
This research offers a revolutionary new method for the data evaluation in removing the black box
principle: the application of the B-matrix. B-matrix is a KxM matrix with formulas, original and processed data
(with the main stages of the process), the implementation of human speech generation algorithms, and final
results. The information in the B-matrix has J blocks so that each block represents a specific part of the data.
Figure 6. The Core Components of the B-Matrix to Remove the Black Box Processes in AI, MLT, and Neural Networks

As seen from the scheme, B-Matrix consists of many matrixes. Each matrix is a core element of the
processing of the next step. The intermediate matrix provides formulas from following the previous step to
the future action in an understandable human form.
In addition, the design of the B-Matrix separates the matrices into categories for a simpler and quicker
understanding by end-users. The matrixes that go to the final report have a selection in a different color
scheme so that a user can quickly find the final matrixes.
Suppose a user has questions on why AI provided element "A11" in table 10 in the financial report as
11.25; the final user has intuition the figure should be different. In this case, the user can open a B-Matrix of
the original information, find the proper table inside the B-matrix section, and follow from end – to beginning
path [or vice versa]; users can check as many steps of calculations as they desire. The formulas are available,
the intermediate calculations and procedures are also functional. That is why users can follow these steps
down to the original data uploaded to the system.
Moreover, following this algorithm, users can even improve the formulas, which will directly affect the AI
and its decisions in the future, thus helping AI become better and better over time.
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In addition, the implementation of other complex algorithms can create a good integration with the AI
when applying the B-Matrix principle to remove the black box. Most simply, AI can just take the output of
some fancy method and teach AI to take these parameters and implement them in the final model. For
example, users can apply an algorithm of time series analysis or MLT addition to propensity score matching
with multiple treatments through the K-vector model (Leite, 2017; Yee, 2015) to the original AI for future
financial analysis [if it corresponds to the purposes of the users].
The B-Matrix is the first and the only method to overcome the black box principle, upon the best we
know. That is why we consider this an essential component of this paper.
The application of the AI algorithms
AI provides financial analysis in seventeen steps2. The deep investigation starts from the auditing of the
original data. The AI verifies the intake information in all its parts, fixing insufficient or missing data by the
information validation for each year. It analyses the imbalances in the financial reporting of the enterprise.
The purpose is to evaluate the data discrepancy ratio that indicates the boundaries of credibility of the original
data.
To prepare a good financial analyst, it can take up to 5-7 years of high-quality education. Few public
officials have a solid financial education or background, and inviting an auditor might be of no great help. Big
corporations have all opportunities for minimizing tax deductions. These methods can include everything,
even double-entry practice: white accounting for governmental bodies and "outside observers" and black
bookkeeping for their internal use. It leads to a paradoxical situation when governmental bodies can hardly
analyze the qualitative analysis of firms.
They have to hire auditors. Minor discrepancies in the original data can be millions of funds unrevealed.
The international standards on auditing consider discrepancies below five percent of the book value as
insignificant. Suppose a holding with 1 billion dollars in its book value means an international auditor can
neglect the annual discrepancy in up to 50 million dollars upon her professional vision. In addition, each
unrevealed dollar can lead to losses for the local budgets.
However, any country is interested in maximizing tax incomes, while business is highly interested in
minimizing taxable profits. Hence, national and regional governments have high interests in financial analysis
for having solid crisis management plans for all possible situations. AI can perform such analysis in just 5-7
minutes (instead of 5-7 years to prepare competent analysts).
The following parts of the AI analysis are devoted to express analysis methods:
1) The DuPont model analysis. This approach estimates sales profitability, return on equity (ROE),
financial leverage, assets turnover, and the proportion of accounts receivable as the critical
performance indicators. The advantage of executing AI algorithms for this approach is the
opportunity of completing a complex assessment of risks.
2) The rapid matrix analysis of financial, operational, and investment cycles.
3) The method of an ideal company for rapid analysis supposes the behavior of a perfect company in
a specific industry and compares the current business with this perfect company.
4) The scenario approach for estimating financial steadiness and company risks evaluates three main
scenarios: optimistic, regular, and pessimistic. The core components of this analysis are the rates of
return and sufficiency of profit in three different possible trends.
5) The risks for financial stability estimate all the composites for the weighted average cost of capital
(WACC) and compare them with the risks' levels.
6) The lifecycle stage chart (Shemetev, 2018) [for example, fig. 2].

2

The usual notebook can perform these operations within seven minutes.
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After this, AI completes the complex financial analysis of the business:
A. The overall economic analysis by implementing structure analysis and time series for assessing
risks.
B. The analysis of cash flows for two leading indicators for each period.
C. The financial stability analysis utilizes three different approaches:
✓ The traditional financial stability analysis.
✓ The assessment of the most significant financial ratios.
✓ The complex matrix analysis of sources and placements of funds (for example, table 2 is a part
of this analysis). Such analysis simplifies the company's financial flows and visualizes the crucial
elements in its functioning.
D. The evaluation of the actual values of the most important financial ratios.
E. The liquidity analysis.
✓ The traditional approach.
✓ The evaluation of liquidity by financial ratios.
F. The time-series analysis of the financial performance.
G. The profitability analysis.
H. The business activity analysis.
I. The analysis of the probability of bankruptcy.
J. The final AI algorithm accomplishes data systematization to examine risks (Shemetev, 2018, 2019a).
Creating the final report or writing a book is the last phase. AI selects the best speech generation
methods, color decorations of charts and schemes, designs the future chapters, and stresses the most
important elements out in the text to simplify reading this document. The red-green-yellow color gradient
pattern helps find the most significant parts in the report.
In addition, the B-matrix (appendix to the report) shows how AI calculated each indicator so that a human
reader can understand the direction of the machine's thoughts for every step and indicator/ratio in analysis.
Scientific discussion
4.1. Regionalism Context
Many corporations conduct their actions in several territories and design procedures spreading beyond
any single location, forming extra-regional strategies that make regions even more interconnected (Dicken,
1976; Massey, 1979; Etzkowitz & Leydesdorff, 2000; Carayannis, Barth, & Campbell, 2012). Dicken (1976)
connected the concept of regional development with large corporations and their control on an extra-regional
level; a good example is transnational corporations (TNCs) that execute their processes with branches in
several territories. Massey (1979) considered a view of inter-regional economic relations associated with
subsequent waves of extra-regional or even extra-national investments by the spatial divisions of labor.
At the same time, institutional structures and localized agglomerations create the main conditions for
sound regional development (Lagendijk, 2006; Scott & Storper, 2003). The financial analysis of companies
strengthens branches of the regional development's triple (Todeva & Danson, 2016), quadruple (GarcíaTerán & Skoglund, 2019), and quintuple helix (Carayannis & Campbell, 2010) concepts. Unfortunately, there
are no direct quantitative methods for estimating the elements of the mentioned helixes for ranges of regions
other than supposed in this paper.
The other existing quantitative concepts have either a rating-like approach or an approach of estimating
everything by GDP (PC) or similar indicators (Iammarino et al., 2019). Both methods are usually direct
substitutes, having extremely high correlation in results (Huggins et al., 2014). Thus, both ways provide
similar results and biases (see fig. 1).
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Fig. 1 – Influence of the bias in the estimation of the GDP/GNI/GRP (PC) indicators on the regional development
and competitiveness3

Moreover, these methods have six additional shortcomings.
The first additional drawback is false accounting either as a gross revenue (Stiglitz, 2005) or as gross
costs (Daly et al., 2007; Mishan, 1967; Shell & Mishan, 1975) of all unhidden economic activities in a country
or region. Both concepts lead to false results in analysis because revenue (or costs) is not the primary
indicator of success; revenue is an indicator of business activity, while cost is an indicator of margin.
The second additional drawback is the long-run dynamic principles (Daniel & Ehrlich, 1990; Gilland et
al., 1990), increasing bias in the most developed countries and regions (Sanders & Lawn, 1999).
The third additional drawback relates to lexicographic principles. These principles create bias in
estimating the side effects in increasing consumption [like relaxation, space, contact with nature, good water,
and air] (Encarnacion, 1964; Haregewoin, 2005; He, 2015; Liu et al., 2015). In other words, the concept of
the lexicographic principles guarantees the highest outputs and results for the regions consuming luxury (and
similar) goods, usually for rivalry consumption [just because these commodities are more expensive]. Thus,
there is a high probability of situations with the estimated output growth and the actual output decrease
(Blanchflower & Oswald, 2004).
The fourth additional shortcoming is the concept of uneven distribution (Massey, 1979; Sen, 1976; Usher
& Sen, 1987). This drawback has a high dependence on the previous one. The uneven distribution can
provide situations of the average welfare growth with the median welfare diminishing. This pattern can be
usual, for example, in the US (Stiglitz, 2005).
The fifth additional shortcoming is estimating the role of the informal economy, and it can lead to
situations when regions enjoy the benefits of informal economies bearing almost no costs (Ayakpat et al.,
2014; Mbiriri, 2010; Mughal & Schneider, 2020). The informal economy can have negligible to no estimation
in GDP and similar indicators.
The sixth additional shortcoming is the depletion of natural resources and environmental externalities
(Atkinson et al., 1997). Regions and countries can perform better today by depleting their natural resources
over any measures (Hicks, 1959), thus becoming poorer "tomorrow."
There is one more shortcoming of the existing methods. Selecting the original database for the primary
indicators can lead to different results in analysis, even if these indicators are the same.
Therefore, the method of AI analysis of companies in regions can be a new way for receiving better
results in regional research.

Source: own elaboration; r (correlation ratios) and the right corner structures are confirmed by Huggins et all (2014).
P-values for all the represented correlation coefficients are 0.000 for any coefficient on this figure.
3
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4.2. Financial Context and Macroeconomics
The classical financial analysis implements its tools for unbiased and undistorted primary data (Brealey
et al., 2020). In other words, economic agents should have no incentives in any modifications of the source
data, on the one hand, and sufficient competencies to express the actual state of affairs, on the other hand.
At the same time, firms are profit-maximizing agents in the economy (Krugman & Wells, 2018; Perloff,
2014; Williamson, 2018). We can arrange this problem to simple4:

 i, j ,h, f ,c,t  Re venuei , j ,h, f ,c,t  Costsi, j ,h, f ,c,t  Taxesi , j ,h, f ,c,t

(1)

Notes: π is a profit; "Revenue "– is a total sum of sales; "Costs "– is a total sum of expenses related to
business activity; "Taxes "– are the sums of taxes, fines, duties, and fees paid to the government(s); "i" is a
specific firm; "j" is a specific territory unit (like country), "h" is a holding component ["h" – holding; "uh" – single
firm] (in case if firms have branches); "f" is a fairness of the report ["f" – fair; "uf" - unfair] (suppose firm can
potentially have more than one accounting practice at the same time – one for governmental bodies and third
parties and another is "for internal use only"); "c" – is a competency parameter ["c" – competent; "uc" –
insufficiently qualified] (representing the overall competency of a person filling the accounting and other
relevant data); "t" – time component.
The additional letters are important because, for example, accountants and managers with different
competency levels can create various financial reports for the same period; holdings can have both
consolidated statements ("h") and own reports as single firms ("uh"). Accountants can produce different
financial reports calculating fairly ["f"] and unfairly ["uf"] (even if firm and period are the same).
In this case firm (as a profit-maximizing agent) will have no incentives to deviate from providing fair
economic data when:

 i , j ,h, f ,c,t   i, j ,h,uf ,c,t  Costsi, j ,h, f ,c,t  Costsi, j ,h,uf ,c,t  Taxesi, j ,h, f ,c,t  Taxesi , j ,h,uf ,c,t (2)
In other words, the firm will provide fair data only when its profit at proper accounting is more significant
than its profit in case of unfair accounting. It means that the costs of fraudulent accounting should be higher
(with the taxes paid at unfair accounting being at the same level or higher). The primary purpose of the unfair
practice is to minimize taxes. Thus, the second component of this condition is counter-intuitive.
Therefore, the only remainder of this formula is that the costs of unfair accounting are higher than the
potential outcomes. Governments worldwide follow this idea intuitively: they raise fines, penalties, and the
cost of adverse consequences if they catch some business at fraudulent accounting practices.
However, several researchers might hint that this policy is ineffective due to the inefficiency of the
controlling mechanisms and a large quantity of "backdoors" (Hanousek & Kochanova, 2016; Mauro, 1995;
Perkins & Hiatt, 2007; Thompson, 2018; Vargas-Hernández, 2011). The fact the cost of unfair practices is
lower (especially for big companies (Shemetev & Pelucha, 2021)) provides a wide variety of incentives for
businesses to deviate from fair accounting, thus, maximizing their profit (what business should do in the case
of economic logics).
Therefore, the statement of equation (2) is weak and should not be a mass case in reality (if we
assume that firms are profit-maximizing units (Doepke et al., 1999; Krugman & Wells, 2018; Perloff, 2014;
Williamson, 2018)). Thus, the number of firms (especially big ones) following proper accounting practices
cannot be very high.
Therefore, the rules of fair accounting are doubtful in their fulfillment. Consequently, researchers should
not rely on the classical method in financial analysis. This research provides an alternative: the AI algorithm

4

This research simplifies the equation to (1) from the multidimensional matrix. Equation (1) represents this matrix as a panellike data representation.
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to restore the actual data from the officially declared (and possibly distorted). Therefore, equation (2)
transforms to equation (3) in the current conditions:

 i, j ,h, f ,c,t   i , j ,h,uf ,c,t  Costsi, j ,h, f ,c,t  Costsi, j ,h,uf ,c,t  Taxesi, j ,h, f ,c,t  Taxesi, j ,h,uf ,c,t (3)
Equation (3) shows that although costs for unfair accounting are higher (because of the need to hire
more expensive specialists and pay them more "for silence"), the amount of taxes and related expenses will
be lower.
The other question is the size of firms and their desire to deviate. Suppose the following equation:

 i, j ,h, f ,uc,t   i, j ,h,uf ,uc,t  Costsi, j ,h, f ,uc,t  Costsi, j ,h,uf ,uc,t  Taxesi, j ,h, f ,uc,t  Taxesi, j ,h,uf ,uc,t (4)
In other words, insufficiently competent accountants and similar specialists are "cheaper" as employees,
but the chances of being caught and fined are higher in the case of unfair accounting.
In this case (4), the firm prefers to be fair. Let the cost of attracting competent specialists is higher than

drawing insufficiently skilled ( Costsuc  Costs c ). Equation (4) and common logic indicate that less capable
specialists motivate companies for fairer accounting practices.
However, when the sums of taxes paid grow, - the incentives to deviate from fair accounting practices
also grow. Significant growth in taxes usually relates to the increase of the business scales, therefore, to the
company growth.
Therefore, the bigger the business is, the higher the incentives to deviate from their fair accounting
practices. In addition, big companies have higher opportunities to hire maximum competent specialists
capable of "hiding "substantial shares of profits from third-party observers.
Many researchers proved this logic (Hanousek & Kochanova, 2016; Mauro, 1995; Perkins & Hiatt, 2007;
Piketty, 2022; Thompson, 2018; Vargas-Hernández, 2011). At the same time, researchers never provided
economic models to explain these facts to the best we know.
Equation (4) shows that small firms will only apply unfair accounting if cheaper, less competent
specialists have enough skills to reduce taxes and minimize any fines and penalties. They can do this either
by the inefficient public control system or by applying bribery schemes (if bribes are that cheap that small
business units can afford them).
In other words, unfair accounting practices are also possible when the public tax and related control
systems are inefficient. Economically speaking, equation (4) loses its action in this case, and small firms lose
their last barrier for implementing unfair practices at lower costs (compared to expenses of big companies).
Therefore, equations (3) and (4) show that big firms have higher incentives to deviate from standard
practices of fair accounting. Consequently, the bigger the firm is, the less efficient the classical financial
analysis will be.
At the same time, the less efficient public control mechanisms for tax avoidance are, the more incentives
to deviate have all participants, including small firms. The classical financial analysis becomes almost useless
in this case. Analysts can meet such situations in poorer regions and countries.
Therefore, the classical financial analysis (Brealey et al., 2020; Damodaran, 2014; Loeffler & Kruschwitz,
2005) cannot reveal authentic patterns in the behavior of companies in many cases. This research offers
a different approach: implementing AI and advanced algorithms to restore the actual state of affairs from
potentially fraudulent reporting companies.
Such an approach can help the public authorities to reduce business units' incentives to deviate
(equations 2-4), thus, ensuring more budget incomes and, hence, better redistribution of these funds to the
residents who are more in need (for example, orphans or pensioners).
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4.3. IT Context
Modern technologies include MLT and AI. MLT is a "brute force" to resolve a specific task by the
implementation of some of the in-built algorithms (the cases of the creation of MLT algorithms for solving
particular tasks "from zero" are rare (Oyana, 2021)).
AI is a broader concept. It includes human-like decision-making at higher speed and efficiency. A good
example is AI driving (AI replaces drivers and provides similar decisions as human drivers at higher speed
and efficiency, minimizing road accidents). Another example is vision recognition, where the computer tries
to see patterns in a human-like manner with higher speed and efficiency (Bunke et al., 2010).
At the same time, there are many AI applications for specific analytical purposes. For example, a vide
range of AI methods helps prosper the agricultural sector (Vuppalapati, 2021). Another example is
applications of AI in urban planning, smart cities, and similar concepts (Caragliu et al., 2011; Lisdorf, 2020;
Yamagata et al., 2020). All these applications have no direct implementations in finance.
However, many studies in financial AI exist. The main direction of these studies is forecasting, primary,
at financial markets by technical analysis (Bhowmick et al., 2019; Dunis et al., 2016).
In other words, there is a wide variety of applications of robotics, AI, MLT, and similar technologies
(Pickover, 2019). But there are no applications of AI for fundamental analysis, particularly, to restore the
actual parameters and indicators from potentially biased and fraudulent data. It is the first research on this
topic to the best we know.
Conclusion
The previous research describes the financial methods applied by the AI to perform complex financial
analysis (Shemetev, 2012). The optimized code for conducting this computation is nearly 250 000 A4 pages.
The whole computation duration for one corporation is 5-7 minutes (two decades, 16 steps of analysis with
a complex report).
Thus, the analysis of a region is a question of a couple of hours. This approach has no shortcomings of
the classical methods that correlate with such parameters as GDP in assessing the regional economies or
demand totally unbiased input data.
Thus, a helix concept can receive a quantitative basis and a solid process for analysis. Such an
approach helps people prepare better crisis management plans and, therefore, improve the quality of life of
mere people.
This research explains how to remove the black box principle in the applications of AI by creating the BMatrix, and describes the designed algorithm capable of restoring the actual data from potentially biased. It
also provides an economic model on why firms have incentives to deviate from a fair accounting practice.
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Abstract:
Innovations are critical in business; however, the return on investment in innovations is longer and riskier
than other investments, so entrepreneurs frequently consider how much to invest during the Covid-19 period.
Based on primary research, this article investigates the motivations for investment when a 60% profit is
typically invested with a model return of around 10%. The findings are based on an empirical study conducted
in the Czech Republic (589 respondents, omnibus survey). Furthermore, the study concludes that business
experience has a positive influence on innovation investment and future development in order to increase
investment share and they are affected by external and internal mixture of capital, when the ideal combination
was found as 80% of investment back to the company and 80% directly to innovation to get 10% ROI.
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1

Introduction: Investments in Innovation

Factors such as adaptability, innovation, and strategy are crucial. Without these components, the
company will be unable to adapt to changes in sustainable development. Relying on the knowledge of current
modern management methods and business management services, the enterprise can develop an open
system capable of rapidly adapting to positive and negative external influences such as special tax treatment
at the employee level with non-deductible impact at the corporate level. The ability of firms to innovate is the
foundation for maintaining adaptability to environmental changes, growth, business competitiveness, and
long-term business growth (Blechová, 2011). Each sector has unique characteristics and priorities; some are
sensitive to production scale, while others are sensitive to scientific research or the range of or sensitivity to
demographic changes. As a result, examining the strategic elasticity of small and medium-sized businesses
may benefit in responding to how this business segment might deal with external environment challenges
and what types of strategies they might employ to achieve their objectives. The research findings are
expected to highlight Krupski's (2005) definition of elasticity of strategy within an unstable environment in four
dimensions: (i) reactive, (ii) adaptive, (iii) defensive, and (iv) creative as attributes of an observed firm's
strategy.
The authors confirm that the best way for sustainability is cooperation, not only between business units
but via spin-offs (Androniceanu & Drăgulănescu, 2012). Investments in research and development and
innovation are positive factors for the future (Tidd, 2007), but they bring a higher level of risk. However, it can
be argued and agreed that by examining small businesses, the degree of adaptability can be identified, and
the factors that lead to adaptability and their strength in the concept of strategic management can be
described. In a line of studies mentioned in table 1, most of them use financial indicators as primary factors
of sustainability evaluation. To broader this, we have to mention that financial evaluation tools often play
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a secondary role in corporate investment choices (Cooremans, 2011). It means that sustainable investments
not only in times of crisis, have a strategic character (Sorrell et al., 2000; Sandberg & Söderström, 2003).
In times of crisis, the main goal is to get out of it and find alternative ways to reinvest the profit. In this situation,
especially from a sustainable point of view, we could imagine a crisis and apply methods closely connected
with that area, namely a balanced scorecard as an example (Kolumber et al., 2020).
Table 1: Previous studies comparison

Author
Jensen, 1986
Fazzari et al., 1988
Kaplan & Zingales, 1997
Perera et al., 1997
Xu et al., 2006

McKenzie, 2006
Alkaraan & Northcott, 2006

Study focus
A study on “free cash flow” relationship
to investment
Empirical study of firm investment
decisions, impact on cash flow
Investment-liquidity sensitivities across
different groups of firms
A study on non-financial indicators for
investments
Variation between strategy
standardization and company
performance (marketing oriented)
Study confirmed relationship a positive
relationship between financial behaviour
and (re)investment skills

Sources of financial
sustainability in investments
for innovation (not only)
Availability of internal funds
Liquidity, cash flow fluctuations
Sensitiveness on the internal
resources
Adoption of non-financial
indicators
Strategy and firm performance
relationship
Experience and age of investor

Study of 83 UK companies about factors
Financial evaluation tools
influencing investments and their types

A study of prosperous and nonprosperous companies with variables
Gupta et al., 2015
size, capital structure, management
structure
Study on financial analysis of Slovak
Bartosova & Kral, 2017
companies
Valaskova et al., 2018
Risk modelling and prediction
A study of investments in Uzbekistan,
Astanaqulov & Asatullayev,
describing factors influencing
2020
investment behaviour

Company size, access to
external sources
Financial indicators
Risk assessment
Activity of an individual or in
the acquisition, planning and
production of property

Source (author´s comparison based on literature review)

Investment categories must be established to have a possibility to evaluate financial planning for
investments. The investment category influences the financial criteria used (duration, capital budgeting tool,
and discount rate) and the procedure, such as the type of analysis performed, sources of information, and
project development (Chen 1995; De Bodt & Bouquin, 2001). Previous research has generally failed to
demonstrate that financial factors are more critical in the investment process for smaller businesses (Carr et
al., 2010; Fazzari et al., 1998; Liu & Pang, 2009). They are forced to rely more on internal funds, such as
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personal savings or funds borrowed from relatives or friends, because they have limited access to capital
markets (Gill et al., 2012).
1.1

Innovation investment evaluation

Entrepreneurs mirror modern-day developments, which might be extra dynamic, mainly within the SME
sector. To survive those changes, they need to use their competencies actively. These competencies can
influence a business surroundings evaluation by using the personal level of satisfaction. All characteristics
have long-term consequences, and they have closer links to organizational performance inside current
enterprise surroundings. The selection of financing instruments and the preparation of a business plan are
traditionally complex processes with many iterations, mainly if the business idea involves the introduction of
innovations into production. Unlike traditional project management, innovative project management
necessitates a more thorough risk assessment and, in some cases, venture capital. (Melane-Lavado et al.,
2018; Echkinzova et al., 2019). In a competitive market environment, one of the most critical factors for the
successful development of a business is innovation. There are numerous methods for evaluating innovative
projects. The development of the net present value method and the internal rate of return describes the main
methods used by international financial institutions. Other methods are specified to introduce additional
criteria for assessing innovation and supplement information on the return on investment for the realization
of innovative projects. We must take advantage of the opportunities provided by modern information
technologies. Each innovative project is unique, depending on the company and the specific area of
application, which allows for the flexibility to not always use a unified approach to financial-economic
evaluation. It is suggested that during the implementation of an innovative project, it be evaluated using a set
of indicators that characterize the economic, investment, environmental, and social effects (Firova et al.,
2019; Cabanes et al., 2020). In a market economy, the investment result is one of the most important factors
for the company's long-term development. It is calculated using the methods of calculating net discounted
income (NPV), profitability index (PI), internal rate of return (IRR), simple payback period (PP), and
discounted payback period (DPP) (Bruseva, 2015). According to Encaoua et al. (2013), the uncertainties
associated with innovation use, development, and marketing can be divided into three classes:
• Technological uncertainty refers to companies that have committed resources to research and
development activities are never sure beforehand that they possess the expertise necessary to
transform the research and development results into a technologically viable service or product.
• Strategic uncertainty arises because a company developing innovation is never sure to introduce the
innovation to the market.
• Market uncertainty refers to the fact that when a company commits to an innovation project, it cannot
ensure that sufficient market demand exists at market introduction.
Most of the researchers do not consider the participation of financial resources in innovation activity.
The methods of optimizing the relationship between internal and external resources of the enterprise
engaged in innovation activity are not clearly defined. Structure formation of the investment sources in
innovation covers structuring internal funding sources and attraction of external financing sources. We can
combine the two directions into the economic and mathematical model and consider the search for foreign
investors. A similar problem is considered concerning calculating the cash reserve (Bruseva, 2015, Puryaev,
2017; Basiurkina et al., 2020).
Further studies focus on how much return on innovation/investment ratio (ROI) should be
recommended. From the existing studies, Nagji & Tuff (2012) can be highlighted, who differentiate the return
on investment in innovation according to its type into three primary groups, namely:
• core innovations for optimizing existing products for existing customers;
• adjacent innovations – add incremental products into business;
• transformational innovations when developing a new product that does not exist yet.
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Those authors set the relationship between those three groups in investment and return. The optimum
investment between groups is 70-20-10, but the return ratio is 10-20-70. It means that the first group, which
is the most supported segment, expected just 10% of ROI. The table below compares different types of
companies based on their study.
Table 2: A comparison of a different allocation in innovation

Type of company
Type of innovation

A leading consumer
goods company

A diversified
industrials company

A mid-stage technology
company

core innovations

80%

70%

45%

adjacent innovations

18%

20%

40%

transformational innovations

2%

10%

15%

Source: Nagji & Tuff (2012), p.9

To follow Czech studies, they mentioned that ROI is 4.3 CZK per one CZK invested in innovation
portfolio (Horák, 2021) when payback period for those three groups 5-10-20 years. AMSP (2020) mentioned
that more than 30% of Czech companies would stop innovation due to the covid-19 situation. If they continue,
they will use internal resources (79%).
The research gap was found in earlier studies that terms such as planning, calculations, changes in
investments, and return rates are closely connected, but there are no studies connecting all those variables.
Following that, we have developed two hypotheses, focused on the relationship between financial planning
and sources:
• Hypothesis One: Innovation decision influences a financial management decision – a decision of
external and internal resources structure. This hypothesis is based on the fact that 79% of the Czech
companies in 2020 decided to use internal resources more than external funds for innovations
(AMSP, 2020).
• Hypothesis Two: More than 50% of the profit will go to innovation activities. This hypothesis is
supported by Nagji & Tuff (2012) about portfolio and return of innovation investment ratio 70-20-10.
This article aims to analyse and describe the main factors based on primary research on allocating their
resources in innovation within the Covid-19 situation. The research sample consists of more than 400 SMEs
from the whole Czech Republic. The survey was conducted during 2021. The main results are presented in
a case study when a concrete calculation of ROI is provided on three randomly selected companies.
2

Methods, study limitation and data sample description

The primary research was provided with the owners of companies during autumn 2021. This sample
was stratified for the whole Czech Republic in one per mille (1‰) of companies per one region. Some of
them did not agree to participate. At least we got a total sample of 589 respondents in the Czech Republic.
Unfortunately, the sample size was not representative of the general population in the Czech Republic
(Cavana et al., 2001), but it could help to understand the current situation in the business sector within
investments to innovations (Horák, 2021).
The first step of the data sample was evaluated and grouped according to profitable investments.
Secondly, the main focus was on innovative activities and factors influencing decision-making. A factor
analysis (FA) was used to obtain explanatory information about the main factors. The rotation Varimax was
used (Kaiser-Meyer-Olkin Measure of Sampling Adequacy = 0.693, Bartlett's Test of Sphericity Approx. Chi89
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Square=894,612, df =210, Sig. 0,000). Finally, the example of the ROI calculation in three companies was
based on primary research data and public financial data, explaining the practical use of the results. The ROI
indicator has been chosen as one of the simplest possible indicators to calculate the data obtained in this
research phase. On the other hand, it simply explains the impact of investments on the company's financial
situation.
The study's limitations can be seen in the validation of results, where they describe each respondent's
subjective opinion and the size of the sample. Furthermore, the results or discussion can be
a recommendation and possible inspiration. They cannot be generalized concerning the heterogeneous
nature of the examined sample.
2.1

Data sample description

The findings presented here are founded on the authors’ interpretation of in-depth interviews with
enterprises managers. In this study, the sample consists of 589 respondents who dedicated their time for the
interview based on the phone call. One call lasts 20 to 30 minutes on average. A total of 589 respondents
were responsible for investments (owners) in the case of companies (65%) and self–employed persons
(35%). Those respondents were primarily men (74.2%). Their age was 26.3 % in 18-25 years, the same
group 26.7% was in age 26-40 (predominantly self-employed persons with employees). The largest age
group was 41-55 years (36.8%). Seniority in ownership (age 55+) was represented 10.2%. The largest group
completed secondary education in 69.8%. When we focused on their experience, the majority of them had
experienced more than 20 years (30.9%), 11 to 20 years (19.5%), 4 to 10 years (21.4%) and the shortest
experience – till three years (11 %).
3

Paper results

The results obtained from the primary survey can be divided into two parts. It will first focus on allocating
resources to innovation and then on the factors influencing innovation behaviour and investment. Finally, the
ROI from innovation will be calculated on three randomly selected companies from the sample.
Table 3: A profit share reinvested to innovation

Amount of profit
reinvested
back
Share in
innovation
20% of profit
40% of profit
60% of profit
80% of profit
100% of profit
Total

0%
1.2%
1.2%
0.7%
1.4%
0.5%
5.0%

20%
2.1%
2.4%
2.1%
3.1%
1.7%
11.4%

40%
0.9%
4.3%
4.3%
5.9%
4.3%
19.7%

60%
1.2%
3.6%
6.4%
11.6%
6.9%
29.7%

80%
0.9%
3.1%
5.9%
8.3%
10.9%
29.2%

100%
0.2%
2.4%
0.2%
0.5%
1.7%
5.0%

Total
within
group
5.7%
16.9%
19.7%
30.9%
25.9%
100.0%

Source: research data analysis

As can be seen from Table 3, the largest group consists of entrepreneurs who invest 80% of their profits
but invest about 60% in innovation. The overall results show that between 40% and 80% are invested in
innovation on average, indicating high sample variability. The next step was to find out the funding
preferences presented in Table 4.
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Table 4: External and internal sources for innovations

Amount of
investment
External
/internal
sources
0%
20%
40%
60%
80%
100%
Total

100/0
0.5%
0.5%
0.9%
4.4%
3.5%
6.8%
16.6%

80/20
0.2%
0.2%
0.0%
1.4%
4.4%
2.6%
8.9%

60/40
0.9%
0.7%
2.3%
3.0%
4.2%
2.3%
13.6%

50/50
0.2%
0.5%
1.9%
2.1%
3.7%
2.3%
10.8%

40/60 20/80
0.7%
0.5%
0.2%
1.4%
0.5%
2.6%
1.4%
1.2%
1.4%
2.8%
4.0%
3.3%
8.2% 11.7%

0/100
1.9%
1.6%
3.0%
5.6%
8.2%
7.5%
27.9%

0/0
0.0%
0.0%
0.2%
0.5%
0.9%
0.7%
2.3%

Total
within
group
4.9%
5.2%
11.5%
19.7%
29.3%
29.5%
100.0%

Source: research data analysis

The analysis showed that those subjects who invest up to 40% prefer external financing. While those
who invest above this share also increase the share of their resources. This situation is best seen in the line
of 80% share of innovations, where this investment is mainly made up of "only" equity (variant 0/100).
In the end, it was interesting to find out how the Covid-19 situation affected the decision as to whether
innovation felt more necessary for the survival of the crisis. Out of a whole sample of 206 entities (34.97%),
they stated that they would not support innovation more than before. The second group said they felt the
need for change and would need to support innovation more. Their decision by what percentage it will have
to increase is summarized in Table 5.
Table 5: An increase of innovation investment after Covid-19 (N=383).

An increase after crisis situation
0%
20%
40%
60%
80%
100%
Total

Share on sample (N=383)
6.3%
7.3%
13.6%
20.9%
21.4%
30.6%
100.0%

Source: research data analysis

Entrepreneurs are determined to increase investment in innovation from 60 to 100% in addition to the
previous period (72.9%). As a result, they see investment in innovation as an opportunity to relaunch their
business in a post-crisis period.
3.1

Determinants of innovation investments

Factor analysis was chosen as the data analysis to determine the motivations or factors that
entrepreneurs decide whether to invest in innovation. After prior examination, the data were suitable for
applying the method. However, the model's fit is only moderately good (49.8%). Six factors were extracted
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that influenced the decision to invest in innovation. Since that, it should be noted that statistically insignificant
factors are often aware of the risk or the amount of reinvested earnings, which, in terms of innovation, can
be considered debatable (Table 6).
Table 6: Rotated Component Matrix

Variables
I have financial goals
I have a basic knowledge about business
economics
I do financial analysis

Component
F1
F2
F3
F4
(10.94%) (9.67%) (8.37%) (7.31%)
0.676

F5
F6
(7.01%) (5.74%)

0.632
0.624

I have a maximum lost in my business

0.593

I provide analysis of the market

0.536

I am look for risk

0.638

I invest to company development

0.616

I invest to human resources

0.511

Investment behaviour: Expected earnings

0.713

Investment behaviour: Expected advantage
Investment behaviour: Expected payback
period
Investment behaviour: NPV

0.634
0.572
0.550

Investment behaviour: rates in bank

0.711

Ratio external/internal financial sources

-0.580

Investment behaviour: Tax reduction

0.561

Investments to innovations

0.745

Investments to marketing

-0.593

Adaptability to business environment

-0.601

Source: research data analysis, Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 9 iterations.

As can be seen from the analysis, the first two factors (F1, F2) are concerned with the skills and
knowledge of the owner. Knowledge of business economics and financial analysis are considered the most
important variables. The next section of Factors shows a factor commonly used to assess innovation activity,
namely NPV or Payback Period (F3). An interesting factor is the negative impact of the capital structure on
innovation, where in a previous analysis (Table 4) a large dependence on internal sources was found.
An interesting finding is that investment in marketing can adversely affect investment in innovation (F5).
Another negative factor is adaptability (F6).
We can illustrate this behaviour with three selected companies. Financial indicators such as profit,
investment in innovation, and profit in the following year were compared. Employee count and ROI (return
on investment/innovation) calculations have been added, among other variables.
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C1

79

86

C2

87

C3

103

ROI

4

Change of profit

profit in year t+1

3

Investment in
innovation in
year t

profit in year t
(CZK)

2

Share on
innovation

size in year t+1

1

Amount of
investment in
year t

Size in year t

VAR

Share of
investment

company

Table 7: Illustrative evaluation of innovative return of investment

5

I=5*3 (6)

7

8=6*7

9=5-4/5

10=4/8

302 000 1 952 000 80%

241 600

80%

193 280

546.36%

10.09

90

4 112 400 4 081 000 80%

3 289 920

20%

657 984

-0.76%

6.20

96

4 047 000 663 000

3 237 600

60% 1 942 560 -83.62%

0.34

80%

Source: research data analysis

Three companies in the same field were selected, all approximately the same. All three companies
invest the same share of profits in different types of investments, but they invest in different areas of
innovation. The data shows that the company that invested the most (80%) also achieved the highest return.
The company that invested the least showed no growth. Company C2, which invested 60% of the profit,
received a return of CZK 6.20 per 1 CZK invested, but the total profit decreased, i.e. the investment will only
pay off in the coming years.
4

Discussion and Conclusion

To evaluate all two hypotheses a statistical tests and models has been used. Firstly, we computed data
distribution, according to each hypothesis criteria. Secondly, Cramer V tests were made, to establish which
factors affect the final relationship between variables.
Hypotheses evaluation. Hypothesis One: Innovation decision influences a financial management
decision – a decision of external and internal resources structure. As seen from the performed factor analysis
or analysis of financial resources, decision-making on the financing of innovations is crucial, and the factor
analysis also shows a harmful link. However, no significant binding was demonstrated by Cramer's V. (0.124;
Sig. 0.137; p = 0.05). Given this fact, the formulated hypothesis 1 must be rejected. This is controversial to
AMSP (2019), when 79% respondents agreed that their financial decision is influenced by own resources an
availability to external funds. Hypothesis Two: More than 50% of the profit will go to innovation activities. This
situation is confirmed by the analysis in Table 3, where more than 55% of respondents invest 60 per cent or
more in innovation. Indirectly, the dependence can also be confirmed using Cramer's V (0.186, Sig. 0.000,
p = 0.05), which shows a weaker link between the variables. We can confirm the hypothesis 2.This case
study confirmed a knowledge from the study of McKenzie (2006), when factor analysis extracted as first
factor a combination of a business experience and knowledge. This could help in decision making in financial
management. We recommend to evaluate main motives for investments at first. Following that, each
business owner is able to make decision how much amount of profit will invest for the future (set the limit of
internal resources). In the next step a mixture of available resources is set and a business owner is able to
react to current unstable situation to change priorities to support sustainability of financial resources within
the rule 70-20-10 as suggested by Nagji & Tuff (2012), what was confirmed by illustrative calculation in the
table 7.
Practical implication. The practical application can be seen both in the possibility of distributing the
investment portfolio into the type of innovation and the company's different reactions to its return. In
managerial decision-making, it is, therefore, necessary to consider the time horizon of the investment, which
93

The 6th year of the International Days of Science
7th – 8th April 2022
Innovation for Sustainable Development
will also affect the view of return (ROI) and see that even if the company makes the same decision as to the
other, it may not have the same impact on management. However, this conclusion cannot be completely
generalized. In the further analysis of the sample, it would be necessary to homogenize the groups to achieve
a higher validity of this decision-making process.
5
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Abstract:
The main objective of this paper is to study preferences for honey with addition among generation Z in
Slovakia. Primary research was based on market monitoring and questionnaire survey conducted online in
2021 by using snowball sampling method. The research sample was focused on young consumers (18–20
years) representing generation Z. In total, 118 respondents participated in the survey. Descriptive and nonparametric statistics were applied. The results of the market monitoring showed that the Slovak market offers
a wide variety of honey with addition. The most common additions were as follows: cocoa, cinnamon, ginger,
different fruit (strawberry, raspberry, blueberry, chokeberry, black currants, blackberry, cranberries, cherry,
sea buckthorn, forest fruit or apricot), bee products (propolis, bee pollen, and royal jelly), exotic fruit (passion
fruit and pomegranate) or miscellaneous types such as poppy, chia seeds, dog rose or chili. The
questionnaire survey showed that generation Z is mostly interested in fruit additions (strawberry and
raspberry) followed by cinnamon and ginger. The least attractive additions were poppy, turmeric, cocoa, and
bee products.
Key words:
Flavoured Honey, Consumer Behaviour, Young Consumers, Slovakia
JEL: M31, Q13, M21
Introduction
In recent years, consumers' perception of foods has changed substantially. The increasing concern over
the consumption of food with health and nutritional properties is evident (Hudecová, Šedík & Nagyová, 2021;
Oravecz & Kovács, 2019). Similarly, Testa et al. (2019) and Kieliszek et al. (2018) declare that consumers
are searching for products with a high level of quality ingredients, products enhanced with vitamins and
nutrients with a possible benefit for health. According to Mollet & Rowland (2002) and Young (2000), the
number of people who believe that foods have a direct impact on their health is rising. In the context
mentioned above, it could be said that bee products can also be considered food with nutrition and beneficial
properties to human health. The use of bee products, particularly honey, is increasing, according to Testa et
al. (2019) and Ribeiro et al. (2019). Moreover, Ajibola, Chamunorwa & Erlwanger (2012) explain the demand
for consumption is rising due to several medical uses.
One of the most used and popular bee products is honey. Honey is a natural sweet substance mostly
used for energy, sweetness, and nutritional benefits. According to Machado De-Melo et al. (2017) the honey
composition is formed by carbohydrates (60–85%) and water (12–23%). In more depth, Alqarni, Owayss,
Mahmoud & Hannan (2014) claim that honey is a natural food, mostly made up of sugars, organic acids,
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vitamins, amino acids, enzymes, minerals, carotenoids, and aromatic compounds. Honey is a source of
flavonoids, phenolic acids which have a lot of biological benefits and act as natural antioxidants.
Several studies have proven the health benefits and most authors consider honey to be a superfood
(Otero & Bernolo, 2020; Pasupuleti et al. 2017; Kafantaris, Amoutzias & Mossialos 2021). According to Ćirić,
Ignjatijević & Cvijanović (2015) honey is the most well-known primary product of beekeeping. Moreover,
Kwakman & Zaat (2011) claimed that honey has been used as a prevention of infections as well as treatment
of a group of diseases (Yilmaz, 2016). Besides direct consumption of honey, it can be also used as a sugar
substitute for food and drinks, for baking, preserving food (Dżugan, Ruszel & Tomczyk, 2018) as well in
cosmetics (Burlando & Cornara, 2013; Kurek-Górecka et al., 2020). Natural honey boosts immunity and adds
a variety of minerals and bioactive elements to the diet (Habryka, Socha & Juszczak, 2020). Numerous
studies have been dealing with the health benefits to human health. According to Hadagali & Chua (2014)
honey is an effective anti-inflammatory and wound-healing agent. Ahmed & Othman (2013); Othman (2012)
had proven that honey is an anticancer agent. Samarghandian, Farkhondeh & Samini (2017) and Meo et al.
(2017) demonstrated several health effects of consuming honey, such as antioxidant, cardiovascular, antiinflammatory, anticancer, respiratory, and antibacterial properties. Finally, a study by Cohen et al. (2012)
showed the significant improvement associated with honey consumption and sleep quality, as well as with
the cough.
Numerous studies had been dealing with the increasing consumption due to nutritional properties
(Cosmina et al. 2015) and medical benefits (Ismaiel et al. 2014; Arvanitoyannis and Krystallis, 2006). Other
studies referred to the consumer’s preferences and motives for consumption as well as purchase (Gámbaro
et al. 2007; Ványi, Csapó & Kárpáti, 2011; Ghorbani & Khajehroshanaee, 2009; Murphy et al. 2000).
Thrasivoulou (2000) explains that every consumer is different. Due to this fact, every consumer prefers
a different type of honey which indicates the heterogeneity concerning consumer’s preferences. For instance,
Šánová et al. (2017) found out that the purchasing motives are mainly driven by the country of origin followed
by price. On the other hand, Neto, Paiva & Novais (2020) concluded that honey purchase is mainly influenced
by the colour of honey and the texture. According to Hudecová, Šedík & Nagyová (2021) the most influential
element when it comes to honey purchase were the previous experiences and overall quality.
According to Gyau et al. (2014), the offer on the honey market is wide and several types are sold. Šedík,
Pocol & Ivanišová (2020) claim that consumers are becoming more interested in flavoured honey.
Incorporating other beneficial elements into honey, such as spices, herbs, dried fruits, pollen, and propolis,
allows beekeepers and consumers to develop new unique products. There is an increasing number of
functional products comprising different bee products (Kowalski & Makarewicz, 2017). As a result of the
health trend, Šedík et al. (2021) state that on the European market, the enhanced honey has begun to appear.
Moreover, Šedík et al. (2019) explain that by adding other beneficial components to raw honey, such as
ginger, cinnamon, cocoa as well as nuts or other bee products (such as propolis and pollen), consumers can
get not only the added value to the products but also a food with health properties. As reported by
Muharemagić et al. (2016) honey products and other elements like propolis, pollen, royal jelly, nuts, turmeric,
ginger, and cinnamon can have a bigger impact on consumer health than no enriched products. Finally,
Ćetković et al. (2014) stated that the mixed honey enriched with other additions increases the honey’s
antioxidant activity and also slightly affects sensory properties.
Material and methods
This study consists of consumer research and market monitoring, both conducted in 2021.
2.1. Market monitoring
The main objective of market monitoring was to identify which types of honeys with addition are
presented on the Slovak market. The monitoring focused on price levels, size of packaging, brands,
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producers, and different types of addition used in honey. The whole monitoring was conducted in online
environment.
2.2. Consumer research
The research was oriented on acquiring data about consumers belonging to Generation Z (18 – 20
years). Primary data were obtained by implementing an online questionnaire survey using the snowball
method. In total, 118 respondents have participated in the survey. The socio-demographic profile of the
research sample is presented in Table 1. The main focus of the questionnaire was to study consumer
preferences towards selected types of honey with addition. Based on the results acquired from market
monitoring both existing and new types were included in consumer research.
Table 1 Research sample profile

Variables
Gender
Level of education

Economic status
Individual net income per month

Place of residence

(%)
Male
Female

28.8
71.2

Primary
Secondary
University

11.9
88.1
0.00

Student
Employed

96.6
3.4

Up to 400 €
401 - 600 €
More than 600 €

84.8
9.3
5.9

Urban
Rural

37.3
62.7

I live with parents
I live with other family member
I live with partner/ spouse without children
I live alone

86.4
6.8
5.1
1.7

Household structure

Source: own processing

Applied statistical tests:
● Friedman test
● Nemenyi test
● Mann-Whitney U test
Formulated hypothesis:
Hypothesis no. 1: There exist differences in evaluation between at least one pair of kinds of honey
with addition.
Hypothesis no. 2: There exists dependency between preferences for different types of honey
with addition and selected demographic variables (gender and place of residence)
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Paper results
Results of market monitoring showed that honeys with different additions are mostly sold in 250 grams
glass jars. The most common types of additions presented in Slovak markets are winter time ingredients like
cinnamon, ginger, and cocoa followed by various fruit (strawberry, raspberry, blueberry, chokeberry, black
currants, blackberry, cranberries, cherry, sea buckthorn, forest fruit or apricot), bee products (bee pollen,
propolis, and royal jelly), exotic fruit (passion fruit and pomegranate), and miscellaneous (chilli, poppy, chia
seeds, dog rose, various nuts or spirulina). The prices per 250 grams range from 3.5 to 7.99 € based on the
type of addition. The majority of honeys with addition are made by Slovak producers who are engaged in
beekeeping.
Results of consumer research showed that young Slovak consumers belonging to generation Z
consume bee products occasionally (44.9%) or once a month/week (24.6%). Regarding the consumption of
honey, it can be stated that this segment does not belong to heavy users. Only 7.6% consume honey every
day. The majority of respondents mostly indicated either occasional consumption (32.2%) or once a month/
week consumption (34.6%) of honey. Honey is mostly consumed in beverages as a sweetener (65.6%) or
as an ingredient in various recipes (23.7%). The main purpose for consumption was indicated as a food with
rich nutritional value or as a food with healing properties. Moreover, respondents were asked to state their
preference for selected types of honey with addition using 7 points scale (1- the least attractive and 7- the
most attractive). The first hypothesis assumed that there exist differences in evaluation between at least one
pair of kinds of honey with addition. This hypothesis was confirmed by applying Friedman test (p-value =
0.0001). Moreover, multiple pairwise comparisons using Nemenyi's procedure revealed that statistical
differences occurred among fruit types (raspberry and strawberry), bee products (propolis, bee pollen, and
royal jelly), and honey with turmeric and poppy.
Figure 1: Nemenyi's procedure displayed in Demsar plot

The respondent’s evaluation of attractiveness towards honey with additions is displayed in Figure 2. As
the most attractive types were evaluated kinds of honey with fruit additions (strawberry, raspberry, sea
buckthorn or passion fruit) followed by additions associated with wintertime (cinnamon, ginger, and cocoa).
The least attractive types were honey with turmeric, poppy, and coconut. In terms of bee products, the royal
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jelly obtained the highest score. Furthermore, Mann-Whitney U test did not confirm statistically significant
differences in respondent´s evaluation between gender and place of residence. Therefore, it can be
concluded that males and females from generation Z both from urban and rural areas perceive selected types
of honey with addition in the same way.
Figure 2: Consumer preferences towards selected types of honey with additions

Discussion
Based on the results it can be concluded that young Slovaks consume bee products mostly occasionally
(44.9%). Approximately 25% of young consumers prefer consumption once a month/week and only 7.6% of
young consumers consume honey every day. Similar results were obtained by Źák (2017) who was
examining young consumers between the age of 20–25 years in Poland (n=200). More than 55% of young
consumers prefer to consume honey occasionally. Almost 34% of participants prefer to consume honey once
a month or once a week. Only 11% indicated daily consumption. Moreover, Pocol, Šedík & Horská (2018)
were detecting the patterns of young consumers on honey consumption and they found out that young
consumers in Romania tend to consume honey a few times per week (26%) and occasionally (22%). The
rest of them consume honey once a month. According to Šedík, Prokeinová & Horská (2018) majority of
young participants (40.5%) only eat honey once a month or less. Only 9% of respondents indicated that they
consume honey on the daily basis. Results by Grontkowska & Grzyb (2019) showed that only 2% of
respondents tend to eat honey on a daily basis. More than 45% of consumers indicate irregular consumption
of honey. It can be concluded that the overall consumption of bee products by young consumers is low. In
the context of honey usage, results showed that young consumers add honey to beverages as a sweetener
(66%) or use it in recipes (24%). Based on the study by Grontkowska & Grzyb (2019) it could be stated that
young consumers in Poland most frequently tend to use honey to sweeten coffee or tea, as well as for direct
consumption.
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When evaluating the attractiveness towards honey with additions, results showed that the most
attractive types of honey were with fruit additions (strawberry, raspberry, sea buckthorn or passion fruit)
followed by additions connected with wintertime (cinnamon, ginger, and cacao). The least attractive obtained
honey with turmeric, poppy, and coconut. In terms of bee products, the royal jelly got the highest score.
Šedík, Pocol & Ivanišová (2020) were discovering perception toward flavoured honey. Sensory evaluation
was applied on 4 samples of flavoured honey: honey with cinnamon, honey with pollen, honey with turmeric,
and honey with cocoa powder. According to aroma and taste, the highest rate got honey addition with cocoa
and cinnamon. The lowest rating obtained turmeric flavour. Oravecz & Kovács (2019) found out that the most
popular honey additions towards Hungarian consumers were mostly honey with dried fruit and seeds in
particular acacia honey with walnuts, hazelnuts, poppy seed, coffee, candied orange, and pumpkin seed.
Furthermore, Hungarian respondents mentioned other types of flavoured honey such as elderberry,
lemongrass, chilli pepper, garlic, dill, cinnamon, and mint. Some researchers were dealing with the honey
enriched with dried fruits. In more depth, Ćetković et al. (2014) applied the sensory evaluation on linden
honey with dried apricots. According to the results, it could be concluded that the inclusion of dried apricots
boosts the honey's antioxidant potential while also altering its sensory qualities slightly. Wilczyńska, NewerliGuz & Szweda (2017) studied the influence of the addition on sensory quality and biological activity of honey.
They applied the sensory testing on 3 varieties of honey, specifically honey with cardamom, ginger, and
cinnamon each of them with 0.5%, 1%, and 2% amount of spice. Based on the results honey with 2%
cinnamon was marked with the highest level of points. Also, in terms of aroma and taste, the honey enriched
with cinnamon got the highest score. On the other hand, honey with 0.5% cardamon was evaluated with the
lowest score. It could be stated that the number of spices used in the study had an impact on the sensory
quality of the kinds of honey. Moreover, they found out that spices improved the antioxidant activity of honey,
particularly when cinnamon was added. Moreover, Vulić et al. (2015) got similar results where the sensory
qualities of honey auditioned with dried cherries were improved. Finally, Šedík, Pocol & Ivanišová (2020)
stated that flavoured honey is an excellent way to capture the attention of young consumers to honey.
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