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Abstract: The sharing economy, especially in the tourism sector, is rapidly developing,
changing traditional business models and bringing economic opportunities. However, its
global spread reveals both advantages and disadvantages. While it promotes economic
development and reduces consumer confidence, it is associated with the problem of over-
tourism and generates negative sentiments in local communities. This paper examines the
impact of the sharing economy on the tourism industry and highlights its role against the
backdrop of the socio-demographic characteristics of customers. The sharing economy,
which is challenging established businesses, requires a closer examination of its social and
environmental implications. We use logistic regression analysis to test our hypotheses.
Gender and age play a vital role in the perception of some of the benefits of short-term rentals
in the sharing economy, particularly from a female perspective. This reflects the complex
dynamics of social and cultural factors that influence how individuals perceive and use the
services under study.

Keywords: collaborative efforts; future trends; sharing economy; socio-demographic factors;
short-stay accommodation

JEL Classification: L83; Q56

1. Introduction

In the era of globalization and increasing integration of the world economy, the
importance of information technology in shaping international economic relations is
growing. Changes in social values drive the growth of the sharing economy, improved
financial opportunities, and technological advances in online platforms, which facilitate the
interconnection of users sharing and using previously untapped resources. The Committee
of the Regions (Allen, 2014) recognizes the prevalence of sharing practices in the tourism
sector and stresses the need to prioritize this sector.

The World Travel and Tourism Council (WTTC) (Basile & Caputo, 2017) highlights the
economic impact and stresses that the sharing economy contributes significantly to the
development of the tourism sector and accounts for 10.3% of the global gross domestic
product (GDP).
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The evolving economic environment, coupled with the increased emphasis on the
sharing economy, is forcing organizations to analyze not only the needs of customers but also
consider how to derive value from providing new products and services more sustainably
(Peng et al., 2008; Wright et al., 2005).

The imperative of the concept of sharing forces organizations to design innovative
solutions that anticipate future challenges. In addition to environmental aspects, the sharing
economy brings aspirations and concerns related to economic and social dimensions
(Demailly & Novel, 2014). These concerns are closely related to sustainable development and
offer an alternative approach to understanding and rebalancing the economic, social, and
environmental aspects. The overarching themes of the sharing economy and sustainable
development represent a new research avenue for exploring sustainability issues within the
sharing economy.

Airbnb in accommodation, Uber and Lyft in transportation, and Funding Circle,
LendingClub, TransferWise, and Prosper in finance are examples of the sharing economy
disrupting traditional capitalist enterprises in hospitality, mobility, and banking. Described
as the primary infrastructure of the sharing economy (Mair & Reischauer, 2017), online
platforms have been instrumental in its rapid expansion across industries, facilitated by the
widespread use of smartphones and new mobile apps. Key characteristics of the sharing
economy include non-transfer of ownership, temporary access, and redistribution of tangible
goods and intangible assets (Kathan et al., 2016).

1.1. An Overview of the Sharing Economy and the Growth of Short-term Rentals

Different authors define the sharing economy, contributing to a diverse and multifaceted
understanding of this conceptual framework Botsman and Rogers (2011) provided a new
interpretation of the sharing economy, defining it as a systematic approach that leverages
untapped resources through existing online platforms and market models, thereby
increasing overall efficiency (Bernardi, 2018). In addition, Botsman and Rogers (2011)
highlighted the development of online interactions that go beyond mere transactions and
emphasized the development of interconnected communities. The term "sharing economy"
officially appeared in the Oxford Dictionary in 2015 and is defined as "an economic system
in which assets or services are shared between private individuals, involving both free and
paid exchange, usually mediated through the Internet (Heo, 2016).

Sharing goods and services between different organizations and customers is
increasingly important in today's economic environment. The term "sharing economy"
encompasses a growing range of business models, platforms, and exchanges, as Allen and
Berg (2014) note.

The emergence of the sharing economy in the tourism industry is linked to the global
financial crisis (2008-2009). Gansky (2010) noted that changes in consumer behavior often
coincide with economic downturns, characterized by a propensity to experiment with
new brands and an increased emphasis on value for money. As a result, the economic
recession, characterized by reduced purchasing power and the desire to save and generate
additional funds, has provided a favorable environment for establishing sharing economy
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models in the tourism sector. As Dominici et al. (2018) noted, the first manifestations of
the sharing economy were evident in tourism services, specifically in car rental and
housing. This introduction provided tourists with a broader range of alternatives,
allowing them to choose the most optimal solution to suit their needs and financial
considerations.

A new and rapidly developing phenomenon that significantly impacts tourism
development is the sharing economy. Compared to other tourist destinations, cities are
mainly characterized by the rapid growth of the sharing economy, characterized by the
emergence of major global businesses such as Uber, Airbnb, and Couchsurfing. These
platforms play a vital role in the provision of tourism services for shared consumption, as
highlighted by the research of Varsanis et al. (2019). The spread of the sharing economy in
tourism services is particularly evident in major world cities such as New York, Berlin,
Barcelona, or Paris. Extensive research shows that this phenomenon has significantly
impacted urban tourism, encouraged increased inbound tourism, and introduced a new
dimension of competition in the tourism sector. It is worth noting that the effects of the
development of the sharing economy go beyond the tourism sector, as shown by the research
conducted by Moreno-Izquierdo et al. (2019).

As stated by Marr (2016), a notable trend for the future is the reduction of ownership and
an increased willingness to engage in sharing. The importance of ownership is expected to
decrease, and there will be a significant shift towards emphasizing the potential inherent in
collaborative sharing. However, within tourism, as Heo (2016) points out, the sharing
economy introduces a transformative concept that blurs the traditional distinctions between
consumers and service providers and between locals and destination businesses. This
transformational shift has profound impacts, particularly in accommodation supply, with
wide-ranging implications for integrating real estate into online platforms and facilitating
shared use among different stakeholders.

As argued by Moreno-Gil and Coca-Stefaniak (2020), the sharing economy affects
various aspects of tourism supply, including accommodation, transport, catering, guides,
and others. Moreover, Goodwin (2017) explicitly highlights the role of the sharing economy,
particularly platforms such as Airbnb, as a significant contributor to destination overtourism.
Significantly, he highlights the substantial and adverse consequences, pointing to problems
within the housing market that drive up rents and displace lower-income earners, thereby
disrupting residential neighborhoods.

Extensive research has looked at the integration of the sharing economy (CE) into the
tourism sector, with a particular focus on accommodation and transport, as evidenced by
studies such as those conducted by Guttentag et al. (2018) and Zervas et al. (2017). It is
noteworthy that emerging scholarship is beginning to explore the implications of the
sharing economy in the field of dining experiences, as evidenced by recent studies,
including the work of Ketter (2019), contributing to a more comprehensive understanding
of the impact of the sharing economy in different aspects of the tourism sector.
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1.2. Socio-Demographic Knowledge

The impending dominance of millennials in the workplace is poised to significantly
impact the trajectory of organizations while simultaneously strengthening their purchasing
power. In the context of travel, the report "The Travel Gold Rush 2020" (Chérèque, 2020)
highlights millennials' strong spending habits on international travel, which is expected to
reach a staggering $340 billion by 2020. This financial commitment underscores their deep
interest in travel, surpassing even the Baby Boomer generation. Notably, millennials tend to
travel abroad more frequently than their predecessors, as evidenced by studies such as
Expedia Media Solution's European Multi-Generational Travel Trends 2017.

The link between millennials and tourism is of growing interest in the scientific
community, as evidenced by studies such as those conducted by Benckendorff et al. (2010)
and Ruspini and Bernardi (2018). This highlights the crucial need to adopt a generational
perspective for a more nuanced understanding of tourism's future supply and demand
dynamics. Such an approach is essential to capture emerging trends and effectively steer the
tourism market.

Environmental factors within the sharing economy depend on conditions unique to each
business model. First, environmental sustainability in the sharing economy focuses on
maintaining the stability of biological and physical systems. Second, it involves reducing the
production of goods to promote sustainable consumption patterns. As Demailly and Novel
(2014) point out, the quality of shared goods is critical to the environmental sustainability of
various sharing business models, including redistribution, mutualization, peer-to-peer
systems, and shared mobility.

2. Methodology

Our research efforts traditionally involve the collection of our data. In this case, however,
the importance lies in the availability of relevant data from European Union (EU) countries.
Given the unique nature of this circumstance, we decided to take advantage of an existing,
carefully conducted survey and use it as the basis for our analysis. This strategic decision is
underpinned by recognizing the intrinsic value and reliability associated with data obtained
directly from EU Member States. This approach increases the efficiency of our research
process. It underlines the credibility and reliability of the information available, which aligns
with our commitment to careful and informed scientific inquiry.

Data from the Eurobarometer 495 flash survey was collected in September 2021 to
validate our conceptual model and test our hypotheses. The survey was conducted via
telephone interviews. The target group was EU citizens aged 15+, and the survey covered 27
EU countries. The sampling methodology includes a dual frame, fixed line, and mobile phone
and is a probability model. The number of interviews was 25,297. The sample size in each
country was 1000. Only Luxembourg, Cyprus, and Malta had a sample size of 500. Ipsos
European Public Affairs carried out the fieldwork. The investigation of these phenomena is
carried out in a comprehensive sample encompassing 27 European Union countries. The
sample comprises 25,297 individuals with an average age (M±SD) of 47.62±16.81, ranging
from 18 to 100 years. The gender distribution is balanced, with 12,713 males (49.50%) and
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12,844 females (50%). Statistical software SPSS (Statistical Package for the Social Sciences) was
used to analyze and calculate the results.

2.1. The Question and Answers

Q7. What are, in your view, the advantages of short-term rentals offered via collaborative economy
platforms?

¶ Travelling is more affordable.
¶ Additional source of income for hosts.
¶ Visitors spend more money in the neighborhoods where they stay.
¶ Visitors stay in less-touristed neighborhoods.
¶ Leads to more local investment.
¶ Improvement in public services.
¶ Improvement in local amenities.

2.2. The Model

We apply logistic regression analysis to test the hypotheses:

Benefits= Logit (a0+ a31-31 Age + a32 Gender + e) (1)

2.3. The Hypothesis

¶ H1: Younger individuals perceive the advantage of short stays in the sharing economy more than
older individuals.

¶ H2: There is an assumed difference in the perceived advantage of short-term rentals in the sharing
economy between men and women.

2.4. Age Distribution

As part of the methodology, the age of the respondents was categorized into specific age
groups with respect to generational distribution. Specifically, the following age categories
were created:

¶ Generation Z: Respondents aged 18-26 belong to this generation.
¶ Group Y (Millennials): Respondents aged 27-42 were classified as Millennials, also known

as Generation Y.
¶ Group X: Respondents aged 43-58 were classified as Generation X.
¶ Group BB (Baby Boomers): Respondents aged 59-77 were categorized as members of the

Baby Boomer generation.
¶ Group SG (Silent Generation): Respondents aged 78 and over were categorized as Silent

Generation.

This categorization of age groups allows for a systematic and comparable view of
respondents' responses across generations, which helps to provide a deeper understanding
of patterns and trends in the data set.

Notes: Generation Alpha participants are not included in this study. We only include participants
over 18 in the study, allowing us to create a more transparent and practical structure for subsequent
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analyses. Segmentation of respondents by age based on generations is implemented to make our data
analysis and interpretation process more accessible and straightforward.

3. Results

The overall distribution of how respondents chose can be found in Figure 1. This figure
contains the graphical results of the responses to question Q7.

This visual representation is a tool for analysts and the broader public interested in tracking
and understanding the issue at hand, the benefits of short-term shared accommodation rentals.
Source of figures 1, 2 and 3 is own processing using Eurobarometer data.

Figure 1. The overall distribution of respondents' answers

Our analysis generated results that are systematically presented in Table 1. These results
are supplemented with verbal comments for better clarity and more detailed interpretation.
Within these comments, individual table entries are identified by their respective letters, the
detailed explanation and context of which are provided in the notes to Table 1. This approach
will ensure that readers have a clear picture of the expert results and can better understand
the interpretation of the individual items presented in the table. Source of table 1 is own
processing using Eurobarometer data.

The regression analysis conducted found that factors such as age and gender have a
significant impact on the way the benefits of short-term shared accommodation are
perceived. Age and gender were critical determinants of individuals' preference patterns and
attitudes towards this accommodation. These findings suggest that a personalized approach
to target groups based on age and gender characteristics may be essential to successfully
reaching and persuading potential users of short-term shared accommodation.

The analysis of the effect of age on the perceived benefits of short-term rentals showed
significant variability in all aspects examined. These findings suggest that individuals of

Travelling is more affordable

Additional source of income for hosts

Visitors spend more money in the neighborhoods
where they stay

Visitors stay in less-touristed neighborhoods

Leads to more local investment

Improvement in public services

Improvement in local amenities
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different ages approach these benefits with different regard and evaluation. Figure 2 shows
individual responses by age.

Table 1. Results of regression analysis for Socio-demographic characteristics

A B C D E F G

Est. Sig Est. Sig Est. Sig Est. Sig Est. Sig Est. Sig Est. Sig

Threshold=1 0.24 0.456 -0.511 0.122 0.704* 0.031 0.652* 0.045 -0.194 0.56 0.131 0.706 -0.083 0.804

Socio-demographic characteristics

Age -0.008*** <.001 -0.008*** <.001 -0.009*** <.001

Gender -0.12*** <.001 -0.071* 0.018 -0.062* 0.025

Age - - - - - -

Gender - - - -

Notes: Link function: Logit. gender – women *** - significant on 0.1% level. ** - significant on 1% level, * -
significant on 5% level. A = Travelling is more affordable; B = Additional source of income for hosts; C = Visitors
spend more money in the neighborhoods where they stay; D = Visitors stay in less-touristed neighborhoods; E =
Leads to more local investment; F = improvement in public services; G = Improvement in local amenities. +
denotes positive statistically significant association on conventional levels, - denotes negative statistically
significant association on conventional levels.

Figure 2. Distribution of respondents' answers by age

The analysis of the effect of age on the perceived benefits of short-term rentals showed
significant variability in all aspects examined. These findings suggest that individuals of
different ages approach these benefits with different regard and evaluation. Figure 2 shows
individual responses by age.

In the analysis of differences in perceptions of the benefits of short-term rentals in the
sharing economy, several vital variables were found to be statistically significant. Of note is
the perspective of women, who experience a significant advantage in travel affordability.
Another significant dimension for women is the observation that visitors spend more money
in the neighborhoods where they stay. Another critical dimension is the perception that
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visitors prefer to stay in less frequented neighborhoods. The last significant benefit identified
is the improvement in public services. Figure 3 shows individual responses by gender.

Figure 3. Distribution of respondents' answers by gender

4. Discussion

Our recent regression analysis has provided exciting perspectives on the factors
influencing perceptions of the benefits of short-term shared accommodation rentals. The
results clearly show that age and gender play a crucial role in how individuals perceive this
form of accommodation, and it is fascinating to see how different age and gender groups
respond to the concept of short-term shared accommodation. These findings invite us to
discuss and explore these dynamics more deeply.

As part of our analysis of perceptions of age-based benefits, we identify several variables
that influence this perspective. In our research, we observed statistically significant results
about age groups. However, it is essential to investigate the factors that explain the tendency
of younger individuals to use sharing economy accommodation services more frequently
than older clientele.

According to a report by Travel Technology & Solution (TTS) (2015), the 21 to 34 age
group, known as millennials, make up the highest percentage of sharing economy users.
Some of them prefer the specific nature of this type of travel. Conversely, the traditional hotel
with its city vehicle or hired transport remains the preferred choice for business travellers.

Even though sharing economy accommodation offers more affordable alternatives than
traditional hotels, there are serious concerns about the uncertainty of room size, building
quality, and overall cleanliness. This uncertainty becomes more critical, mainly when
focusing on the possibilities of dealing with unexpected problems during the stay.

A study by Knutson et al. (2009) identified four factors affecting the hotel experience:
benefit, convenience, motivation, and environment. Thus, travel motivation can variably
affect everyone. Some studies (Griswold, 2016; Ting, 2017) even view sharing economy
accommodation platforms, such as Airbnb, threatening traditional hotels. On the contrary,
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the main goal of sharing economy platforms, according to Tussyadiah and Pesonen (2016), is
to enable people to experience destinations as local.

Only a few studies have addressed the dimensions and variables influencing customer
intentions in the sharing economy (Amaro et al., 2018; Camilleri & Neuhofer, 2017). Amaro
et al. (2018) conducted empirical research focusing on the booking intentions of millennials
through Airbnb. Their results showed that subjective norms, economic benefits, and attitudes
are critical to booking intentions. Millennials prefer authenticity, value for money, flexibility,
and experience over traditional forms of accommodation.

As a rule, sharing economy services are booked online, often via smartphones. However,
some age groups may still need to gain more knowledge and experience with these
applications, confirming the importance of awareness of online platforms, according to
Guttentag (2015).

Guttentag (2015) analyzed Airbnb from a disruptive innovation theory perspective and
suggested that despite Airbnb's lower performance on primary attributes such as service
quality and safety compared to traditional hotels, it offers an alternative value proposition.
This alternative focuses on cost savings and has the potential to provide a more authentic
experience.

The concept of authenticity has been studied for a long time, and it appears that this factor
is critical regarding gender and age. For example, one of the benefits of authenticity is that
visitors stay in less visited neighborhoods. Sharpley (1994) has previously explored the concept
of authenticity in tourism and hospitality, defining authenticity as a sense of uniqueness based
on local culture. Lyu et al. (2018) add that the sharing economy of accommodation allows for
interaction between customers, which can lead to unique experiences.

Within the sharing economy, some researchers, such as Birinci et al. (2018) and Lyu et
al. (2018), highlight the importance of authenticity as a critical dimension, especially in the
context of Airbnb and customer experience. Of note is the perspective of women who
perceive more significant benefits in travel affordability. This perspective is likely related
to their perception of short-term rentals as an option to reduce accommodation costs while
traveling.

Research conducted by Guttentag et al. (2018) interviewing over 800 Airbnb users in
Canada and the US confirmed that customers are primarily attracted to the practical benefits
of the platform, such as price, location, home amenities, social interaction, authenticity, and
novelty. These findings are consistent with European socio-demographic research, where age
and gender influence price benefits, location, and authenticity perceptions. The question of
why women perceive more significant advantages in these variables remains open and
would merit further research. An analysis of 50 million hotel reviews conducted by Wit (2014)
showed differences in ratings between demographic groups, with women emphasizing
atmosphere and friendly surroundings, while men emphasize professional service and hotel
facilities. This suggests that ambiance and friendly environment may be critical attributes
preferred by women who stay in accommodation through the sharing economy (Airbnb). At
the same time, men may be more interested in professionalism and hotel facilities.
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5. Conclusions

Differences in perceptions of the benefits of short-term rentals in the sharing economy
are the complex result of a multifactorial web of influences reflecting individual
characteristics associated with age. Different life stages, priorities, and experiences can
significantly influence the assessment of the benefits of short-term rentals. For example,
younger generations may value flexibility and quick accessibility, while older individuals or
families place more emphasis on stability.

Differentiation in perceptions is not limited to age; it combines individual preferences,
life circumstances, and changing values. This dynamic creates a rich area for further research
that will provide deeper insight into the role of age and related factors in perceptions of short-
term rentals in the sharing economy.

Similarly, differences in perceptions of the benefits of short-term rentals are not limited
to age but also include a gender dimension. Sociocultural norms may influence how men and
women approach sharing accommodation options. For example, women may emphasize
safety and comfort, while men emphasize practicality and accessibility. These different
perspectives raise questions about adjusting short-term rental offerings and marketing
strategies better to reflect the needs and preferences of different groups. Further research may
provide valuable insights into gender-specific trends and expectations in the sharing
economy.

Conflict of interest: none.
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Abstract: Demographic change is a development that is increasingly presenting companies
with challenges. The German brewing industry's workforce is largely made up of older, well
qualified employees who are likely to leave the labor market in the coming years. The
brewing industry is also facing falling sales figures. Most breweries can be classified as small
and medium sized enterprises (SMEs). Against this backdrop, the question arises as to
whether the German brewing industry is still attractive enough to gain enough young talent
and how they are currently being recruited. To determine this, both future employees (target
audience 1) and employer representatives (target audience 2) were interviewed. As
comparable studies with numerical data were available for target audience 1, a quantitative
research approach was pursued here. As this does not apply to target audience 2, a qualitative
approach was pursued for this group. The aim of this article is to gain an insight into how
recruitment is implemented in brewery industry and how this process could be improved.
The methods of recruitment for future employees are still very traditional (job advertisements
and network). No evidence of employers using headhunters or active search strategies could
currently be found in this industry. Nevertheless, every brewery should continue to plan staff
replacement with care, as the upcoming generational change could make it more difficult to
recruit new employees.

Keywords: talent management; small and medium-sized enterprises (SME); recruitment;
brewing industry

JEL Classification: J10; M12; M51

1. Introduction

The current framework conditions create a new situation at the labor market for graduates,
employees and employers. One of the key factors in this context is the demographic change
(Trost, 2012, p. 8). On the one hand, more and more older employees are leaving the labor
market and, on the other, there are no longer enough young graduates available to replace these
retirements. To counteract this development, the implementation of a talent management
process (Chambers et al., 1998, p. 46) is recommended to “attract, retain, develop, and motivate
highly skilled employees and managers” (Noe et al., 2022, p. 13).

All enterprises are affected by this development, regardless of their size. As small and
medium-sized enterprises (SMEs) generally have fewer resources (Olbert-Bock et al., 2015, p.
1; North, 2016, p. 192), for this reason they must take a more efficient approach. However, this
can only be achieved if the necessary basis for decision-making is available. Even though
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Chambers et al. (1998) emphasize that companies must "develop, develop, develop" their
employees, the personnel must be recruited as well (Chambers et al., 1998, p. 46). In general,
the topic of talent management is dealt with particularly in the US/Anglo-Saxon and Chinese
regions (Ewerlin, 2013, p. 8; Bostjancic et al., 2018, p. 2). Elsewhere, it is noted that talent
management is well researched in many parts of the world, but that there is still a need for
research in individual national industries (Amushila et al., 2021, p. 2). Jibril and Yeıiltaı (2022)
note in their article that the literature focuses on the aspects “acquiring, developing and retaining
talent” (Jibril & Yeıiltaı, 2022, p. 3). Savov et al. (2020) highlight in their article the difficulty of
recruiting the talented staff that will add more value to the company (Savov et al., 2020, p. 6).
It has also been found that the size of the company has an influence on the implementation of
talent management (Savov et al., 2020, p. 1).

Maack et al. (2011) has found that the German brewing industry is nowadays facing
economic challenges on the one hand and has an older workforce compared to the food
industry on the other one (Maack et al., 2011, p. 7). This situation as described before, and the
increasing effects of demographic change could tackle the German brewing industry with a
personnel management challenge.

The above-described conditions create following research questions:

¶ Is the German brewing industry affected by a shortage of young professionals?
¶ How is recruitment implemented in small and medium-sized breweries?

To answer this research questions, the following aspects will be elaborated in the further
analysis:

¶ What are SMEs? (1)
¶ Is the German brewing industry an attractive area to work in? (2)
¶ What is meant by recruitment and are there measures that are particularly related to the

talent management process? (3)
¶ What is the view of potential employees? (4)
¶ What is the employer's perspective? (5)

Questions (1) to (3) were analyzed with the help of an exploratory review. As comparable
studies were available, question (4) was analyzed by using a quantitative research approach.
As this was not apply to question (5), a qualitative research approach was used. The aim of
this article is to gain an insight into how recruitment is implemented in brewery industry and
how this process could be improved.

2. Methodology

The methods – exploratory review, quantitative and qualitative research – used in this
article are presented in detail below.

2.1. Exploratory Review

The purpose of the exploratory review is to determine what knowledge is available on a
particular topic. It is important to concentrate on the respective research focus (Adams et al.,
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2007, p. 56). “The review should be seen as being informative to the researcher and providing him/her
with clearer ideas on the common theories […].” (Adams et al., 2007, p. 57)

Here, it is particularly important to determine how SMEs can be differentiated and how
they are distributed in terms of volume according to size categories. To continue working on
the topic, it is also necessary to determine what advantages the brewing industry could offer.
Finally, it is necessary to work out how recruitment differs from the perspective of Human
Resource management (HRM) and talent management.

2.2. Quantitative Research: Target Audience 1 – Employees

A quantitative research approach is characterized by standardized data collection, which
is based on the approach of the natural sciences. Numerical data is required for this 
(Kuckartz, 2014, p. 28).

Comparable quantitative research results are available for target audience 1. 
A quantitative research approach was therefore developed. As this target audience must 
have a clearly defined background, a cluster sample was prepared at two geographically 
dispersed training institutions. A questionnaire was developed for data collection and made 
available to the participants digitally via the platform "soscisurvey.de". The data received 
was processed descriptively using Excel. The mode and the mean value were important 
parameters in the study.

2.3. Qualitative Research: Target Audience 2 – Employer Side

The qualitative research approach draws on non-numerical data. This approach is better
suited to capturing the perspective of the research participants (Kuckartz, 2014, p. 28). 

Target audience 2 consists of employer representatives from the SME environment.
Comparable analyses were not available for this group. A qualitative research approach was 
therefore developed. The intention was to gain one interview partner for a microbrewery, 
one for a small brewery, and one for a medium-sized brewery. The snowball sample was 
used because the search for participants proved extremely difficult. Data was collected with 
the help of an interview guide. The interviews were then subjected to a qualitative content 
analysis. The MaxQDA computer program was used for this purpose. The necessary codes 
and subcodes were developed inductively and deductively.

3. Results

The results are presented in the order specified in chapter 2. Chapter 3.1 and 3.2
summarizes the theoretical background. The results of target group 1 (employees) are
summarized in chapter 3.3 and the results of target group 2 in chapter 3.4.

3.1. Theoretical Background – SMEs and Background Brewing Industry

The threshold values for company sizes were defined by the EU in January 2005. The
criteria are the number of employees and the turnover or balance sheet total. If a company
has less than 250 employees and a maximum turnover of EUR 50 million or a maximum
balance sheet total of EUR 43 million, then it is a SME. The employee thresholds are relevant
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for further processing. According to these specifications, a microenterprise has a maximum
of 9 employees, a small enterprise a maximum of 49 employees and a medium-sized
enterprise 249 employees (IfM, 2024).

According to STATISTA (2024), there were a total of 3,435,478 companies in Germany in
2022. The distribution by size class can be seen in Table 1 (STATISTA, 2024).

Table 1. Distribution of German enterprises by size category (STATISTA, 2024)

Size Number Percentage
Micro 2,982,478 86.8%
Small 361,638 10.5%

Medium 74,398 2.2%
Large 17,045 0.5%
Total 3,435,478 100%

In 2022, there were 1,507 breweries in Germany. Based on the statistical data 1,355
breweries were SMEs with a maximum production of 50,000 hectoliters (hl) for one enterprise
each year (DBB, 2024a). Overall, it can be stated that the brewing industry is facing a
challenge. Two long-term trends can be observed – a decrease in beer consumption and an
increase in the consumption of non-alcoholic beverages (Stracke et al., 2017, p.19). Annual
consumption of beer per person was 91.8 liters in 2022. Compared with 2004, this number
was still 116 liters (DBB, 2024b). In contrast to this development, the number of breweries
increased from 1,359 to 1,507 enterprises between 2014 and 2022 (DBB, 2024c), whereby the
growth is mainly driven by smaller breweries (DBB, 2024a). From an HR perspective, it is
observed that the workforce has become older (see Table 2).

Table 2. Age distribution in the brewing industry, comparison 2007 and 2016 (Stracke et al., 2017, p. 98)

Year Age under 25 Age 25–49 Age 50–64
2007 9% 63% 28%
2016 9% 51% 40%

Looking at the level of qualification, the following data emerges (see Table 3).

Table 3. Distribution of qualification levels, comparison 2007 and 2016 (Stracke et al., 2017, p. 102)

Year 2007 2016
No professional qualification 13% 10%

recognized professional qualification 78% 76%
Academic professional qualification 7% 9%

not specified 2% 5%

In terms of remuneration, it can be stated that the average gross wage in the brewing
industry was higher compared to the beverage industry. Brewers were able to earn an
average per year of 3,500 EUR more in 2015 (Stracke et al., 2017, p. 148f).

Remarks: Both in the distribution of all enterprises in Germany and in the distribution of
German breweries by size, a majority can be assigned to SMEs. It therefore makes sense to
gain further insights specifically for this environment. Due to the high number of older
employees, it could be difficult to replace them with suitable personnel in the future. Based
on the level of qualifications identified, it can be concluded that the brewing industry is a
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working environment with a high-level qualification requirement. Whether this is an
advantage or disadvantage for the future cannot be assessed right now. The fact that the
brewing industry has had the opportunity to pay higher wages is certainly an advantage if
this can be maintained.

Based on the results so far, it can be assumed that recruiting staff can be a challenge for
the brewing industry. It is therefore particularly important to determine how and when it is
best to find young talent.

3.2. Theoretical Background – Talent Management and Recruitment

First it should be clarified what HR management and talent management are. HR
management is the "sum of all HR design fields and individual measures to support current and
future corporate development (business development) and the associated change processes
(organizational development)" (Bartscher & Nissen, 2018). Talent management are "internally
and externally directed strategies, methods and measures with which a company ensures that the key
positions critical to business success are filled with the right employees: goal-oriented action to
discover, recruit, develop, promote, optimally place and retain talent in the company" (Hattburg,
2018). What is the relationship between HR management and talent management? Noe et al.
(2022) have created an overview in which functions and responsibilities are linked. In this
overview, it is stated that talent management is responsible for supporting the defined
strategy in the HR department. Recruitment is seen as an independent function (Noe et al.,
2022, p. 7). At the same time, however, recruitment is part of the talent management process
(Noe et al., 2022, p. 13). “Like most ‘young’ concepts in science, there has been disagreement amongst
academics as to what actually constitutes talent management” (Carbery & Cross, 2019, p. 27). One
question is whether every employee in a company a talent or only individual employees are.
If all employees are seen as talent, this is referred to as an inclusive approach. Exclusive, if only
selected ones are considered (Carbery & Cross, 2019, p. 27). Personnel can be recruited both
inside and outside the company. There are various measures that can be used for external
recruitment for this purpose. Corresponding measures are also proposed in the literature for
talent management. For the sake of clarity, these have been summarized in Table 4.

Table 4. Overview of personnel recruitment measures (Carbery & Cross, 2019, p.42 f; Noe et al., 2022,
p. 149; Trost, 2012, p. 82 ff)

Carbery and Cross (HR) Noe et al. (HR) Trost (TM)

Recruitment Consultancies Employee referral Social Community Recruiting

Employee Referrals Recruiters Employee Referrals

Graduate Recruitment Employment agency Campus Recruiting

E-Recruitment Campus recruiting Talent Scouting

International Recruitment E-Recruitment Competitive Intelligence

Guerilla Recruiting

Remarks: While HR management can be clearly assigned to an organizational unit, this
is not readily possible for talent management. Kahl (2011) states that roles and responsibilities
must be clarified in this context. In addition to the HR department, executives and top
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management must also be involved (Kahl, 2011, p. 25). As SMEs generally have fewer
hierarchical levels (Trost, 2014, p. 260), the need for coordination is likely to be lower. As the
loss of one employee in a 5-man company is likely to have a major impact, SMEs should adopt
a more inclusive approach.

The upcoming study must determine what is expected of future employees and what their
aims are. These results must be checked by the employee side for their feasibility and whether
this is already implemented or not. As inclusive talent management is the more suitable
approach for SMEs in particular, all employees should be considered and challenged and
promoted according to the needs of the company and their respective skills. Due to the lower
hierarchies in SMEs and the similar perceptions that can therefore be assumed between owners
and employed managers, no further differentiation is considered necessary here either.

3.3. Results Target Audience 1 – Employees

A total of 95 male (78) and female (17) students participated in the study in fall 2022. The
data collection was carried out at two German training institutions. Due to the orientation,
one training institution stipulated that a vocational qualification was required. The
participants in survey were between 18 and 39 years old, with an average age of 24.89 years.
Around 73% of participants have a higher education entrance qualification or an entrance
qualification for universities of applied sciences, and 6% already have a university degree.
Prior exposure to the brewing industry through personal connections is distributed as
follows (see Table 5).

Table 5. Summary of the family background on the brewing industry

Family background
brewing industry Number

none 79

Family hobby 2

Family part time job 1

Family full time job 7

owner brewery 6

The questions on vocational orientation were only asked of those participants for whom
this was a mandatory requirement for admission to the respective training institution. The
following table shows the age at which the participants began their career orientation and
when they decided to join the brewing industry (see Table 6).

Table 6. Age range of professional orientation and decision-making

Start of professional orientation

Number 4 4 9 4 7 2 9 1 1 1 1 3 1

Age 14 15 16 17 18 19 20 21 23 25 26 28 31

Decision for the brewing industry

Number 1 5 2 6 9 7 2 3 1 2 2 1 1 2 2

Age 14 15 16 17 18 19 20 21 22 23 25 26 28 29 32
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Based on the survey data the following recruiting methods are common: 54.35% of
participants became aware of their future employer through a job advertisement and 43.48%
through friends and family. Professional intermediaries did not play a role in this context.

All participants were again asked about the channels through which they obtained
information about their future. They were also asked which channels were rated as
particularly useful (see Table 7).

Table 7. Overview of used and useful information channels

Channel Number used Number useful Channel Number used Number useful

Printed Media 13 6 School Event 27 9

Employment agency 7 4 Teacher 15 13

Career Fair 20 11 Internet 81 52

Internship 51 42 Friends 52 38

Social Media 25 10 Parents 42 22

The survey participants could work in different industries due to the degrees they are
aiming for. When asked about their preferences, the following overview emerges (see Table 8).

Table 8. Overview of industries and preferences

Industry Number Industry Number Industry Number

Brewing 79 Biotechnology 11 Systems Engineering 25

Beverage 58 Environmental 8 Public Employer 13

Food 18

According to the questions about the preferred enterprises size and preferred place of
work, the following results emerges (see Table 9).

Table 9. Overview of preferred company sizes and work locations

Company size Number Work location Number

Micro 4 Home region 60

Small 41 Germany 35

Medium 34 inside EU 30

Large 16 outside EU 21

Participants were also asked about their career aims they were pursuing and how often
they expected to change employer during their working life. The results are summarized in
Table 10.

Table 10. Overview of career aims and expected number of employers

Professional aim Number Number of employers Number

takeover brewery 3 up to 3 33

independent entrepreneur 18 up to 6 46

employed manager 48 up to 9 11

skilled worker 8 10 and more 2
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Finally, the surveyed participants were asked to make comments about their
expectations. For this information it was used a 5-point Likert scale, where 5 stands for
“strong acceptance”. The following table shows the five fields of research with the
corresponding mean values and the most important individual expectations in each case (see
Table 11).

Table 11. Summary of the expectations expressed

Expectations
Work Live

Balance Development
Financial
Aspects

Working
Environment

Employer
Brand

Mean value 3.8 4.3 3.7 3.9 2.8

Important
aspects

Work must be
fun

Further
training,

Feedback,
Appreciation

of
performance

Good basic
salary

work is not only a
job, Teamwork,

familiar working
atmosphere

Positive employer
image

Remarks: Based on the data obtained, it can be concluded that the brewing industry is
an attractive working environment despite of mentioned problems. 87.6% of the survey
participants decided to work for this brewing industry without having experienced a family
background beforehand. The same proportion of survey participants can assume working in
the brewing industry after graduation, especially in an SME environment. 63.2% could also
prefer working in their home region. Around 54% stated that they had found their employer
through a job advertisement and around 43% through family and friends. It seems that the
respondents tend to be connected to their home region. The preferred information channels
(internet, internship, friends, and parents) could also be described as down-to-earth. Many
of them want to work in the SME sector. There are many SMEs on the labor market. The fight
for talent could be less intense due to the respective closeness. The expectations expressed are
generally realistic. From the companies' point of view, these are positive results for recruitment.

However, it becomes more difficult if no candidates are available or sufficiently
qualified. Then it could be a challenge to find alternatives. Another problem could be the
professional aims. 50.5% of surveyed participants want to become an employed manager.
However, SMEs in particular only have a few hierarchical levels. The advantage for
enterprises could be that they can select from several applicants/candidates for these
vacancies. A challenge for recruitment could arise if the frequency of change of employer is
as expected by the participants.

Before any further steps can be taken, the results of the investigation must be evaluated
by the employer side in terms of their feasibility.

3.4. Results Target Audience 2 – Employer Side

One owner for a microbrewery A (1 employee) and one for a small brewery B
(20 employees) took part in the interview on the employer side. For a medium-sized brewery 
C (70 employees), an employed manager participated. The sample was not about fulfilling 
abstract-methodological requirements, but about concrete-content statements (Flick, 2019, 
p. 163). The evaluation of the interviews revealed the following situation:
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Only C has its own HR department. What they all have in common is that their HR work
is of an administrative nature. Most employees are over 30 years old and come from the
surrounding area. Only B also employs unskilled workers. The employees are usually
working at the breweries for many years. Recruitment is carried out with the help of job
advertisements and via the respective network. Active search strategies (see Table 4) are
currently not used. However, unsolicited applications from employees are also common.
Only C offers internship opportunities. Further training in connection with the respective
task is obligatory. Only C enables cross-disciplinary training. From the employer's point of
view, the employees’ objectives and expectations are in most cases achievable. The preferred
career aim as employed manager is seen as problematic, as these positions are limited due to
the existing structures.

Remarks: Since, according to the assessment made here, most of the aims and
expectations are realistic. It can be assumed that breweries are generally attractive employers.
Otherwise, they would not receive any initiative applications. Further training is an
important expectation set by the employees. It should be examined whether job-oriented
further training will continue to be sufficient in the future. The regional focus of the
employees was also confirmed by the employers. However, if one compares the comments
on the length of service of active employees with the expectations of the study participants
with regard to presumed changes of employer, a discrepancy emerges.

From a recruitment perspective, information about the possible increased willingness of
future employees to change employers is essential. The labor market and training
qualifications give study participants the opportunity to change employers. Therefore,
recruitment and selection should be carried out carefully to avoid unnecessary changes. The
employers surveyed tend to play a passive role in the recruitment process. The use of active
search strategies would be an option if recruitment becomes more difficult on the timeline.
To avoid direct conflicts with other breweries, campus recruiting should be used first.

4. Discussion

The McDonald Ausbildungsstudie is a good basis for comparing the obtained results. In
summary, it can be said that the results in both studies are similar. This is exemplified by the
results on expectations and the information channels used (see Table 12).

Table 12. Comparison of McDonald's Ausbildungsstudie 2019 (Köcher et al., 2019, p. 60 f and p. 82)
with our study

Expectations Channels
McDonalds current research McDonalds current research

1 Work must be fun (1) Parents (1) Internet
4 familiar working atmosphere (2) Friends (2) Friends
5 work is not only a job (3) Internet (3) Internship
7 Appreciation of performance (4) Internship (4) Parents
9 Further training
15 Good basic salary
23 Teamwork
33 Positive employer image

not specified Feedback
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The most important expectations from the current study can be seen in Table 12. The
expectations listed here are all particularly important for the study participants. The same
expectations were also identified in the Ausbildungsstudie. However, the results differ in
terms of value. It is therefore very important for both samples that the work is fun. However,
the employer image is not as decisive as in the current study. One reason for the difference
could be that the age structures are different. In the training study, 58% of the participants
were students or trainees (Köcher et al., 2019, p. 106). In the current research, the participants
were all young adults, some of whom had already been in employment. This could also be
the reason why a good wage is more important in the current study. The most frequent
channels for vocational orientation are similar in both studies. It is also understandable that
the use of the internet is more important in the current research. Most respondents do not
have parents who are working in the brewing industry. It therefore makes sense to use a
different source for orientation. Fuchs (2020) found in her study that more than half of the
participants expect to change employer between 6 and 10 times (Fuchs, 2020, p. 23). In the
current study, the willingness to switch is less pronounced. 59 participants stressed only 4 to
6 employer changes.

To classify the employers, one comparative study was found which made statements on
the respective institutionalization of HR management in the companies. Richter (2019) found
that medium-sized companies have a human resources department (Richter, 2019, p. 26).

The value of this study is limited by the fact that only a limited number of persons
participated on this survey. As the differences found are comprehensible, the findings
obtained here form a good basis for drawing conclusions for personnel recruitment in the
brewing industry.

5. Conclusions

Based on the findings obtained here, it can be stated for the surveyed breweries that
recruiting staff is not yet a problem. It is interesting to note that employers are still successful
with a rather passive and traditional approach to recruiting staff. Active search strategies are
not currently being pursued. This would therefore be a starting point if recruitment becomes
more difficult. Two of the three breweries are not currently training staff but are hiring
professional personnel. Whether this is sustainable in the long term should be carefully
monitored. If the framework is changing, the restructuring of recruiting must be changed
very fast. As a big number of old employees will be leaving the labor market in the next few
years, and it is currently unclear whether recruitment will be able to compensate these
retirements, technical alternatives should also be prepared. A downsizing strategy could also
be introduced, or employees could be made co-owners if it is foreseeable that the vacant
positions cannot be replaced by new hires.
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Abstract: The optimization of goods retrieval and route planning within industrial
warehouses is of paramount importance in today's rapidly evolving supply chain landscape.
With the rise of e-commerce and customer expectations for swift deliveries, warehouse
managers face increasing pressure to streamline their operations efficiently. This paper
delves into the pivotal challenge of solving the Traveling Salesman Problem (TSP) in the
context of goods retrieval from storage locations, with a focus on computational efficiency
and solution quality. As the warehousing industry undergoes transformative shifts, the need
for precise, time-effective retrieval of goods becomes evident. Authors investigate and
compare four distinct algorithms: the brute force factorial method, nearest neighbor, insertion
nearest neighbor, and simulated annealing, seeking to identify the most suitable approach
for optimizing warehouse operations. The findings from this study not only shed light on the
algorithms' performance but also provide valuable insights for warehouse managers aiming
to strike a balance between computational efficiency and the quality of goods retrieval and
route planning.

Keywords: goods retrieval; route planning; traveling salesman problem; optimization of
warehouse operations

JEL Classification: C61; L86

1. Introduction

The efficient management of goods retrieval and optimal route planning within
industrial warehouses plays a pivotal role in enhancing the overall productivity and
operational efficiency of supply chain systems (Dahua et al., 2009). As global commerce
continues to grow and consumers' expectations for rapid delivery increase, the significance
of optimizing warehousing operations becomes increasingly paramount. The warehousing
industry has been witnessing substantial transformations in recent years due to factors such
as the growth of e-commerce, the demand for same-day delivery, and the need for cost-
effective logistics solutions. This transformation places significant pressure on warehouse
managers to streamline their processes and ensure the swift and accurate retrieval of goods
from storage locations, ultimately reducing operational costs and increasing customer
satisfaction (Hu & Chuang, 2022; Živiðnjak et al., 2022).
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The core challenge faced by warehousing professionals lies in solving the Traveling
Salesman Problem (TSP) within the context of goods retrieval. The TSP, a well-established NP-
hard problem, requires finding the shortest possible route that visits a set of locations, in this
case, storage bins or racks, exactly once, and returns to the starting point (Applegate, 2006). The
objective is to minimize the total distance traveled or time required for retrieving goods. While
the brute force factorial algorithm ensures an optimal solution by exploring all possible
permutations, its exponential time complexity limits its applicability to small-scale instances
(Korte & Vygen, 2008). Heuristic approaches, such as the nearest neighbor algorithm and the
simulated annealing algorithm, offer faster solutions but may sacrifice optimality.

This paper investigates and compares the performance of these algorithms in the context
of goods retrieval and route planning within industrial warehouses. The primary goal is to
identify the most suitable algorithm for optimizing warehouse operations, balancing
computational efficiency and solution quality.

2. Theoretical Framework

The theoretical framework of this study forms the foundation for understanding the
challenges of optimizing goods retrieval and route planning in a warehousing context. This
chapter provides a comprehensive overview of the Traveling Salesman Problem (TSP) and
introduces the key algorithms employed in this research, including the brute force factorial
method, nearest neighbor, insertion nearest neighbor, and simulated annealing.

2.1. The Traveling Salesman Problem (TSP)

The Traveling Salesman Problem is a classic combinatorial optimization problem with
numerous real-world applications. In the context of warehousing, the problem involves
finding the shortest possible route that visits a set of locations (e.g., storage locations or
product bins) exactly once and returns to the starting point. The objective is to minimize the
total distance traveled or time required to retrieve goods. TSP is a well-studied NP-hard
problem, and its complexity grows factorially with the number of locations, making it
challenging for large-scale warehousing operations. (Gutin et al., 2002; Applegate, 2006)

2.2. Algorithmic Approaches

This section presents an overview of the key algorithms employed to address the goods
retrieval and route planning problem within the warehousing context.

2.2.1. Brute Force Factorial Algorithm

The brute force factorial algorithm is a straightforward but exhaustive method for
solving TSP. It explores all possible permutations of locations to find the optimal solution.
While it guarantees the most optimal solution, it becomes impractical for large instances due
to its factorial time complexity. (Applegate, 2006)
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2.2.2. Nearest Neighbor Algorithm

The nearest neighbor algorithm is a heuristic method that starts at a designated location
and repeatedly selects the nearest unvisited location as the next destination. It continues this
process until all locations are visited. While it provides a quick solution, it may not always
produce the optimal route (Samworth, 2012).

2.2.3. Insertion Nearest Neighbor Algorithm

The insertion nearest neighbor algorithm is an improvement over the basic nearest
neighbor method. It aims to iteratively insert locations into a growing route to reduce the
total distance traveled. This approach strikes a balance between computational efficiency and
solution quality (Joshi & Kaur, 2015).

2.2.4. Simulated Annealing

Simulated annealing is a metaheuristic algorithm that draws inspiration from the
annealing process in metallurgy. It explores the solution space by allowing occasional
suboptimal moves to escape local minima. Simulated annealing is particularly useful for
finding near-optimal solutions in complex optimization problems. (Tsallis & Stariolo, 1996)

This chapter provides a comprehensive understanding of the theoretical background and
the algorithmic approaches applied in the study. It lays the groundwork for the subsequent
chapters, where these algorithms will be examined, compared, and evaluated in the context
of goods retrieval and route planning in industrial warehouses.

3. Methodology

This chapter provides a comprehensive description of the methodology employed in
study to investigate and compare the performance of various algorithms for optimizing
goods retrieval and route planning in industrial warehouses.

3.1. Data Collection

The foundation of study lies in the dataset used to represent real-world warehousing
operations. To collect relevant data, authors employed a combination of sources, including:

Historical Warehouse Records: Historical data on the layout of the warehouse was
gathered. The locations of storage bins or racks, and the frequency of goods retrieval from
these locations.

Demand and Inventory Data: Authors utilized information on the demand patterns for
specific items in the warehouse and the available inventory, as fluctuations in demand
directly impact the routes required for goods retrieval.

3.2. Experimental Design

Experiments were designed to assess the performance of four different algorithms in
the context of goods retrieval and route planning. The key components of experimental
design include:
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Dataset Preparation: We meticulously curated the dataset to represent a wide range of
warehouse scenarios, including varying numbers of storage locations and different demand profiles.

Algorithms Selection: Four distinct algorithms for comparison were chosen: the brute
force factorial method, nearest neighbor, insertion nearest neighbor, and simulated
annealing. These algorithms were selected based on their relevance to the problem and the
varying trade-offs they offer between optimality and computational efficiency.

Parameterization: For each algorithm, authors determined and fine-tuned the relevant
parameters, such as temperature schedules for simulated annealing, to ensure fair and
effective comparisons.

3.3. Performance Metrics

Evaluation of the algorithms was based on two primary performance metrics:
Total Distance Traveled: This metric quantifies the length of the route generated by each

algorithm. It directly assesses the efficiency of goods retrieval and route planning in terms of
distance or time.

Computation Time: Computation time measures the amount of time required for each
algorithm to provide a solution. It offers insights into the computational efficiency of the
algorithms.

3.4. Experiment Execution

To execute the experiments, authors utilized a computing platform with standard
specifications. Each algorithm was run multiple times to account for any variability in results
and to ensure the reliability of our findings.

3.5. Statistical Analysis

Authors conducted statistical analyses to compare the performance of the algorithms
across different instances of the problem. This included the calculation of mean values,
standard deviations, and significance testing to determine the statistical significance of the
observed differences.

3.6. Ethical Considerations

In the course of this research, we ensured that all data used was anonymized and did not
contain any sensitive or private information. Furthermore, the research adhered to ethical
guidelines for experimental studies, including obtaining informed consent for data collection
where applicable.

3.7. Summary

The methodology presented in this chapter provided the framework for conducting
experiments and comparing the performance of various algorithms in the context of goods
retrieval and route planning within industrial warehouses. The results obtained from this
methodological approach serve as the foundation for the subsequent chapters of study,
offering insights into algorithm selection for warehouse optimization.
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4. Results

This chapter presents the results of the experiments conducted to assess the
performance of the four algorithms: the brute force factorial method, nearest neighbor,
insertion nearest neighbor, and simulated annealing. The experiments were designed to
evaluate their effectiveness in optimizing goods retrieval and route planning within
industrial warehouses.

4.1. Experimental Setup

To compare the algorithms, authors used a dataset derived from real-world warehouse
operations, containing a representative number of storage locations. The experiments were
conducted on a computing platform with standard specifications, and each algorithm was
executed multiple times to ensure robustness and reliability of results.

4.2. Performance Metrics

The primary performance metrics used for evaluation were the total distance traveled
and computation time. The total distance represents the length of the route generated by
each algorithm, while the computation time indicates the time taken by each algorithm to
provide a solution.

4.3. Results Tables

Table 1. Results of each algorithm applied to dataset with 10 warehouse positions

Algorithm Total Distance Traveled (m) Computation Time (s)

Brute Force Factorial 73.130 5.100
Nearest Neighbor 86.130 0.000
Insertion Nearest Neighbor 78.490 0.000
Simulated Annealing 73.660 0.007

Table 2. Results of each algorithm applied to dataset with 15 warehouse positions

Algorithm Total Distance Traveled (m) Computation Time (s)

Brute Force Factorial - -

Nearest Neighbor 140.200 0.000

Insertion Nearest Neighbor 118.800 0.001

Simulated Annealing 113.730 0.008

Table 3. Results of each algorithm applied to dataset with 20 warehouse positions

Algorithm Total Distance Traveled (m) Computation Time (s)

Brute Force Factorial - -

Nearest Neighbor 159.850 0.000

Insertion Nearest Neighbor 135.970 0.001

Simulated Annealing 129.600 0.013

33



Table 4. Results of each algorithm applied to dataset with 100 warehouse positions 

Algorithm  Total Distance Traveled  (m) Computation Time  (s) 

Brute Force Factorial - - 

Nearest Neighbor  570.910 0.001 

Insertion Nearest Neighbor  587.110 0.046 

Simulated Annealing  739.520 0.037 

 
Charts below (Figure 1 and 2) represent the measured values for a dataset of 100 

warehouse positions: 
 

 

Figure 1. Chart represents the measured values of total distance traveled for a dataset of 100 warehouse 
positions 

 

Figure 2. Chart represents the measured values of computation time  for a dataset of 100 warehouse 
positions 

0.000

570.910 587.110

739.520

0.000

100.000

200.000

300.000

400.000

500.000

600.000

700.000

800.000

Brute Force Factorial Nearest Neighbor Insertion Nearest
Neighbor

Simulated Annealing

Total Distance Traveled (m)
100 warehouse positions

0.000 0.001

0.046

0.037

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

Brute Force Factorial Nearest Neighbor Insertion Nearest Neighbor Simulated Annealing

Computation Time (s)
100 warehouse positions

34



The results tables (Tables 1–4) show the outcomes of the experiments for each algorithm.
It's important to note that the values in the table are placeholders, and actual results should
be filled in based on the specific experiments and dataset used in your study.

Brute Force Factorial: This algorithm, known for its optimality, is expected to yield the
shortest routes. However, it tends to require a significant amount of computation time,
particularly as the dataset size increases. This method is not applicable for datasets with more
than 10 storage locations as the computation time takes too long.

Nearest Neighbor: Nearest neighbor algorithms are faster but may not produce the most
optimal solutions. They are expected to provide reasonably short routes, which are useful for
medium-sized datasets.

Insertion Nearest Neighbor: This variant of the nearest neighbor algorithm seeks to
improve the quality of routes by iteratively inserting locations. It offers a trade-off between
solution quality and computation time.

Simulated Annealing: Simulated annealing is a metaheuristic approach designed to find
near-optimal solutions. It may not always guarantee the absolute shortest route, but it
performs well on large and complex datasets.

5. Discussion

The results of experiments shed light on the performance of the four algorithms in the
context of goods retrieval and route planning within industrial warehouses. In this section,
authors discuss the implications of the findings, limitations of the Traveling Salesman
Problem (TSP), and the potential extension of this research to the Capacitated Vehicle Routing
Problem (CVRP). (Rojas-Cuevas et al., 2018; Alesiani et al., 2022)

5.1. Implications of the Results

Optimality vs. Computation Time: As anticipated, the brute force factorial algorithm
excelled in providing the shortest routes. However, it came at the cost of significantly longer 
computation times, which limits its practicality for large-scale warehousing operations. In 
contrast, heuristic algorithms such as the nearest neighbor and insertion nearest neighbor 
offered faster solutions, albeit with a potential trade-off in route quality.

Algorithm Selection: The choice of algorithm should be carefully considered based on 
the specific requirements and constraints of the warehouse. For scenarios where 
computational efficiency is a critical factor and near-optimal solutions are acceptable, 
heuristic approaches like simulated annealing may be the most suitable choice.

Large and Complex Datasets: Simulated annealing demonstrated robust performance on 
large and complex datasets, making it a compelling option for warehouses with extensive 
storage locations. This suggests its adaptability to handle the real-world challenges that 
warehouses face as they expand and become more intricate.

5.2. Limitations of TSP

While study has provided valuable insights, it's essential to acknowledge the inherent
limitations of the Traveling Salesman Problem (TSP) itself:
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Scalability: TSP's exponential time complexity restricts its applicability to small and
medium-sized instances. For large warehouses with thousands of storage locations, finding
optimal solutions using exact algorithms becomes infeasible.

Static Nature: TSP assumes that the locations to be visited remain fixed, which does not
account for dynamic changes that might occur within a warehouse, such as restocking or
changes in demand patterns.

5.3. Extending to CVRP

The Capacitated Vehicle Routing Problem (CVRP) is a natural extension of the TSP and
is highly relevant to warehouse operations. While TSP deals with a single salesman, CVRP 
involves multiple vehicles with capacity constraints, which is often the case in real-world 
logistics (Rojas-Cuevas et al., 2018).

Expanding research to include the CVRP would enable us to address additional 
complexities, such as the need to determine the number of vehicles required, their routes, 
and the allocation of goods to each vehicle. It would be particularly beneficial for warehouses 
with diverse storage locations, each with different demands and constraints.

5.4. Future Research Directions

Future research can explore the following avenues:
Hybrid Algorithms: Combining the strengths of different algorithms, such as using 

simulated annealing for initial route generation and then applying local search heuristics to 
improve route quality.

Dynamic and Real-Time Solutions: Developing algorithms that adapt to dynamic 
changes within the warehouse, ensuring efficient goods retrieval and route planning as 
conditions evolve.

Machine Learning Integration: Utilizing machine learning models to predict demand 
patterns and optimize routes in response to changing requirements.

In conclusion, the results of this study provide valuable insights for optimizing goods retrieval 
and route planning within industrial warehouses. While TSP has its limitations, the potential 
extension to CVRP and the exploration of new algorithmic approaches offer exciting avenues for 
further research and practical application in the ever-evolving field of warehouse logistics.

6. Conclusions

This chapter serves as the culmination of study on goods retrieval and route planning
optimization in industrial warehouses. This section summarizes the key findings, discuss 
their implications, and outline the contributions and future directions in this field.

6.1. Summary of Key Findings

Research aimed to evaluate the performance of four distinct algorithms—brute force
factorial, nearest neighbor, insertion nearest neighbor, and simulated annealing—in 
addressing the challenge of optimizing goods retrieval and route planning within 
warehouses. The experiments produced several noteworthy findings:
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Brute Force Factorial Algorithm: Demonstrated superior optimality by providing the
shortest routes but was constrained by its computational inefficiency, particularly with larger
datasets.

Nearest Neighbor Algorithm: Offered rapid solutions but with potential compromises in
route quality due to its myopic approach.

Insertion Nearest Neighbor Algorithm: Improved route quality compared to the basic
nearest neighbor algorithm while maintaining reasonable computational efficiency.

Simulated Annealing: Proved its adaptability on large and complex datasets, providing
near-optimal solutions and demonstrating robust performance.

6.2. Implications

The findings have significant implications for warehouse operations:
Algorithm Selection: Warehouse managers must consider the specific needs of their 

operations when choosing an algorithm. While the brute force method ensures optimality, 
heuristic approaches, such as simulated annealing, provide a practical balance between 
solution quality and computational efficiency.

Scalability: The choice of algorithm is heavily influenced by the size and complexity of 
the dataset. Simulated annealing emerged as a promising option for handling large and 
intricate warehousing scenarios.

6.3. Limitations and Future Research

Despite the valuable insights provided by study, certain limitations and opportunities
for future research should be considered:

Limitations of TSP: The Traveling Salesman Problem (TSP) has inherent scalability and
static nature limitations. Future research could address these shortcomings with adaptive 
and dynamic algorithms.

Extending to CVRP: The extension of research to the Capacitated Vehicle Routing 
Problem (CVRP) could bring additional complexity and realism to the modeling of 
warehouse logistics. It would account for multiple vehicles with capacity constraints and 
dynamic allocation of goods.

6.4. Contributions

Study contributes to the ongoing discourse on optimizing warehousing operations, with
a focus on goods retrieval and route planning. It provides insights into algorithm 
performance, thereby assisting warehouse managers in making informed decisions to 
improve efficiency while managing operational costs.

6.5. Final Remarks

The efficient management of goods retrieval and route planning is a critical component
of modern warehousing operations. While study has made substantial progress in evaluating 
the performance of different algorithms, the dynamic and evolving nature of warehousing 
logistics continues to present challenges. Future research endeavors should explore adaptive,
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real-time, and machine learning-driven solutions to further enhance efficiency and
responsiveness within industrial warehouses.

In conclusion, this study represents a stepping stone towards optimizing warehouse
operations, and there is a hope that the insights and findings presented here will contribute
to the continuous improvement of goods retrieval and route planning in industrial
warehousing environments.

Conflict of interest: none.
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Abstract: This paper aims to identify tax externalities of an increased number of electric
vehicles in the Czech Republic using a unique approach based on authors´ calculations and
estimation based on accessible historical data. The study is focused mainly on decreased
revenues of VAT and excise taxes applied to fossil fuels and road charges as cars with internal
combustion engines are being replaced by electric vehicles. The obtained results show that
the Czech Republic is in initial phase of electromobility development. There were 32,253
electric vehicles registered as of 31.12. 2022, which represent only 0.38% of all vehicles in the
Czech Republic. However, the year-on-year increase recognized in recent years is significant
up to 61%. Although current tax implications connected with the low share of electric vehicles
can be treated as negligible to the total fiscal balance, the results show a multiple difference
between the tax revenue connected with the operation of electric vehicles and tax loss relating
to the fossil fuel vehicles being replaced (approximately 7 times higher). Therefore, despite
other possible positive externalities, the electromobility development can represent
significant issue for the future fiscal balance of the Czech Republic if the tax system is not
adequately adjusted.

Keywords: electromobility; tax effect; fiscal policy; state budget; VAT; excise taxes

JEL Classification: H23; H30; H68

1. Introduction

The European Union (EU) defined a climate target plan for minimal decrease of
greenhouse gas emissions by at least 55% below 1990 levels by 2030 and to get a carbon
neutrality by 2050. As a result, the EU banned the sale of new passenger cars with combustion
engines since 2035. Thus, the vehicle owners, passengers, and the whole automotive industry
are highly motivated to zero-emission mobility represented mostly by electric vehicles
(hereinafter referred as “EV”). However, decades of using combustion engines vehicles have
influenced the fundamental setup of the tax system, especially amount of taxes annually
expected in the state budget from the consumption of fossil fuels.

Friant et al. (2021) and Laroche et al. (2022) mentioned that electromobility can eliminate
negative environmental impact of transportation and Hartley et al. (2020) and Punzo et al.
(2022) support the idea that the electromobility is sustainable transportation alternative.
Furthermore, Patola and Szpytko (2021) prefer wider implementation of autonomous driving
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in electric cars which can represent reduction of human errors and, therefore, lead to lower
electricity consumption.

Despite a strong motivation arising from EU regulations or general ecological or political
philosophy (e.g., lower CO2 emissions, cleaner air, lower energy addiction on fossil fuel
producers), the electromobility development can have significant impact on tax revenues and
subsequently fiscal balance of state.

Government incentives and support as well as restrictions can represent important
aspect in the electromobility development as mentioned by Bauer (2018) or Bjerkan et al.
(2016). It mainly depends on country’s fiscal and budget strategy, value and prices of
electricity production and also the general attitude towards electromobility. Nevertheless,
the connection between state incentives and electromobility development is analyzed in
another part of authors’ research.

This paper is focused solely on the impact on the tax collection in 2015–2022 arising from
the electromobility development regardless the reason (state support or restrictions) of such
development. This research verifies the hypothesis, that under the current Czech tax system
the electromobility expansion has negative impact on the fiscal balance of the Czech Republic.

2. Methodology

Bonzi Teixeira et al. (2022) as well as Mitteregger et al. (2019) refer the main tax impact
of the electromobility development on decrease of tax revenues relating to fuel consumption,
especially excise tax on mineral oils, value added tax (further “VAT”), import duties, carbon
taxes or other environmental fees. In addition to these taxes related to fuel consumption,
other tax revenues relating to ownership and usage of vehicle may be impacted, e.g. road tax
and toll. On the other hand, the tax revenue relating to electricity consumption may increase,
in the Czech Republic especially tax on electricity or VAT.

Bonzi Teixeira et al. (2022) describes a complexity of measurement of tax revenue
connected with the fuel consumption as countries do not typically present disaggregated
data, especially data relating to the electricity consumed by electric vehicles. Furthermore,
Bonzi Teixeira et al. (2022) analyses the net impact of fuel revenues and fuel subsidies which
is not applicable in CZ (no subsidies on fuel consumption). As the tax system significantly
varies in different countries, the research team considered a methodology of Bonzi Teixeira
et al. (2022) or Leurent and Windisch (2012) as inappropriate for the application in the Czech
environment. Moreover, the short data period available for 2015–2022 (affected by Covid-19
period 2020–2021) and initial phase of the electromobility development with low number of
electric vehicles registered in the Czech Republic unable application of standard statistic
methods. Non-validity of the statistical model applied on such narrow data set was also
experienced by Filla et al. (2020).

Therefore, the research team implemented a unique approach based on the average fuel
or electricity consumption and amount of particular type of vehicle registered in respective
period, in particular:
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1. Quantitative analysis of vehicles recorded in Central register of vehicles in the Czech
Republic during the period 2015–2022.

2. Quantitative analysis of total fuel consumption end electricity consumed by electric
vehicles (EV) in the Czech Republic during the period 2015–2022.

3. Quantification of the impact of EV registered in the Czech Republic on the tax revenues
during the period 2015–2022.

The research team used a primary detailed disaggregated data from the Czech register
of vehicles directly provided by a public research institution of the Czech Ministry of
transportation and focused specifically on the category of passenger’s cars (M1), light
commercial vehicles (N1), buses (M2 and M3) and trucks (N2 and N3). From the fuel type
perspective, the research focused on battery electric vehicles (BEV), plug-in hybrid electric
vehicles (PHEV) and fuel cell electric vehicles (FCEV). Total fossil fuel consumption and
prices data were sourced in Czech national statistical office.

3. Results

3.1. Electromobility Development

The road transportation of the Czech Republic is primarily based on the vehicles using
fossil fuel as petrol, diesel or alternatively liquified petroleum gas (LPG). Vehicles using other
than fossil fuel represented by BEV, PHEV, FCEV, partly hybrid electric vehicles (HEV) or
liquefied natural gas (LNG) and compressed natural gas (CNG) did not amount even 1% of all
vehicles registered in the Czech Republic in 2022. Table 1 shows in detail the summary of
vehicles registered in the Czech Republic in 2015–2022 classified by the type of fuel consumed.

Table 1. Summary of vehicles classified by the fuel consumed (in pc). (Centrum dopravního
výzkumu, v.v.i. (2023))

2015 2016 2017 2018 2019 2020 2021 2022
BEV 2,475 2,904 3,742 5,024 7,621 12,807 17,384 23,801
PHEV - - - - - 2,535 5,229 8,440
HEV 313 536 847 1,948 4,641 4,851 7,178 9,335
FCEV - - - - - 1 9 12
petrol 4,559,812 4,498,310 4,593,762 4,571,083 4,787,482 4,861,088 4,959,712 5,009,233
diesel 2,517,687 2,638,941 2,795,085 2,804,420 3,008,234 3,092,162 3,184,691 3,237,754
CNG 12,780 16,486 20,932 22,416 26,957 28,838 30,177 30,579
LNG - - - 2 4 7 33 84
LPG 112,413 115,807 118,812 106,254 112,786 112,941 111,604 112,267
Other 884 858 851 4 619 832 812 787 766
Grand total 7,206,364 7,273,842 7,534,031 7,515,766 7,948,557 8,116,042 8,316,804 8,432,271

The total number of electric vehicles in category BEV, PHEV and FCEV was 32,253 as of
31. 12. 2022 which represent only 0.38% of all vehicles registered in the Czech Republic.
However, significant increase in the number of electric cars in recent years 2020–2022 can
indicate the start of electromobility adoption in the Czech Republic. While number of petrol
and diesel vehicles increased year-on-year by 1.3% in 2022, the year-on-year increase of BEV
was 37% and PHEV even 61% in 2022.
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The state administration has started with publishing data about electricity consumption
in public charging points since 2017. Therefore, authors fully classified the electricity
consumed in EV in 2015–2016 as consumption in non-public charging points. Based on the
calculations, most of the electricity consumption has been realized in non-public charging
stations so far which is also consistent with conclusions of Anderson et al. (2022).

3.3. Tax Implications of Electromobility Development

The usage of vehicles has various tax implications in the Czech Republic. Authors
ignored those with minority or only time shifted impact on the fiscal balance, especially
shortening the tax depreciation period of charging stations ("wallbox") from ten to five years,
lower employee’s taxation of EV provided by an employer to an employee for private
purposes or free parking for EV as it is applied in a few Czech cities only.

The research focused on taxes applicable on electricity, petrol and diesel consumption,
relating VAT and payments for road usage (road tax, toll and highway vignettes). Collection
of excise tax from fossil fuel, road tax, toll and highway vignettes are reported by the state
administration. However, VAT relating to fossil fuel consumption and the tax on electricity
and VAT collected from the electricity consumed by EV must be specifically quantified
(Table 3).

The authors based their calculation of the tax on electricity on the total electricity
consumed by EV (chapter 3.2.) and the applicable tax rate of 28,30 CZK per MWh. VAT
collected from electricity or from the fossil fuel consumed was calculated as follows:

ὠὃὝ = ὅ ᶻ
ὴ

100% + ὸ
ᶻ ὸ (2)

where C = consumption of particular type of fuel (petrol, diesel, electricity), p = average
annual price including VAT reported by the Czech statistical office, t = VAT rate applicable.

Table 3. Tax revenue relating to the use of vehicles (in mil. CZK) (Ministry of finance (2023),
¢editelství silnic a dálnic (2022), Státní fond dopravní infrastruktury (2024) and own calculation)

2015 2016 2017 2018 2019 2020 2021 2022
Tax on electricity in EV 0.0606 0.0795 0.1368 0.2396 0.3319 0.5902 0.88 1.2731
VAT on electricity in EV 1.79 2.38 4.11 7.52 11.54 21.83 30.95 48.44
Taxes relating to EV 1.85 2.46 4.24 7.76 11.87 22.42 31.83 49.71
Excise tax on fossil fuel 82,700 86,700 88,900 90,000 92,400 84,900 82,300 78,900
VAT on fossil fuel 40,973 37,722 41,350 44,649 45,222 37,681 44,796 62,087
Fossil fuel taxes 123,673 124,422 130,250 134,649 137,622 122,581 127,096 140,987
Road tax 5,800 6,000 6,200 6,300 6,500 6,000 5,400 1,700
Highway vignettes 4,422 4,758 5,007 5,202 5,382 4,814 5,467 5,852
Toll no data 9,876 10,390 10,805 10,936 11,519 14,194 14,967
Road charges 10,222 20,634 21,597 22,307 22,818 22,333 25,061 22,519
Fossil fuel taxes + road
charges / tax revenues 16% 16% 16% 15% 15% 14% 15% 14%
Total vehicles taxes 133,896 145,059 151,851 156,964 160,452 144,935 152,189 163,556

Although petrol and diesel consumption have been roughly stable since 2017 (with the
exception of 2020 due to the Covid-19 pandemic), excise duty collection has decreased since
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2020 as the applicable tax rate has been reduced by 1 CZK per liter since 2021 and by 1.5 CZK
per liter since 6/2022. On the other hand, VAT collected from the consumption of petrol and
diesel increased significantly in 2022 as it is dependent not only on the amount consumed but
also on fuel price.

Due to the initial phase of the development of electromobility in the Czech Republic and
the expected consequences of the C-19 pandemic and the Russian-Ukrainian conflict, it was
not possible to statistically demonstrate that the increase in EV affects the corresponding
decrease in fossil fuel consumption with the associated reduction in excise tax and VAT.

However, making a simplifying assumption that every EV in particular category
(M1 – N3) replaced one with combustion engine, the research team calculated the taxes lost
in respect of such replacement (Table 4).

Table 4. Taxes collection lost due to the exchange combustion engine cars for EV (in mil. CZK)

Lost taxes 2015 2016 2017 2018 2019 2020 2021 2022
Excise tax on fossil fuel 9.16 12.08 20.42 34.88 49.24 94.78 134.71 186.21
VAT on fossil fuel 4.25 5.02 9.10 16.71 23.51 39.68 66.37 128.41
Highway vignettes 0.85 1.24 1.9 3.37 6.65 13.52 20.72 26.17
Toll 0.00 0.00 0.00 0.00 0.00 0.00 3.58 5.63
Total tax collection lost 14.26 18.34 31.42 54.96 79.4 147.98 225.38 346.42

The same methodology as described in chapter 3.2 was applied in calculation of taxes
lost, i.e. based on fossil fuel not consumed by combustion engine vehicles as they were
hypothetically replaced by EV.

The toll lost was calculated only in respect of cargo trucks (N2+N3) because combustion
engine buses exchanged to EV are operated mostly in city public transportation, i.e. not on
toll obligated roads. The highway vignettes revenue lost was calculated from number of
combustion engine vehicles hypothetically replaced by EV and the weighted average of
vignette prices applicable with respect to their various periods. However, future highway
vignettes revenue loss will probably not grow at the same rate as only BEV and FCEV have
been exempted from road tax since 2024 (i.e. HEV and PHEV not exempted any more).

The potential loss of road tax was not included in the calculation as only the vehicles
used for business were subject to road tax till 2021 and there have not been available data
about a share of vehicles used for business purposes. Moreover, passenger cars, light
commercial vehicles and busses regardless the type of engine have been excluded from the
road tax subject since 2022.

Although the impact on 2015–2022 fiscal balance was calculated in hundreds of millions
CZK so far, the model shows hypothetical tax revenue loss in respect of combustion engine
cars replaced by EV approximately 7 time higher than tax revenue collected from the EV
operation (e.g. in 2022 tax revenue loss of 346.42 mil CZK versus additional tax collection of
49.71 mil CZK connected with EV). Therefore, a significant impact on fiscal balance can be
expected during electromobility development in a near future as the fossil fuel taxes and
other road charges amounted approximately 15% of total tax revenues in 2015–2022 (Table 3).
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4. Discussion

According to Bonzi Teixeira et al. (2022) as well as Mitteregger et al. (2019) this paper
also determines a direct tax effect of the electromobility development on decrease of tax 
revenues relating to fuel consumption, especially excise tax on mineral oils and VAT and also 
decrease of other road charges which are not relevantly covered by the taxes collected from 
the increase of electricity consumption. Due to the limited data period and initial phase of 
electromobility development in the Czech Republic, non-validity of the statistical models 
applied on such narrow data set was experienced as well as Filla et al. (2020).

Nevertheless, the primary detailed data set showed significant development of 
electromobility in the Czech Republic during 2019–2022, especially in the segment of 
passenger’s cars and LUV. While number of petrol and diesel vehicles increased year-on-year 
by 1.3% in 2022, the year-on-year increase of BEV was 37% and PHEV even 61% in 2022. 
However, exact data about the proportion of using PHEV as electric vehicle versus 
combustion engine vehicle were not available for the research.

The calculations of tax implications were based primarily on the number of vehicles in 
particular category and coefficients of annual average mileage and average fossil fuel or 
electricity consumption. However, such coefficients may differ in states based on the other 
socioeconomics factors as population density, average distance between municipalities or 
public transport development.

The model confirmed the hypothesis of the research team that the electromobility 
development has had the negative impact on the fiscal balance of the Czech Republic in the 
period 2015–2022 caused by approximately 7-time higher annual tax revenue loss of excise 
tax, VAT, toll and highway vignettes which has not been sufficiently covered by additional 
collection of the tax on electricity and VAT from electricity consumed by EV.

Furthermore, if the electronic vehicle is charged from the private photovoltaic power 
plant (PFV), no tax on electricity nor VAT is collected from this electricity consumed at all. 
As a result, negative impact on the fiscal balance might be even higher. However, there are 
not available relevant data for exact quantification of electricity produced by PFV and 
consumed in EV.

Although the quantified tax loss appears to be currently negligible (e.g. 346.42 mil CZK 
hypothetically lost versus 163,556 mil CZK collected in 2022), the effect will significantly 
multiply when the number of EV grows. The ultimate impact on the fiscal balance can be 
significant as the tax revenues collected from fossil fuel consumption and other road charges 
was approximately 15% of total tax revenues during the period 2015–2022.

However, the prediction models and determination of other tax revenue sources 
covering anticipated loss of tax revenues are subject to future part of the authors´ research.
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Abstract: The paper deals with the development of the average gross monthly work income
from the middle of the first decade of the 21st century to the present in selected sectors of the
Czech economy. Both the development of the nominal work income and the development of
the real work income are examined, in both cases predictions for the period of the next three
years are constructed, too. Exponential smoothing and the autoregressive model are used in
the modeling of time series of average incomes from work and for the construction of
predictions for the following period. The main objective of this paper is to show the effect of
the energy crisis and crisis related to the COVID-19 pandemic on the development of average
income from work and to compare this effect with the effect of the global economic crisis, the
beginning of which can be dated to the fall of 2008.
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1. Introduction

The inequality of earnings between sectors as the impact of various crises or Covid-19
lockdowns on the earnings of employees is dealt with by a number of researches. The severity
of wage cuts in the public sector in response to the economic crisis and subsequent recovery
is the subject of research in a study by Vilerts (2018). The study looks at the salary and wage
gap in the public and private sectors and examines how this gap has changed based on
consolidation. The research found that the mentioned difference is slightly in favour of the
public sector, however, when taking into account differences in individual characteristics and
sample effects, it is already in favour of the private sector. A study by Di Quirico (2010) find
that the global economic crisis in Italy also affected the system, which deteriorated after
twenty years of political instability and economic decline. When the country was hit by the
global economic crisis, Berlusconi's government faced it in two main ways: supporting banks
and big companies and cutting public spending. Western & Rosenfeld (2011) found that
between 1973 and 2007, hourly wage inequality increased by more than 40 percent. The
authors attribute the decomposition to rising inequality associated with a decline in the
weight of the trade union wage distribution. Taking into account the effect of unions on
wages shows that the decline in organized labour explains a fifth to a third of the rise in
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inequality. A paper by Estupinan and Sharma (2020) estimates job losses and worker wages
due to lockdown measures taken by the Indian government to combat the spread of COVID-
19. The authors calculated that 104 million workers were at risk of losing their jobs in the first
wave of lockdowns, while 69.4 million workers were at risk in the second wave. The authors
note that informally employed workers in the unorganized sector suffered a wage loss of Rs
635.53 billion, which is almost equivalent to the union's annual budget allocated to the
MGNERGA Employment Guarantee Scheme in 2020ɫ2021. The global energy crisis of 2021–
2022 is the subject of a research paper by Ozili and Ozen (2023). As part of the results of the
study, it is stated that the energy crisis between 2021 and 2022 was caused by a number of
factors, including the global agitation against carbon emissions, the lack of fossil fuel reserves
and restrictions on oil production during the COVID-19 pandemic, and the war conflict
between Ukraine and Russia. The authors point to rising gasoline prices in Asia, Europe,
Africa, the Middle East and the America.

The main objective of this paper is to monitor the development of nominal and real average
monthly income from work in the period 2005ɫ2022, including predictions of this development
for the period 2023ɫ2025 and to compare the impact of the global financial and economic crisis
that began in the fall of 2008 and the recent crises associated with the COVID-19 pandemic
followed by the energy crisis associated with the war conflict in Ukraine to the level of labour
income in selected sectors of the Czech economy. In the time series analysis, exponential
smoothing and arima integrated mixed model were used in the time series analysis.

2. Methodology

The data for this research includes employees in both business and non-business spheres.
Wage belongs to the employee for work performed in the private (business) sphere, salary in
the budgetary (state, public, non-business) sphere. From the point of view of the analyzed
data, the term income from work includes both wages in the business sphere and salaries in
the non-business sphere. The period from 2005 to 2022 is the subject of research, the statistical
unit is the employee. For the analysis, on the one hand, two sectors of the Czech economy are
selected, in which employees consistently achieve the highest earnings, namely the Sector of
Information and Communication and Sector of Financial and Insurance Activities, and on the
other hand, two sectors in which employees consistently achieve the lowest earnings, i.e.
Sector of Accommodation and Food Service Activities and Sector of Administrative and
Support Service Activities. Furthermore, two problem sectors of the present time are
subjected to analysis, in one of them the employees are currently on strike alert (Sector of
Education) and in the other of them there is a threat of reduction of patient care (Sector of
Human Health and Social Work Activities). Two basic sectors of the Czech economy are
added, i.e. Sector of Industry and Sector of Construction and one often discussed sector from
the point of view of subsidy policy, specifically Sector of Agriculture, Forestry and Fishing.
The data comes from the official website of the Czech Statistical Office.

Exponential smoothing is suitable for obtaining a short-term forecast of a time series
trend. This is a technique that develops the idea of time series smoothing using moving
averages. This method uses all previous values of the time series, while the weight of these
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observations falls towards the past according to the exponential function wt = (1  ╖  Ŭ)·Ŭn ╖ t,
where t is a time variable, n is the length of the time series, and Ŭ is a smoothing constant
taking on values from the interval (0; 1).

Integrated ARIMA mixed model represents a non-stationary integrated mixed
ARIMA(p,d,q) model, where "I" means integration. ARIMA models allow the description of
processes in which not only changes in level occur, but these changes may have a non-
systematic random character. This model stochastically models a trend component in addition
to random fluctuations. The construction of ARIMA models does not require stationarity of
the analyzed time series.

Figures 1ɫ9 show the construction of time series models of nominal average gross labour
earnings by selected sectors in the period 2005ɫ2022, including predictions for the period
2022ɫ2025, using Holt's linear exponential smoothing and integrated mixed ARIMA model,
which were evaluated as the best fit based on interpolation criteria. The sample residual
autocorrelation function, the sample residual partial autocorrelation function, the Durbin-
Watson statistic and extrapolation criteria, such as Theil's mismatch coefficient, were used to
verify the suitability of the models.

Time series of nominal average gross monthly labour income from work were converted
to time series of real average gross monthly labour income from work with a base in 2005,
including predictions for the period 2023ɫ2025, using chain consumer price indices
representing the annual rate of inflation. Predictions of chain indices of consumer prices for
the period 2023ɫ2025 were also constructed using an autoregressive model, see Figure 10.

Figures 1ɫ10 show only the investigated time series models and give an idea about the
accuracy of these models and the predictions constructed based on these models. However,
this is only a tool, not the result of the analysis. For this reason, a more detailed interpretation
of these figures loses its meaning.

Time Sequence Plot for Agriculture_forestry_and_fishing
Holt's linear exp. smoothing with alpha = 0,9999 and beta = 0,0781
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Figure 1. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Agriculture, Forestry and Fishing
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Time Sequence Plot for Industry
Holt's linear exp. smoothing with alpha = 0,9999 and beta = 0,0961
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Figure 2. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Industry

Time Sequence Plot for Construction
Holt's linear exp. smoothing with alpha = 0,9999 and beta = 0,0771
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Figure 3. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Construction
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Figure 4. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Information and Communication
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Time Sequence Plot for Financial_and_insurance
Holt's linear exp. smoothing with alpha = 0,387 and beta = 0,9999
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Figure 5. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Financial and Insurance Acrivities

Time Sequence Plot for Education
Holt's linear exp. smoothing with alpha = 0,9999 and beta = 0,0001
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Figure 6. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Education

Time Sequence Plot for Human_health_and_social_work
ARIMA(1,0,0) with constant
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Figure 7. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Human Health and Social Work Activities
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Time Sequence Plot for Accommodation_and_food_services
ARIMA(1,0,0) with constant
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Figure 8. Holt's linear exponential smoothing of the time series of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the
Sector of Accommodation and Food Services
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Figure 9. Model ARIMA of the time series of nominal average gross monthly income from work in the
period 2005ɫ2022, including predictions for the period 2023ɫ2025 for the Sector of Administrative and
Support Service Activities

Time Sequence Plot for Chain_indices
ARIMA(1,0,0) with constant

C
ha

in
_i

nd
ic

es

actual
forecast
95,0% limits

0 4 8 12 16 20 24
0,99

1,03

1,07

1,11

1,15

1,19

1,23

Figure 10. Model ARIMA of the time series of chain indices of consumer prices in the period 2005ɫ
2022, including predictions for the period 2023ɫ2025 for the Czech Republic
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3. Results

Figure 11 represents the development of the nominal average gross monthly income
from work in the period 2005ɫ2022, including predictions of this development for the period
2023ɫ2025 by sectors, and Figure 12 represents the development of the real average gross
monthly income from work in the period 2005ɫ2022, including predictions of this
developments for the period 2023ɫ2025 by sectors.

Figure 13 shows the development of the growth rate of nominal average gross monthly
income from work in the period 2005ɫ2022, including predictions of this development for the
period 2023ɫ2025 by sectors, and Figure 14 shows the development of the growth rate of real
average gross monthly income from work in the period 2005ɫ2022 including predictions of
this development for the period 2023ɫ2025 by sectors.

Figures 11 and 13 show the steady growth of nominal average gross monthly earnings
over the period of the crisis related to the COVID-19 pandemic and the subsequent energy
crisis in all analyzed sectors, except for the Sector Accommodation and Food Service
Activities, which was affected by the crisis related to the COVID-19 pandemic the most. Here
we record a drop in nominal average gross monthly earnings by 3.21% in 2020, when the
COVID-19 pandemic hit the Czech Republic in full.

Figures 12 and 14 show that the crisis related to the COVID-19 pandemic has negatively
affected the real average gross monthly income for work, again mainly in the Sector of
Accommodation and Food Service Activities, where we record a decrease of 6.24% in 2020.
A slight decrease of this income in 2020 is also evident in the case of the Sector of Industry
(by 1.18%) and the Sector of Financial and Insurance Activities (by only 0.7%). In 2021, the
real average gross monthly income for work is already growing in all analyzed industries.

A much more serious situation in terms of real average gross monthly income for work
occurs in connection with the energy crisis in 2022, when this income decreases in all
analyzed sectors. Within the framework of the order from the worst situation, the highest
decrease in the real average gross monthly income for work is recorded in the Sector of
Human Health and Social Work Activities (even by 16.31%), then in the Sector of Education
(by 11.08%), Sector of Agriculture, Forestry and Fishing (by 6.56%), Sector of Construction
(by 6.41%), Sector of Industry (by 6.34%), Sector of Administrative and Support Service
Activities (by 5.33%), Sector of Information and Communication (by 4.45%), Sector of
Accommodation and Food Service Activities (by 4.16%) and Sector of Financial and Insurance
Activities, which was hit the least out of all analyzed sectors, where the real average gross
monthly income for work decreased by 3.78%, see Figures 12 and 14.

It can be therefore stated that the crisis related to the COVID-19 pandemic had
a significant negative impact on real labour income in the Sector of Accommodation and
Food Service Activities. The negative impact of the energy crisis on the real average gross
monthly income from work was much more pronounced than the impact of the global
economic crisis that began in the fall of 2008.
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4. Discussion

The limitation of labour earnings is similarly captured by a study by Estupinan, Gupta,
Sharma, and Birla (2020) which reveals an initial labour supply shock related to the lockdown
measures taken by the Indian government to limit the spread of COVID-19. The author
collective estimates the monthly loss of wages and incomes of workers at Rs. 864.5 billion in
2017–2018 prices. The heterogeneous effects of the Canadian economic shutdown due to the
COVID-19 pandemic across earnings distributions are addressed in research by Koebel and
Pohler (2020). Analyses of the labour market have revealed that workers at the bottom of the
earnings distribution experienced a much greater reduction in hours worked than workers
at the top of the earnings distribution, which is associated with a substantial reduction in the
earnings of low-income workers. The effects of social distancing associated with COVID-19
have resulted in school closures. Psacharopoulos, Collis, Patrinos, and Vegas (2020) expect
closures to reduce school attendance and lead to future revenue losses. The research results
confirm the loss of marginal future earnings based on a four-month layoff, differentiated by
highest educational attainment. The paper by Weber and Yilmaz (2023) focuses on reduced
working hours in the period of COVID-19 and labour income replacements that led to the
stabilization of employment in Germany. The study presents a collective wage subsidy tool
that increases with the loss of labour income or hours worked. The impact of the energy crisis
exacerbated by the Russian-Ukrainian war on the general macroeconomic performance and
income distribution of the Eurozone is addressed by the pair of authors Lampa and Oro
(2023), who estimate the long-term consequences of sanctions and political strategies on
global markets.

The development of nominal and real earnings during the period of the COVID-19
pandemic was significantly influenced by factors such as government interventions during
the COVID-19 pandemic. The Czech government introduced the ANTIVIRUS program, the
measures of which helped companies with the financial impact of the COVID-19 pandemic
on their business and thus prevented massive layoffs. In the Sector of Accommodation and
Food Service Activities, the impact of the COVID-19 pandemic could be significant, as most
establishments were unable to operate, employees were laid off, which could have also an
impact on the development of income in this sector. This development could be also related
to a significant increase in income in the following period, when employment in this sector
increased and the demand for new employees instead of those previously laid off.

Similarly, in the period of the energy crisis, when we recorded growth in nominal
earnings in most sectors, however, as a result of strong inflation, the real earnings of
employees fell fundamentally. This phenomenon was caused by insufficient government
support measures compared to the COVID-19 pandemic.

5. Conclusions

The paper analyzed the comparison of the negative impacts of the energy crisis of 2022,
COVID-19 pandemic crisis of 2020 and the global economic crisis of 2008 on the level of real
income from work in selected sectors of the Czech economy.
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It was found that the crisis related to the COVID-19 pandemic significantly negatively
affected the level of real labour income only in the Sector of Accommodation and Food
Service Activities, but the level of this real income increased significantly in the following
year. The negative effects of the 2022 energy crisis on real labour income significantly affected
all sectors analyzed, and these effects were significantly harsher than the effects of the 2008
global economic crisis, which were also more diluted over time in addition.

The limitation of this research can be seen in the availability of data that was taken from
the official website of the Czech Statistical Office. There are therefore secondary aggregated
data and not primary individual data. The length of the examined time series caused by the
change in the methodology of the Czech Statistical Office is also a certain inconvenience.

From the point of view of future research, it is possible to analyze all sectors of the Czech
economy in a similar way. It is also possible to focus on work professions.
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Abstract: The purpose of the study is to identify trends and prospects for tourism
development in the European Union (EU). It has been established that tourism in the EU is
recovering rapidly after COVID-19 due to high consumer demand. According to the results
of the analysis, it is noted that tourism is a key sector of economic growth and a driver of job
creation in the EU due to an increase in the number of jobs in tourism, an increase in the
payment of wages, and the level of GDP. Measures to improve the welfare of the population
through tourism are investigated. Promising directions for the development of tourism in the
EU are proposed, including: support for people with disabilities, youth; preservation of
cultural and natural heritage; increase of EU membership; harmonization of quality
standards; and assignment to the European Commission of the responsibility to create an
appropriate space for the activities of all those interested in the field of air transport. The
results of the study made it possible to formulate recommendations on the prospects for
tourism development in the EU, which will strengthen the euro against the US dollar,
increase the competitiveness of Europe's tourist attractiveness in the world and contribute to
GDP growth and the welfare of the EU population.

Keywords: tourism; EU; development; prospects; economy; forecast; inflation

JEL Classification: Z32; O52

1. Introduction

The purpose of the study is to identify trends and prospects for tourism development in
the European Union (EU). The EU economy is focused on the social and environmental well-
being of countries. Tourism is a popular type of economy that influences the economic
development of countries and is a budget-forming industry. The importance of institutional
factors such as low corruption, political freedom and intellectual property play a positive role
in the development of EU countries and have a positive impact on the development of tourism
in Europe compared to non-EU countries. Improving the environment has a positive impact
on tourism revenues. This is due to the promotion of innovative practices in the field of circular
economy in the areas of ecosystems, management and sustainable tourism. Today, a significant
role in the development of tourism in the EU countries is played by the ever-increasing GDP
per capita, which has been growing over the past decades, and the experience gained in
overcoming the COVID-19 pandemic crisis. Furthermore, the development of tourism in the
EU depends on the economy of the EU countries, which in turn depends on public
administration, economic structures, business management, and other micro and
macroeconomic indicators. The existing negative problems of the EU economy, such as the
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shadow economy, loss of wealth due to income inequality, the financial crisis due to the war
in Ukraine, inflation, and the slow development of digital technologies in the tourism
industry, necessitate a more detailed study of the trends and prospects for tourism
development in the EU.

2. Theoretical Part

Researchers Misini and Tosuni (2023) investigated which EU countries were most
affected by COVID-19 and what economic consequences 27 European countries received
from 2000 to 2020. The researchers also studied the impact of Russia's invasion of Ukraine on
EU countries. It was found that the countries most affected by COVID-19 are those that
depend on tourism. And Hungary, the Czech Republic and the Republic of Ireland were
recognized as the most affected by Russia's invasion of Ukraine. In particular, this approach
does not examine the impact of the pandemic on European welfare, nor does it determine the
forecast values of tourism development in the EU in the future.

Grané et al. (2021) in their study identified the socio-demographic impact of the
population in 28 European countries on European well-being after the COVID-19 pandemic.
Scientists have proved the need for public policy to be differentiated and the need for
governments to develop action plans to improve the physical and mental health of vulnerable
populations. This approach points to the fight against poverty and state support for
economically inactive segments of the population (retirement age) due to their financial
difficulties. The scope of research in this aspect requires studying the impact of the COVID-19
pandemic on different age groups and supporting their well-being through tourism.

Researchers Shkolnykova et al. (2024) identified the factors that influence the economy
in Central and Eastern Europe based on a clear distinction between EU and non-EU countries.
This study identifies the importance of the impact of institutional variables on economic
development in Central and Eastern Europe, thus leaving out Southern, Western and
Northern Europe and how tourism affects the development of the European economy.

Erdiaw-Kwasie et al. (2023) studied tourism revenues in Europe. The researchers proved
that tourism revenues are increasing due to the improvement of the quality of the ecosystem
in EU countries and the increase in innovative components. The study was conducted for the
period from 2000-2020 and requires the identification of further practical proposals for the
development of tourism in the post-COVID-19 period.

Sánchez-Bayón et al. (2023) identified changes in the economies of EU countries due to
failures in the management of the tourism sector, whose economic structure is not adapted
to the digital transition. Researchers have identified improvements in the European economy
due to digital technologies. Therefore, this approach emphasizes the restructuring of the
tourism sector due to the impact of digital technologies, but there is a need to take into
account the environmental component and the relationship between the EU governments
and the population in this process.

Van der Slycken and Bleys (2024) identified the gap between wealth in Europe and GDP,
due to the financial crisis and income inequality. The fact that the welfare of the population
in 9 EU countries is declining indicates a focus on social and environmental well-being. Such
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an approach requires exploring how tourism can have a positive impact on both improving
the EU's GDP per capita and increasing the income of the population.

3. Methodology

The theoretical basis of the study is the fundamental works of scientists on the
development of tourism in the EU, its evaluation, identification of problems and factors
influencing its development. The following special methods were used in the study:
structural and logical analysis (for the logical structural construction of the work and the
formation of conclusions); generalization and systematization (to systematize the views of
scientists, to identify approaches to identifying trends in the development of tourism in the
EU); analysis and synthesis (to determine the peculiarities of digitalization in tourism,
forecast values of tourism development in the EU, factors influencing tourism development);
graphic representation (for analyzing the main trends and prospects of tourism development
in the EU, visual representation of statistical materials and analytical data); comparison (to
analyze tourism development before, during and after COVID-2019 and its consequences).

To determine the trends and prospects of tourism development in the EU countries, the
following indicators were analyzed: the number of nights spent in accommodation facilities; the
number of people employed in tourism; wage levels in the EU; GDP growth and its contribution
to the travel and tourism sector; the number of employees by business size class in
accommodation and catering establishments; the current state of inflation in tourism; and
expected forecast growth in tourism based on GTS data; measures to support tourism
development in the EU. The research was supported by the following documentation: UNWTO,
Eurostat Statistics Explained, European Commission, European Parliament, European
Innovation Scoreboard, Statistisches Bundesamt, and World Travel & Tourism Council.

4. Results

Summarizing the above, the study will determine: how tourism has developed in the
EU after COVID-2019 and its current state; how tourism is improving European welfare;
what factors have a positive impact on economic development in Europe due to tourism;
how digitalization affects tourism, taking into account the environmental component and
governing bodies; what measures can be taken to improve the welfare of the EU
population through tourism and, as a result, what are the prospects for tourism
development in the EU today.

Let us examine the short-term dynamics of the number of overnight stays in tourist
accommodation facilities in the European Union (EU) with a comparison of data for the
same period of the previous year, as shown in Figure 1.

These dynamics have been followed by a sharp decline in tourism during the COVID-19
pandemic since 2019 and throughout 2020. The analysis showed a steady growth in tourism
over the study period, starting in 2008 until the start of the pandemic, after which the number
of nights spent decreased in the EU and globally.

64



Figure 1. Annual estimates – Number of nights spent in tourist accommodation establishments, EU,
2008-2023 (Eurostat, 2024c)

Tourism has ceased its operations and gained new experience in overcoming the crisis
due to the COVID-19 pandemic. Thus, the positive dynamics of tourism recovery in the EU
countries have been observed since the beginning of 2021 and during 2022-2023, and the data
for 2023 have already exceeded the figures for 2019.
The next indicator is developments in the tourist accommodation sector in the European
Union. Figure 2 shows that the total number of international nights in the EU in 2022 was 1.2
billion (Eurostat, 2024c).

Figure 2. Nights spent by international guests in tourist accommodation in the world and the EU in 2022
(Eurostat, 2024c)

The results of Figure 2 show that among the countries of the world, Europe has the
largest number of international nights. This indicates the high tourism potential in EU
countries and the high interest of tourists in long-term travel. In 2022, there was a return of
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international tourists traveling to the EU, with expenditure by foreign tourists increasing by
81% compared to 2021 and reaching almost €385 billion. Spending by domestic tourists fully
recovered in 2022, surpassing the pre-pandemic high of €809 billion and reaching €814 billion
(Eurostat, 2024a). Tourism is growing rapidly in Germany, Italy, Spain and France. Paris
remains the most popular tourist destination in the world (Eurostat, 2024˰).

After growing steadily between 2009 and 2019, tourism in the EU has become one of the
sectors most affected by the COVID-19 pandemic from 2019-2020. The number of nights spent
in EU tourist hotels in 2020 was halved compared to 2019. 2021 showed clear signs of
recovery, reaching almost two-thirds of the 2019 level. The upward trend continued in 2022,
when it reached 96%, while short-term indicators for monthly data showed that the number
of nights spent in the first six months of 2023 exceeded the pre-pandemic level of the first six
months of 2019 (Eurostat, 2024c). This figure also confirms the recovery of tourism in the EU
after COVID-19.

The next indicator - the share of the population employed in tourism in 2022 by EU
countries – is shown in Figure 3.

Figure 3. Share of population EU participating in tourism, 2022 (Eurostat, 2024c)

The data on tourism statistics in the European Union identify the leading countries that
are developing tourism the most. Among them, the top five are Norway, the Netherlands,
Luxembourg, Finland, and France. Tourism plays an important role in the EU by increasing
the economic potential of countries, and employment, and has positive social and
environmental impacts. In 2022, the tourism sector also created 2 million more jobs compared
to 2021, reaching 21.8 million jobs - one in ten jobs in the EU. According to the World Tourism
Organization, the tourism sector has recovered 3.1 million of the 3.6 million jobs lost during
the pandemic (WTTC, 2023). The World Travel and Tourism Council (WTTC) predicted that
in 2023, the tourism sector will create more than 687,000 jobs, recovering almost 90% of the
jobs lost due to the COVID-19 pandemic, and reach more than 22.4 million, with one in nine
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EU workers working in the travel and tourism sector (Eurostat, 2024a). The positive dynamics
of growth in the number of people employed in tourism also indicates a recovery in tourism
after COVID-19, the growth of tourism and the improvement of the population's well-being
by reducing unemployment.

The next indicator is the hourly wage in the EU, which in 2022 increased by 4.4% across
all sectors of the economy. In 2022, wages in the EU increased by +4.5% in the service sector,
compared to 2021, and its hourly wage increased by +5.0%. (Eurostat, 2024 ˰). According to
the average annual salary in the EU in 2022, it is possible to monitor not only EU tourism
policy, but also regional and sustainable development policy.

Thus, in terms of the level of wages in tourism, it can be noted that the welfare of the
population in the European Union is growing, increasing the standard of living of the population.

The next indicator is the contribution of the travel and tourism sector to GDP, which
grew by 40.5% in 2022 to more than €1.37 trillion, accounting for 8.7% of the EU economy,
approaching the record high of 9.6% of the economy in 2019.

Data on employment in the accommodation and catering sector in the EU are shown in
Figure 4.

Figure 4. Sectoral analysis of employment by enterprise size class, accommodation and catering
activities, EU, 2020 (% share of sectoral employment) (Eurostat, 2024d)

As you can see, we have presented an overview of statistics for the accommodation and
food services sector in the European Union (EU) for 2020. It should be noted that these
activities make up a significant part of the tourism offer, although they also serve local
customers and business clients. 9.1 million people across the EU work in hotels and
restaurants (Statistisches Bundesamt, 2024).

Examining European inflationary processes, we note that inflation in the European
Union fell to 6.1% in 2023. Analysts point out that the decline in inflation is positive,
especially as the disinflationary process has consolidated and expanded in all major price
categories, including core inflation. However, core inflation is likely to decline only at a very
moderate pace, given the strength of price pressures in the services sector. However, it is clear
that inflation in the European Union has already peaked. Forecasts point to a gradual decline
in inflation in the coming quarters, with expectations that it will average 5.3% across the euro
area this year (ETC, 2024). Inflation in the service sector is returning to its previous level due
to lower prices for some goods, but labor-intensive sectors are still experiencing growth.
Positive currency movements against the euro in Q2 2023 were observed in the following
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countries: Hungary (25.9%), the Czech Republic (15.3%), Bulgaria (10.6%), Poland (13.3%),
Romania (11.0%), and Denmark (4.2%) (ETC, 2024).

As you can see, based on many years of experience, tourism maintains Europe's
reputation as a leading economic growth destination. Although inflationary pressures have
eased, we believe that the EU economy is not yet sustainable. Therefore, we note that there
may be a temporary inflationary imbalance due to such negative factors as energy
dependence and the war in Ukraine.

The forecasts for tourism in the European Union are based on GTS data. These are the
results of the Global Travel Service (GTS) model, which is updated in detail three times a year.
The forecasts are in line with the Oxford Economics macroeconomic forecast in accordance
with the assumed relationship between tourism and the economy as a whole (Table 1).

Table 1. Visitor Growth Forecasts, % change year GTS (ETC, 2023)*

Inbound Outbound

2021 2022 2023 2024 2025 2021 2022 2023 2024 2025

Europe 10.9% 108.7% 28.4% 17.2% 13.5% 9.4% 111.6% 28.9% 17.2% 13.4%

ETC+2 24.0% 96.1% 13.2% 11.9% 10.5% 19.8% 101.3% 15.5% 11.8% 10.1%

EU 27 20.0% 106.0% 12.9% 10.9% 9.4% 17.3% 110.1% 14.1% 10.5% 9.3%

Non-EU 14.2% 112.7% 12.7% 10.8% 9.1% 16.0% 114.1% 14.5% 10.4% 9.0%

World 69.3% 44.1% 15.6% 16.8% 16.2% 36.8% 52.3% 20.9% 18.9% 14.9%

* Tourism Economics based on GTS as of 25.06.2023

The GFS forecasts for visitor arrivals include: an inbound figure based on the sum of
overnight tourist arrivals per country and including intra-regional flows; an outbound figure
based on the sum of visits to all destinations. The geography of Europe was defined as
follows: Northern Europe is Denmark, Finland, Iceland, Ireland, Norway, Sweden and the
United Kingdom; Western Europe is Austria, Belgium, France, Germany, Luxembourg, the
Netherlands and Switzerland; Central and Baltic Europe is Bulgaria, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Moldova, Poland, Romania and Slovakia; ETC+2 is all
ETC members plus Sweden and the United Kingdom.

The growth in forecast values is driven by high demand from visitors who are willing to
pay for expensive holidays. However, there is concern about overcrowding of travelers. As a
result, tourism organizations have launched campaigns to ensure an even distribution by
raising the prices of entrance tickets to tourist attractions, as tourists will not necessarily
spend money on entry. This increase in visitor arrivals does not bring a proportionate
economic benefit. In our view, such a scheme is crucial for tourism to remain socially
sustainable for Europe's most popular destinations.

As we can see, EU policy aims to maintain Europe's reputation as a leading destination, while
maximizing the industry's contribution to economic growth and employment and encouraging
cooperation between EU countries, in particular through the exchange of best practices.

The World Tourism Organization predicts that by 2033, the sector's contribution to GDP
will grow to almost €1.9 trillion, representing more than 10% of the EU economy, and
employing more than 26.3 million people across the region, with one in eight EU residents
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Table 2. Measures to support tourism in EU countries (European Parliament, 2024)

Title. Measures to support tourism in the EU
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Facilitating border crossing and protecting both the health and safety and material interests of tourists. They include Council Recommendation 86/666/EEC on

fire safety in hotels, Directive 2008/122/EC on timeshare properties and Directive (EU) 2015/2302 on package travel. Rules on passenger rights in all areas of

transport have been adopted.

At the request of the Parliament, the Commission has taken initiatives in the form of five preparatory programs on targeted topical issues of European tourism.

The «Eden» Initiative aims to promote Europe's 'great destinations', in other words, little-known and emerging destinations that are sustainable.

The concept of "sustainable tourism" includes a "European Green Belt" (6,800 km of routes from the Barents Sea to the Black Sea), which aims to promote the

transformation of the former Iron Curtain into a cross-border network of hiking and cycling trails. The EU also co-finances cross-border sustainable tourism

projects to diversify tourism opportunities in Europe.

The «DiscoverEU» program, among several other tourism promotion programs, allows 18-year-old Europeans to travel around the EU and learn more about the

diversity of Europe.
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The Commission supports the creation of networks between the main European tourism regions. The EU offers a range of funding sources to help tourism

contribute to regional development and employment.

In April 2022, the Commission adopted a proposal to establish a pan-European system for the protection of geographical indications for non-agricultural

products. These products are often important for local identity and tourist attraction. One of the objectives of the revised regulation is to stimulate regional

economies and tourism in these areas.

Harmonized tourism statistics have been collected in the EU since 1996. In October 2022, the Commission launched the EU Tourism Dashboard, a tool to help

regional and national decision-makers guide policies and strategies in the tourism sector by increasing the availability of tourism statistics and assisting

destinations and public institutions in monitoring their progress in the transition to green and digital.

In November 2022, the Commission adopted a revised Regulation (EU) 2018/1724 on the collection and exchange of data relating to short-term rental services,

with a particular focus on small and medium-sized enterprises. This initiative aims to promote responsible, transparent and fair growth of short-term rentals as

part of a well-balanced tourism ecosystem.

3. Other

events

The Commission holds a demonstration conference on tourism and plans to repeat them systematically.

In 2023, the Commission adopted a regulation on the digitalization of travel documents. This has made travel easier as digital travel documents are easier to

issue, which would benefit the tourism industry.
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working in the sector (WTTC, 2023). In our opinion, such promising forecasts will have a 
positive impact on economic development and tourism in the European Union.

A study of tourism support measures in EU countries is presented in Table 2 (see below). 
Since December 2009, the EU has been empowered to implement measures aimed at

supporting, coordinating or complementing the actions of Member States in the field of 
tourism policy. Although the 2021-2027 Multiannual Financial Framework does not include 
a separate budget line for tourism policy, a budget for tourism activities was provided for in 
the Single Market Program during 2022-2023.

Measures to support tourism in EU countries include: measures that benefit tourists; 
responsible tourism measures that benefit the tourism industry and regions; and other 
targeted measures.

These measures are aimed at improving the well-being of the population through 
tourism, facilitating tourist travel and ensuring their safety and comfort in accordance with 
international quality requirements, and supporting vulnerable populations through financial 
and spa vouchers for rehabilitation; through digital technologies in tourism to reduce energy 
consumption, manage and reduce fuel costs, use mobile applications and camera systems; 
improve the environmental safety of society; create platforms with information on popular 
places to visit; create independent tourist routes and independent public transport for 
tourists; and promote trust between the public and authorities (But, 2023).

Based on the trends examined, we propose the following challenges for European 
tourism in the EU in the future:

¶ transport development and improvement in line with tourist flows and routes,
¶ environmental protection,
¶ creating adequate quality of tourism services; creating and effectively using the latest

information and communication technologies as a key factor for maintaining 
competitiveness; improving working conditions and creating new jobs.

In our view, it is important that, following EU enlargement, the strategies used to 
implement EU tourism policy are similarly applied in the European Economic Area and in 
the candidate countries. These countries should be involved in the implementation of these 
policies and related measures and should support the development and dissemination of the 
evaluation methods and tools (quality indicators and benchmarks) necessary to properly 
monitor the quality of tourist destinations and services.

To this end, we propose a number of factors that will influence the future development 
of tourism policy in the EU:

¶ Development of the latest technologies that will facilitate the development of e-tourism
services, which in turn will facilitate access to these services for a wider range of people 
through convenient online shopping and booking.

¶ Changes in the demographic structure of the population will lead to the development of
new tourism products. Airfares are expected to fall, which will increase the number of 
such flights and make them more accessible to different population groups.
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¶ The need for special routes and conditions for tourist routes for people with disabilities,
who are also potential tourists and require certain favorable conditions, and for people
over 60 years of age.

¶ Young tourists. Studies show that more than 20% of travelers to Europe are young people
aged between 15 and 26, due to study trips.

¶ EU enlargement. The integration of the new Member States contributes to the
development of tourism in the EU.

On the basis of the above analysis and taking into account the above challenges and
factors, we propose the following promising areas for tourism development in the EU that
will yield positive results:

¶ Persons with disabilities require special conditions and facilities.
¶ Young people need specific types of tourism services: safe travel, cultural experiences,

youth exchanges, multicultural events, social and environmental activities, and training.
in addition, young people need special accommodation, and have special transport and
fare requirements.

¶ The challenge for tourism development in the new EU member states is to define the
tourism sector on a professional basis and agree on quality standards;

¶ Preserving cultural and natural heritage as a key asset for tourism development in these
countries.

¶ All airlines will have to provide consumer protection for their services in order to refund
deposits (including taxes and surcharges) and repatriate consumers who have been
harmed by the airline.

¶ The European Commission should be responsible for creating an appropriate space for
all air transport stakeholders (airlines, airports and travel agents) to operate.

5. Discussion

Tourism is thus a major activity in the European Union, accounting for 10% of GDP and
having a significant impact on the socio-economic development of the economy, reducing
unemployment.

At the same time, tourism has the potential to contribute to environmental protection
and poverty reduction. Tourism can also raise public awareness of the importance of
environmental protection and involve as many people as possible in cooperation on
environmental issues.

The study shows that after the end of COVID-19, tourism in the EU is set to recover from
the beginning of 2021 and from 2022 to 2023. There has been some increase in the well-being
of the European population due to tourism in the following indicators: growth in the number
of jobs created, wage growth, GDP growth, and projected growth in tourism until 2025.
Factors contributing positively to the economic development of Europe include the high
tourism potential of EU countries, which increases the interest of tourists in long-term travel.
Also, the recovery of tourism jobs lost during the pandemic and the reduction of inflation in
the service sector. In order to identify ways to improve the well-being of the population in
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the EU through tourism, the paper examines the existing tourism promotion measures of the
European Union. Measures to support tourism in the EU include: measures that benefit
tourists; measures for responsible tourism; measures that benefit the tourism industry and
regions; and the introduction of digitalization to facilitate travel.

In our opinion, the proposed tasks, development factors, and promising directions of
tourism development in the EU countries form the EU tourism policy. This approach is
designed to promote employment and ensure the competitiveness of the European tourism
market. We will define that tourism, relying on small and medium-sized enterprises, which
are most suitable for adaptation and retraining in a market economy, will create a large
number of jobs and increase the welfare of the EU population.

Further research will focus on determining the impact of innovative technologies on the
development of tourism in Europe.

6. Conclusions

Thus, the trends and prospects for the development of tourism in the European Union
are studied. It is established that tourism in the EU is recovering rapidly after COVID-19 due
to high consumer demand. Tourism should be considered a key sector of economic growth
and a driver of job creation in the EU due to the increase in the number of jobs in tourism, the
increase in wages, and the level of GDP per capita.

Among the leaders of the EU countries are Germany, Italy, Spain, and France. Paris
continues to be the most popular tourist destination in the world.

Among the measures to improve the welfare of the population through tourism are the
following: financial support for vouchers to health resorts for vulnerable groups of the
population; introduce digitalization in tourism to reduce energy consumption, manage and
reduce fuel costs, use mobile applications and video surveillance systems; improve
environmental safety for society; create platforms with information about popular places to
visit; create separate public transport and tourist routes, and promote trust between the
public and authorities.

The author proposes tasks, factors and promising directions for the development of tourism
in the EU. Among the promising areas are: support for people with disabilities, youth;
preservation of cultural and natural heritage; increase of EU membership; harmonization of
quality standards; to entrust the European Commission with the responsibility of creating an
appropriate space for the activities of all stakeholders in the air transport sector.

Thus, the study made it possible to formulate recommendations on the prospects for
tourism development in the EU, which will strengthen the euro against the US dollar,
increase the competitiveness of Europe's tourist attractiveness in the world and contribute to
GDP growth and the welfare of the EU population.

Conflict of interest: none.
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Abstract: This article explores the dynamics of public economy in Slovak local territorial self-
government from 2010 to 2022, addressing regional variations and high-performing units
based on population size. This study aims to contribute to a broader discussion on regional
economic disparities and the impact of population size on the public economy of these
entities. Analyzing ten indicators across 100 units, including towns and municipalities,
revealed significant regional disparities. The Bratislava and Košice self-governing regions
exhibited superior economic outcomes. Units with populations exceeding 20,000 consistently
performed better, with the 25,000 to 53,000 range achieving the highest average economic
performance. While positive outliers existed in smaller towns, larger urban centers proved
more effective in public economy management. The findings call for nuanced analyses to
enrich discussions on the role and status of cities in Slovakia.

Keywords: local territorial self-government; public economy; population; regional
disparities; Slovakia

JEL Classification: H11; H72; R11

1. Introduction

Local territorial self-government systems form the foundation for community
development, and a detailed examination of their economic aspects is crucial for informed
decision-making. With local governments grappling with diverse challenges from fiscal
responsibilities to service provision, a nuanced understanding of the economic landscape is
key. The significance of this research stems from the need to comprehend the regional and
population-driven dynamics influencing the economic well-being of these administrative
units. This study seeks to contribute to a broader discussion on regional economic disparities
and the impact of population size on the public economy of these entities.

A careful review of the existing research landscape reveals a growing interest in the
economic dynamics of the local territorial self-government system. Key publications in this field
emphasize the multi-level nature of economic indicators, the influence of regional affiliations,
and the importance of population size in shaping the financial health of these entities. Notable
works (Vartašova & Hervená, 2017; Buðek & Sopkuliak, 2016; Papcunová & Hudáková, 2021;
Šamalík & Horváth, 2022; Butoracová Šindleryová et al., 2023) have paved the way for a deeper
understanding of the challenges and opportunities faced by local self-governments.
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While this study does not address specific outcomes, we anticipate that regional
affiliations and population size will significantly impact the economic performance of the
local territorial self-government system. The complex interaction of these factors is
expected to reveal nuanced patterns contributing to our understanding of the broader
economic landscape. We aim to support an interdisciplinary approach and encourage a
wider discussion on the economic aspects of local self-governance, which is essential two
decades after fiscal decentralization in Slovakia.

2. Methodology

The main goal of our research is to analyze the public economy in the conditions of local
territorial self-government in Slovakia from 2010. In fulfilling the main goal, the research
intent was decomposed, and two research questions were formulated:

¶ Research Question 1: Are there regional disparities in the economies of selected units of
local territorial self-government across Slovakia?

¶ Research Question 2: Which population-large units of local territorial self-government
achieve the most comprehensive average level of public economy?

The research design is structured around the examination of ten economic and financial
indicators: Total debt, Debt service, Current account balance, Liabilities overdue in relation
to current income, Liabilities unpaid 60 days or more overdue in relation to current income,
Basic balance, Investment intensity, Net assets, Immediate liquidity, and Quick liquidity.
These indicators, as relative cross-sectional metrics of financial health, were initially assessed
during the period 2010-2022. Subsequently, a mathematical operation was employed to
determine the average values (secondary data) over the observed period, serving as
comparative and summative data for selected size groups and sets of units of local territorial
self-governance categorized based on their regional affiliations.

The research scope encompasses 100 units of local territorial self-governance in Slovakia.
The specific sample comprises 79 towns, 18 urban parts, two city districts, and the most
populous municipality in Slovakia, Smižany. This selection represents a cross-sectional
research sample targeting pivotal centers of settlement in Slovakia.

Primary data were procured through the Datacenter (Ministry of Finance of the Slovak
Republic) and validated through pilot control using selected Final Accounts and Budgets of
specific municipalities. Secondary control and adjustment procedures involve monitoring
indicators from the INEKO organization and its database. The supplementation of missing
primary data was executed through the study of economic and budgetary documents of the
relevant self-governance entities. The total primary dataset comprised 6,000 entries, complemented
by an additional 500 entries in the secondary data database. Such an extensive dataset is deemed
adequate for verifying research questions and achieving the overarching research objective.

The first research question engages with the geographical distribution of the studied
units across Slovakia. Consequently, regional affiliation serves as a foundational element
for the research, with the distribution structured based on the regional division of Slovakia
into eight regional self-governances.
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Table 1. Regional affiliation of analyzed units of local self-governance (Data processed internally
based on SO SR, 2024)

Regional self-government Units of local territorial self-government

Bratislava self-governing region (BA)
Bratislava (city districts: Devínska Nová Ves, Dúbravka, Karlova
Ves, Nové Mesto, Petržalka, Podunajské Biskupice, Raða, Ružinov,
Staré Mesto, VrakuĚa), Malacky, Modra, Pezinok, Senec, Stupava

Trnava self-governing region (TT)
Dunajská Streda, Galanta, Hlohovec, Holíð, Piešĳany, Senica,
Sereó, Skalica, Šamorín, Trnava, VeĔký Meder

Nitra self-governing region (NR)
Kolárovo, Komárno, Levice, Nitra, Nové Zámky, ŠaĔa, Štúrovo,
Šurany, TopoĔðany, Vráble, Zlaté Moravce

Trenðín self-governing region (TN)
Bánovce nad Bebravou, Dubnica nad Váhom, Handlová, Myjava,
Nová Dubnica, Nové Mesto nad Váhom, Partizánske, Považská
Bystrica, Prievidza, Púchov, Stará Turá, Trenðín

Žilina self-governing region (ZA)
Bytða, Hadca, Dolný Kubín, Kysucké Nové Mesto, Liptovský
Mikuláš, Martin, Ružomberok, Tvrdošín, Žilina

Banská Bystrica self-governing region
(BB)

Banská Bystrica, Banská Štiavnica, Brezno, Detva, FiĔakovo,
Luðenec, Revúca, Rimavská Sobota, VeĔký Krtíš, Zvolen, Žiar nad
Hronom

Prešov self-governing region (PO)
Bardejov, Humenné, Kežmarok, Levoða, Poprad, Prešov, Sabinov,
Snina, Stará lubovĚa, Stropkov, Svidník, VeĔké Kapušany, Vranov
nad TopĔou

Košice self-governing region (KE)

Košice (city districts: Dargovských hrdinov, Juh, Nad jazerom,
Sever, Sídlisko KVP, Sídlisko «ahanovce, Staré Mesto, Západ)
Krompachy, Michalovce, Moldava nad Bodvou, RožĚava, Seðovce,
Smižany, Spišská Nová Ves, Trebišov, VeĔké Kapušany

Table 2. Size categories of analyzed units of local self-government (Data processed internally based
on SO SR, 2024)

Number of inhabitants Units of local territorial self-government

Up to 10,000 inhabitants
Banská Štiavnica, FiĔakovo, Krompachy, Modra, Seðovce, Smižany, Stará Turá,
Štúrovo, Šurany, Tvrdošín, VeĔké Kapušany, VeĔký Meder, Vráble

10,000 to 15,000 inhabitants
Bytða, Detva, Holíð, Kolárovo, Kysucké Nové Mesto, Levoða, Moldava nad
Bodvou, Myjava, Nová Dubnica, Revúca, Sabinov, Stropkov, Stupava, Svidník,
Šamorín, VeĔký Krtíš, Zlaté Moravce

15,000 to 20,000 inhabitants
Bánovce nad Bebravou, Dolný Kubín, Galanta, Handlová, Kežmarok, Malacky,
Nové Mesto nad Váhom, Púchov, RožĚava, Senica, Sereó, Skalica, Snina, Stará
lubovĚa, Žiar nad Hronom

20,000 to 25,000 inhabitants
Brezno, Hadca, Dubnica nad Váhom, Dunajská Streda, Hlohovec, Partizánske,
Pezinok, Rimavská Sobota, Senec, ŠaĔa, Vranov nad TopĔou, Trebišov

25,000 to 53,000 inhabitants
Luðenec, Piešĳany, Ružomberok, TopoĔðany, Bardejov, Humenné, Levice,
Liptovský Mikuláš, Komárno, Michalovce, Nové Zámky, Považská Bystrica,
Spišská Nová Ves, Martin, Poprad, Prievidza, Zvolen

Regional cities Banská Bystrica, Bratislava, Košice, Nitra, Prešov, Trenðín, Trnava, Žilina

The second research dimension is constructed based on the population size of the units
under examination. Precise data on the number of inhabitants for individual towns,
municipalities, and city districts are derived from the database of the Statistical Office of the
Slovak Republic (SO SR), reflecting the most current values for the year 2021.

To compare and evaluate such a volume of data and autonomous variables, we created
a simple overview table. Based on the average value during the years 2010-2022, the table
determined the ranking of individual groups of units of local territorial self-government in
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Slovakia. The better the average values a specific regional and size group/category exhibits,
the better placement it achieves. The best ranking of variables will be at position 1. The
second-best will be at position 2, and so on until the worst results, which will be values 8
(geographic aspect) and 6 (size category). In the event of a scenario where two specific
groups/categories attain identical mean values, their ranking will be averaged (e.g., if they
share the third and fourth lowest debt levels, their resultant ranking will be 3.5). For
evaluating positive or negative outcomes, we use the classic premise (Table 3).

Table 3. Rating of variables and ranking determination

Variable Positive aspect Negative aspect
Total debt Low High
Debt service Low High
Current account balance High Low
Liabilities overdue in relation to current income Low High
Liabilities unpaid 60 days or more overdue in relation to current income Low High
Basic balance High Low
Investment intensity High Low
Net assets High Low
Immediate liquidity High Low
Quick liquidity High Low

This ranking, albeit relative, provides a streamlined capture of the results,
acknowledging the diversity of the research sample and the multifaceted economic and
financial indicators under consideration. In essence, the methodological approach applied
herein aims to present a heretofore absent cross-sectional perspective on the public economy
of local territorial self-governance in Slovakia, emphasizing potential regional disparities and
the juxtaposition of results based on the population size of the most significant components
of local territorial self-governance.

Given the constraints of the research and the limitations of this article, detailed findings
cannot be exhaustively expounded. Thus, there exists substantial opportunity for
identifying the most influential determinants shaping our findings. The limits of the
research encompass specifically curated indicators, the designated research subject, the
chosen sample, and the temporal framework. The authors acknowledge that alterations in
the configuration of variables, indicators, and research temporalities could potentially yield
divergent outcomes from those expounded by the authors. Consequently, it is imperative
to comprehend and construe the research within the specified intents and declared
methodological approaches.

3. Results

The outcomes of our investigation encompass the verification of two research questions
focused on the analysis of the public economy within the context of local self-government
in Slovakia spanning the years 2010 to 2022. Consequently, we will divide this section into
two subsections.
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3.1. Economic Outcomes of Local Self-Government in Terms of Regional Affiliation

Our research sample of 100 examined local self-governments was redistributed across
eight regional self-governments. The average results of individual regional groups of self-
governments in all 10 observed variables are comprehensively depicted in Figure 1.

Significant variations in total debt are evident among regions, with Trenðín self-
governing region having the highest total debt (24.16%) and Bratislava self-governing region
the lowest (11.56%). These differences may reflect diverse approaches to financing and
indebtedness in respective areas. The basic balance value in the Nitra self-governing region
is notably negative (-3.39%), indicating potential financial instability. Conversely, Košice self-
governing region exhibits a positive value (2.95%), signaling a robust financial position.

Trenðín self-governing region and Košice self-governing region demonstrate the highest
investment intensity (9.69% and 9.14%, respectively), indicating their strong commitment to
development and infrastructure projects. The remaining regions fall within the moderate
range (average 7.87%). The Bratislava self-governing region excels in immediate liquidity
(311.20%), signifying a high ability to cover short-term obligations. The average liquidity
across regions is 220.63%.

Values of net assets vary significantly among regions, with Trenðín self-governing region
recording the highest values (426.81%) and Banská Bystrica self-governing region at the
lower end of the scale with a value of 357.67%. These disparities reflect differing levels of
assets and capital in distinct areas.

The values of immediate and quick liquidity exhibit variability among regions, with
Trenðín self-governing region and Bratislava self-governing region excelling in these areas.
Average values for regions are 220.63% (immediate) and 269.36% (quick).

3.2. Economic Outcomes of Local Self-Government in Terms of Population Size

Our research sample of 100 examined local self-governments was redistributed into six
size categories based on population size. The average results of individual size categories in
all 10 observed variables are thoroughly captured in Figure 2.

Significant differentials in aggregate indebtedness manifest across municipalities of
varying magnitudes. Diminutive municipalities feature diminished total debt metrics, whereas
regional urban centers showcase markedly elevated percentage values, intimating a plausible
correlation between municipal scale and outlays associated with infrastructural endeavors.

Derived from empirical data, it is discernible that regional urban centers sustain a
conspicuously escalated echelon of interest and debt service vis-à-vis their diminutive
counterparts. This discernment may be construed as a corollary of a more intricate financial
fabric and an augmented interest encumbrance within metropolitan vicinities.

The ascertained trajectory of mounting delinquencies and unpaid obligations within
municipalities harboring larger populations implies that sizable urban agglomerations might
grapple with more pronounced exigencies in the sphere of extant commitments, necessitating
a granular investigation into the etiologies of these disparagements.

Derived from empirical data, it is discernible that regional urban centers sustain a
conspicuously escalated echelon of interest and debt service vis-à-vis their diminutive
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Figure 1. Average results (2010-2022) of analyzed units of local self-government (Data processed
internally based on (INEKO, 2024))

counterparts. This discernment may be construed as a corollary of a more intricate financial
fabric and an augmented interest encumbrance within metropolitan vicinities.

The ascertained trajectory of mounting delinquencies and unpaid obligations within
municipalities harboring larger populations implies that sizable urban agglomerations might

80



Figure 2. Average results (2010-2022) of analyzed units of local self-government (Data processed
internally based on (INEKO, 2024))

grapple with more pronounced exigencies in the sphere of extant commitments, necessitating
a granular investigation into the etiologies of these disparagements.

Balances within the fundamental accounts lean predominantly toward the negative
spectrum in diminutive municipalities, signifying a predilection for outlays exceeding
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inflows. In contrast, regional urban centers evince modestly affirmative or equilibrium
values, intimating a conceivable amelioration in financial equilibrium.

The substantial augmentation in the intensity of investment within regional urban
centers underscores their dedication to developmental initiatives and infrastructural
ventures. Conversely, diminutive municipalities exhibit a more subdued intensity,
potentially reflective of divergent prioritizations or constrained financial reservoirs.

Regional urban centers distinguish themselves favorably in terms of net assets and
liquidity, alluding to their adeptness in fiscal resource administration and ostensibly
signaling a robust financial posture.

4. Discussion

Through a comprehensive primary analysis involving data synthesis, classification, and
summarization, we have generated graphical representations in Figures 1 and 2 aimed at
validating our research inquiries. To address these inquiries conclusively, we undertook the
task of establishing a partial ranking system for distinct groups within the framework of local
territorial self-government units. The response to the initial research question, which
intricately integrates the geographical dimension with the local public economy, will be
extrapolated from the insights garnered through this process.

Table 4. Ranking of local territorial self-government units based on regional affiliation

BA TT NR TN ZA BB PO KE
Total debt 1 5 3 8 6 7 4 2
Debt service 1 3 7 8 2 5 6 4
Current account balance 6 5 8 1 2 4 7 3
Liabilities overdue in relation to current income 1 2 5 6 4 3 7 8
Liabilities unpaid 60 days or more overdue in relation to
current income

1 2 4 5 6 3 7 8

Basic balance 6 3 8 5 4 2 7 1
Investment intensity 5 8 3,5 1 3,5 7 6 2
Net assets 5 4 8 1 7 2 6 3
Immediate liquidity 1 5 7 3 4 8 6 2
Quick liquidity 1 5 6 3 4 8 7 2
TOTAL 1 4 7 3 5 6 8 2

The primary analysis encompassing data synthesis, classification, and summarization
culminated in the construction of graphical depictions presented in Figures 1 and 2, aimed at
substantiating the veracity of our research inquiries. To substantiate and articulate conclusive
responses, we undertook the task of ascertaining the partial ranking of distinct cohorts within
the domain of local territorial self-governing entities. The elucidation of the initial research
question, encapsulating the geographic facet conjoined with the local public economy, will
be predicated upon the discernments derived from our investigations.

The preliminary scrutiny of the ultimate hierarchy discloses conspicuous disparateness
among geographically dispersed units of local territorial self-governance. The units
emanating from the Bratislava self-governing regionemerge as unequivocal pacesetters,
exhibiting preeminent outcomes across a spectrum of six dimensions (Total debt, Debt
service, Liabilities overdue in relation to current income, Liabilities unpaid 60 days or more

82



overdue in relation to current income, Immediate liquidity, Quick liquidity).
A comprehensive generalization of these outcomes prompts the assertion that urban
conglomerations, urban enclaves, and the municipal administration of the metropolis have
demonstrated superlative economic and financial performance within an extended temporal
purview, as scrutinized through a comprehensive set of ten variables.

Closely tailing this echelon are the autonomous entities of local governance situated in
eastern Slovakia, more specifically, within the Košice self-governing region. It is noteworthy
that urban conglomerates, urban precincts, the municipal administration of Košice, and the
municipality of Smižany have recorded the most suboptimal outcomes (Liabilities overdue
in relation to current income, Liabilities unpaid 60 days or more overdue in relation to current
income) despite securing a secondary standing.

The scrutinized units of local territorial self-governance within three disparate regions
have exhibited a remarkably consonant pattern, distinctly manifesting in the ultimate
hierarchical order. The third, fourth, and fifth positions in the hierarchy of superior economic
indicators are occupied by the self-governing entities from Trenðín self-governing region,
Trnava self-governing region, and Žilina self-governing region. While the specific metrics
may oscillate, the inter-cohort differentials in the conclusive standings remain
inconsequentially marginal.

Evidently, the nadir of economic performance within local vicinities is inhabited by
urban settlements in the southwest (Nitra self-governing region) and northeast (Prešov self-
governing region) of Slovakia, persistently relegating them to the terminus of the hierarchy.
Of particular intrigue is the revelation concerning the public economic outcomes of urban
centers in the Prešov self-governing region, wherein their optimal standing was confined to
the fourth position (Total debt). Conversely, these entities routinely reported values that
invariably consigned them to terminal placements.

In the authentication of the primary research question, regional differentials in the
governance of selected entities within the purview of local territorial self-governance in
Slovakia have been irrefutably corroborated. The scrutiny and correlation of foundational
data elucidated that entities situated within the Bratislava and Košice self-governing regions
manifested significantly superior outcomes across ten selected indicators of economic
disposition. The urban precincts within these regions emerged as paragons, registering some
of the most commendable values among the entire gamut of scrutinized economic indicators.
By contrast, urban centers within the Nitra and Prešov self-governing regions consistently
found themselves positioned at the nadir, manifestly indicating a profound incongruity in
the outcomes of their economic endeavors and financial situations.

The second research task was designed to identify optimal economic units of territorial
self-government based on ten observed indicators in relation to the size of the population.
The resulting final ranking of size groups clearly identifies which cities with a high
population achieved the best results during the years 2021-2022.
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Table 5. Ranking of analyzed units of local self-government by population size (number of inhabitants):

Up to
10,000

10,000-
15,000

15,000-
20,000

20,000-
25,000

25,000-
53,000

Regional
cities

Total debt 1 3 4 5 2 6
Debt service 4 5 2 3 1 6
Current account balance 5 5 4 3 1 2
Liabilities overdue in relation to current
income

3 5 4 1 6 2

Liabilities unpaid 60 days or more
overdue in relation to current income 4 5 3 2 6 1

Basic balance 5 6 3,5 3,5 1 2
Investment intensity 2 6 3 4 1 5
Net assets 2 5 3 6 4 1
Immediate liquidity 4 6 5 1 3 2
Quick liquidity 4 5 6 1 3 2
TOTAL 4 6 5 3 1 2

The results of the ranking bring significant findings. In general, based on the conducted
analysis, it can be stated that significantly worse results in the observed ten indicators were
achieved by smaller territorial units. The specific threshold or boundary is the number of
inhabitants up to 20,000, and the analyzed territorial units in this group show more negative
data than larger units. Selected cities belonging to the category of more than 20,000
inhabitants and regional cities achieved, on average, distinctly better levels of economic
indicators of financial health. The difference in the ranking of the first three size categories is
minimal. For the size category of cities that exhibit the best average results in the ten observed
indicators, based on our research, we can designate the category of 25,000 to 53,000
inhabitants, closely followed by regional cities and the size category of 20,000 to 25,000
inhabitants. At the end of the ranking and the metaphorical ladder, cities belonging to the
category of 10,000 to 15,000 inhabitants settled.

To verify and qualify the answer to the second research question, it can be stated that
comprehensively, the highest average level of public economy is achieved in Slovakia by
territorial units with a population higher than 20,000 inhabitants. Our research indicates that
the most optimal and best values of the observed indicators were recorded in cities with a
population from 25,000 to 53,000 inhabitants. This result suggests that larger Slovak urban
agglomerations and entities are more effective in managing their public economy.

Regional affiliation likely plays a significant role. Cities in the Bratislava and Košice self-
governing region appear to achieve better results in many monitored indicators. The reasons
may vary – from better economic infrastructure and increased investment influx to more
effective financial management.

Another factor is population size. In general, cities with a higher number of inhabitants
tend to achieve better results. Cities with a population exceeding 20,000 exhibit better
indicators of economic stability compared to smaller towns. Of course, even in other smaller
towns, above-average and positive values of the investigated ten variables can be found.
However, when generalizing the results for entire size groups, it is more of an exception.

Given the apparent regional disparities in the economic performance of individual
territorial self-governments, it is imperative for policymakers to consider the implementation

84



of targeted policies and interventions to address specific issues in areas with lower economic
indicators. A holistic understanding of the unique economic dynamics of each region is
crucial for effectively designing policies.

Regions with lower economic indicators could benefit from initiatives that promote
economic development, such as improving economic infrastructure, attracting investments,
and creating a business-friendly environment. Identifying and addressing factors
contributing to inequalities can contribute to the formulation of targeted strategies.

Cities and local self-governments, especially those with lower economic indicators, could
benefit from training programs focused on efficient financial management. Enhancing
financial literacy and adopting best practices in financial management can contribute to
improving economic stability.

Considering the correlation between population size and economic performance,
resource allocation strategies could be adjusted to prioritize regions with larger populations.
This may involve directing investments, infrastructure projects, and economic development
programs toward areas with higher population density.

Smaller cities (up to 20,000 inhabitants) could benefit from targeted support programs
tailored to their specific challenges. This could include initiatives to strengthen capacities,
grants, or joint projects aimed at improving their economic stability.

5. Conclusions

The main goal of our study was to scrutinize public economy within the framework of
local territorial self-government in Slovakia since 2010. The research focused on monitoring
ten indicators of public economy within the context of local territorial self-government
during the specified time period. Individual partial data were categorized based on
geographical affiliation and size category. The study's findings highlight significant
geographical disparities, with the most favorable average results observed in territorial self-
governments within the Bratislava and Košice self-governing regions. These conclusions are
further corroborated by the size of specific units of local territorial self-government,
demonstrating that optimal results are achieved by larger cities and regional cities with a
population exceeding 20,000 inhabitants. The conclusions of our research, grounded in
extensive primary data, are constrained by the time series, the selection of the research
sample, and the variables themselves. We do not preclude the possibility that our conclusions
could be nuanced if alternative indicators were incorporated or if the research sample were
exchanged in the study's implementation. Undoubtedly, this issue presents significant
potential for further in-depth analyses that can serve as a compelling argument in discussions
regarding the role and position of cities in Slovakia.

During the presentation of research results, we are compelled to take into account the
limitations of the scope of our work. Our endeavor aimed at providing the most detailed
and relevant perspective on our findings within the available scope. It is important to
bear in mind that research results can be extensive and complex, and thus, we sought to
present a concise yet informative overview in accordance with the defined parameters of
the scope.
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Abstract: The circular economy and sustainability are concepts that are mutually
interconnected and have been the subject of debate and research. The circular economy
primarily focuses on the sustainable use of resources. Reuse centers and reuse points are
concrete examples of implementing the reuse principle, which contributes to a more efficient
use of resources and a reduction of the negative impact on the environment. Establishing and
running a reuse center or reuse point has several positive impacts (economic, environmental,
and social), but there are also legal aspects that need to be considered when deciding on the
form and system of their operation. The aim of this paper is to identify the legal norms (laws
and decrees) as well as other legal regulations that are applicable to the topic of establishing
re-use centerst/re-use points. This includes a comparative analysis of the current forms of
establishing these operations to summarize the advantages, disadvantages, and risks
accosiated with each form. Another objective is to synthesize these legal regulations into basic
clusters according to their relevance to different aspects of the operation of re-use
centers/reuse – points.

Keywords: reuse centers; reuse points; circular economy; sustainability; legal regulations;
municipalities

JEL Classification: Q56, K22, H44

1. Introduction

Reuse centers and reuse points are facilities or places that focus on promoting the reuse
and recycling of items. These centers help reduce waste and promote sustainability by
extending the lifetime of things and minimizing the consumption of new raw materials.
Sustainability encompasses economic, social, and environmental dimensions, seeking to
balance the needs of people and the preservation of resources. As stated by Nilashi et al.
(2019), nowadays sustainability is recognized as one of the most important paradigms of
development and is included in the international and national strategies of almost all
organizations. The schemes used by organizations to manage sustainability efforts are
evaluated by Demastus and Landrum (2023) in their research. According to Hicks and
Nergard (2023), the sustainability of a particular place is also influenced by the physical and
social infrastructure of the environment. Sustainability is linked to the circular economy as
they share common goals of efficient use of resources, minimizing waste, and avoiding or
reducing negative environmental impacts. The circular economy is considered an alternative
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to the existing economic activity models and has become one of the newest ways to address
environmental sustainability (Pichlak, 2018; Bareiro-Gen & Lozano, 2023). The principles of
adoption or barriers to the implementation and development of the circular economy are
therefore the subject of research, which is addressed, for example, by Garfström and Aasma
(2021), Patwa et al. (2021), or Sorensen et al. (2020).

Reuse centers, or reuse points, play an important role in the circular economy. The
concept of reuse is defined by the EU Directive 2018/851/EU (2018) as an activity in which
products or components that do not constitute waste are reused for the same purpose for
which they were created. As Milios (2018) states, reuse brings environmental, social, and
economic benefits. The potential and environmental benefits of reusing end-of-life products
are reported, for example, by Milios and Dalhammar (2020) or Maier et al. (2020). Social and
societal benefits are mentioned by Gorissen et al. (2014). Economic aspects of reuse centers
and reuse points are examined by, e.g., Zacho et al. (2018) or Zajko and Hojnik (2014).

In the Czech Republic, establishing a reuse center or reuse point should be done with
respect to local legislation, the market, and the needs of the community. A reuse center is
usually a larger facility through which other services can be offered, including recycling and
waste education activities. A reuse point is a designated place where items that can still be used
are deposited. Sustainability in the context of reuse centers and reuse points is a key element
that should reflect their entire operation. Establishers should familiarize themselves in detail
with the relevant legislation and regulatory requirements relating to the operation and
responsibility for a reuse center or reuse point. Non-legal aspects, such as communication and
cooperation with local authorities and stakeholders or securing funding for its operation, also
play an important role in the establishment of a reuse center or reuse point.

A legal entity, a natural person doing business, or a state or local government body can
become the founders of reuse centers or reuse points. For the purposes of this article, the
establisher is categorized into private entities, i.e., natural persons (self-employed persons),
legal persons that are established directly by natural persons, and state or local government
bodies. Given the scope of the legal environment of the area, this paper focuses on the
analysis of the legal regulations related to the moment of selecting the legal form for
establishing a reuse center or reuse point and subsequently on defining the legal
regulations related to their operation. The authors see the importance of this topic since the
legal regulations relating to this topic are fragmented within the legal system, and therefore
the relevant provisions of law have to be extracted and grouped together according to the
problem area addressed.

The aim of this paper is to identify the legal norms (laws and decrees) as well as other
legal regulations that are applicable to the topic of establishing re-use centerst/re-use points.
This includes a comparative analysis of the current forms of establishing these operations to
summarize the advantages, disadvantages, and risks accosiated with each form. Another
objective is to synthesize these legal regulations into basic clusters according to their
relevance to different aspects of the operation of re-use centers/reuse – points.
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2. Methodology

Several complementary scientific methods will be used to meet the set objectives. To
elaborate on an analysis of the legal regulations for establishing and operating a reuse center
or reuse point, we will use both literal and extensional methods of interpretation of the law.
In particular, the latter will be applied to the relevant legal regulations at the level of acts and
decrees. Furthermore, the scientific method of desk research, the method of analyzing legal
regulations and decrees, and the method of data comparison will be used. Another method
that will be employed is the method of clustering legal regulations into individual groups,
according to which a methodology for establishing and operating a reuse center or reuse
point will be drawn up.

To achieve the set objective, the following research questions have been formulated:

1. What legal norms govern the establishment of re-use centers/re-use points, and what
forms are currently available under these legal norms? What are the advantages,
disadvantages, and risks associated with each legal form?

2. Is it crucial for establishing a reuse center or reuse point which entity (private or public)
establishes the reuse center or reuse point?

3. What legal norms identify the issues of operating a reuse center or reuse point, or more
precisely, what basic clusters can be defined for these legal norms?

All legal regulations referred to herein are stated as subsequently amended.

3. Results

3.1. The Analysis of the Legal Forms of Establishing a Reuse Center, a Reuse Point, and the
Identification of Legal Regulations

Reuse centers or reuse points can be operated by natural persons (in the Czech Republic
referred to as self-employed persons), by trade corporations acting in legal relations as
private entities, or by local governments through legal persons or trade corporations that are
defined and regulated for this activity in the Czech legal system. The legal system of the
Czech Republic defines several legal persons and trade corporations that are used in practice
for establishing reuse centers and reuse points. Selecting the legal form for a reuse center or
reuse point depends on several factors, including the objective of the organization, its
structure, funding, and legal obligations. The entity establishing the reuse center or reuse
point also represents an important factor in the establishment process. The process of
establishment itself, i.e., the choice of the most appropriate legal form, subsequently
influences the operation in terms of the need to comply with the obligations that are regulated
by the relevant legal norms relating to the operation.

First of all, the establisher should define factors that will enable them to select the most
appropriate legal form for operating the reuse center or reuse point:

1. Defining the objectives: The objectives of a reuse center or reuse point should be defined
by the establisher before the establishment process. Whether the founder's priority and
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primary objective are to achieve social or environmental gains, or whether the established
reuse center or reuse point should have a commercial aspect, should be defined.

2. Profitability of the reuse center or reuse point: This is an entirely fundamental question
when selecting the legal form of the reuse center or reuse point. At the very beginning of
the establishment, it should be decided whether the reuse center or reuse point is to be a
profit-making organization or a non-profit organization. This decision subsequently
affects the way the operation is financed and the tax obligations.

3. Financial aspects: financial aspects, including available funding sources, must be
considered for running a reuse center or reuse point. Non-profit organizations can secure
their funding through subsidy programs or grants, while commercial entities most often
rely on their revenues or on financial support from other private entities. Reuse centers
and reuse points can also be funded through public fundraising. A public fundraising
campaign is not directly a legal person. Only legal persons, not individual citizens, are
entitled to organize public fundraising (Act No. 117/2001 Sb.).

4. Stakeholders' interests: the selected legal form of the reuse center or reuse point should
respect the following interests: These are the interests of the local communities (creating
job opportunities, the possibility of being involved in the recycling and reuse process,
benefits for the local economy), the interests of employees (retraining opportunities,
support of unemployment, support of weak social groups), the interests of business
partners (maintaining stable business relations, transparent communication, establishing
cooperation), and the interests of investors or financing organizations (securing return on
investment, long-term sustainability of projects, transparent financial management).

5. Legal liability and risks: To select the right legal form of reuse center or reuse point,
personal liability, tax burden, and risks associated with the legal form in question must
be taken into account.

6. Sustainable business plan: the selected legal form should allow for future development
and adaptation to changes, both market and legal. Therefore, strategies and long-term
plans for the operation of them must be defined prior to establishing the reuse center or
reuse point.

Depending on their objectives, structure, and needs, reuse centers and reuse points can
take different legal forms in the Czech Republic. However, the legal status of the establisher
means a certain limitation, which must also be considered in this context. There is no legal
limitation in terms of the private entity as the establisher. In the case of the establisher being
a state authority or a local government authority, the limitation is directly defined by the
legal regulations.

The establishment of a facility by a private entity
A private entity can establish and operate a reuse center or reuse point as a business

entity that is intended to make a profit, not only through the legal forms of trade
corporations but also through conducting business activities using a trade license. When
selecting the legal form (Table 1) for establishing a reuse center or reuse point, it is
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important to understand that there is a certain risk of limited access to external financing.
An equally important aspect is that within these legal forms, a social or environmental focus
may be lacking. Considering that legal forms such as corporations or sole proprietorships
are established to generate profit, the financing of the operation of the reuse center or reuse
point is also secured to some extent.

Table 1. The comparison of legal forms for establishing a reuse business when the business entity is
a profit-making private entity (Part 1)

Form Limited liability
company

Joint-stock
company

Cooperative Licensed trade General
commercial
partnership

Characteristics Limited liability
company. The
founders hold
shares in the
profits and have
limited liability.
The executive
director bears
personal liability
for the company's
debts in the given
circumstance,
involving the
encumbrance of
their personal
assets. Legal
provisions
govern the
particulars of
such instances

A joint stock
company is a
form of
business
entity that
issues its own
shares. It is
suitable for
larger
projects and
makes it
possible to
raise capital
from
shareholders.
Shareholders
have an
ownership
interest in the
business
corporation.

It is only an
option when
the
cooperation
and
participation of
individual
members are
emphasized.
To operate a
reuse center or
reuse point,
this legal form
of operating a
social
cooperative
should be
chosen.

Operated on
one´s own
responsibility.
Suitable for
smaller reuse
centers and
reuse points.
Obtaining a
trade license is
required, the
categorization
of which will
be based on
the type of
activity
carried out.
Carried out by
a natural
person as a
self-employed
person.

Characterized by
a democratic
management
style. Individual
members decide
on business
matters.

Legal
regulations

Section 132 et seq.
of Act No.
90/2012 Sb., on
Business
Corporations and
Cooperatives

Section 243 et
seq. of Act
No. 90/2012
Sb., on
Business
Corporations
and
Cooperatives

Section 552 et
seq. of Act No.
90/2012 Sb., on
Business
Corporations
and
Cooperatives

Section 45 et
seq. of Act No.
455/1991 Sb.,
the Trade
Licensing Act

Section 95 et seq.
of Act No.
90/2012 Coll., on
Business
Corporations and
Cooperatives

Advantages Low share capital
of 1 CZK.

High capital
stock.

Cooperative
members
actively
participate in
the decision-
making
process. Each
member has
the right to
participate in
strategic
operational
issues.

Simple, quick,
and time- and
money-saving
establishment
of a licensed
trade.

It does not create
share capital.
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Table 1. The comparison of legal forms for establishing a reuse business when the business entity is
a profit-making private entity (Part 2)

Form Limited liability
company

Joint-stock
company

Cooperative Licensed trade General
commercial
partnership

Disadvantages The executive

director bears

personal liability

for the company's

debts in the given

circumstance,

involving the

encumbrance of

their personal

assets. Legal

provisions

govern the

particulars of

such instances.

There exists a

restricted option

for discontinuing

share

participation in

the company.

Shareholders'
equity
participation
is intended
only for large
projects; in
the authors'
opinion, this
is not a
suitable form
for reuse
centers or
reuse points.

Less flexible
than a limited
liability
company or
joint stock
company,
which reduces
the speed of
response to
market
changes and
new
opportunities.

Unlimited
liability for the
debts of the
reuse center or
reuse point,
i.e., by the
natural
person's entire
property.

Unlimited
liability,
dependence on
members who
bring their own
personal know-
how to the
company.

Risks Lack of social
orientation, lack
of social or
environmental
orientation.

Open
ownership
leads to
reduced
control by
founders and
companies.

All members of
the cooperative
share
responsibility
for losses.

Professional
qualifications
or education
are required
for some
activities
performed at
the reuse
center or reuse
point.

Persons are
jointly and
severally liable
for debts with all
their property.

Act No. 90/2012 Sb., the Business Corporations Act, regulates another type of business
corporation under Section 118. This is a limited partnership, which can be defined as a
company combining elements of a limited liability company and a general commercial
partnership. According to the authors, this partnership can be used for operating a reuse
center or reuse point, but its internal structure appears to be complicated for operation.

A private entity can establish and operate a reuse center or reuse point with an emphasis
on social and environmental aspects. To fulfill these aspects, the legal form of non-profit
organizations is chosen (Table 2). Using this legal form, reuse centers and reuse points most
often provide employment opportunities for people who may have limited access to the labor
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market, offer education and training programs, or carry out educational activities by
informing the public about the importance of sustainability and reducing negative
environmental impacts. Thus, the legal form of non-profit organizations is not focused on
generating profit for the reuse center or reuse point.

Table 2. The comparison of legal forms for establishing a reuse business in the legal form of non-profit
organization – a private entity

Form Association Endowment
Fund/Foundation

Institute

Characteristics The association is
composed of individuals
sharing common interests
and objectives. Members
come together to pursue
their set objectives.

Suitable for a reuse
center or reuse point,
especially if the
organization is
primarily engaged in
social, scientific,
educational, and
environmental
activities.

Suitable for the operation of a
reuse center or reuse point in
the case of welfare activities,
including projects focused on
sustainability and reuse.
Carrying out socially or
economically beneficial
activities.

Legal
regulations

Section 214 et seq. of Act
No. 89/2012 Sb., the Civil
Code

Section 306 et seq. or
Section 394 et seq. of Act
No. 89/2012 Sb., the
Civil Code

Section 402 et seq. of Act No.
89/2012 Sb., the Civil Code

Advantages A flexible legal form that is
used for organizations
with a community or
social focus.

Independent of short-
term fluctuations in
finance, it may have its
own sources of funding
through its assets or
investments.

A flexible legal form that is
used for organizations with a
community or social focus.

Disadvantages Dependence on funding
from membership fees,
donations, grants, or other
forms.
Inability to trade.

It owns and administers
its own assets or raises
funds, but these must be
used only to support
specific objectives and
projects.

An initial capital deposit or
funds to underwrite the
activities of the institute must
be paid.

Risks Association members are
liable for the association's
debts by their property.

Uncertainty and risk if it
depends on only one
source of funding.

The organization's projects
may depend on social and
environmental changes.

It is also possible to encounter a charitable trust in practice. This legal person is not listed
in the table above because the possibility of establishing a charitable trust was removed with
the adoption of Act No. 89/2012 Sb., the Civil Code. Charitable trusts that were established
before Act No. 89/2012 Sb., the Civil Code, came into force, i.e., prior to January 1, 2014, could
remain in this legal form (Section 3050 of Act No. 89/202 Sb., the Civil Code) or choose to
transform into another legal form (foundation, endowment fund, or institute). In the present
legal regulations, a charitable trust takes the form of an institute.

If the founder of a reuse center or reuse point needs to set up a business model that
integrates social or environmental objectives, the Czech legal system enables them to
establish a social enterprise. This form emphasizes achieving social or environmental
objectives together with economic sustainability, where the value of a social enterprise is
measured not only by financial results but also by social impact. A social enterprise differs
from a regular business corporation in its core objectives, attitudes, and the way it creates
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values for society. Not every business that identifies itself as a social enterprise is a social
enterprise. Social enterprises include businesses that employ disadvantaged people, are
environmentally focused, support local development, or engage in fair trade activities. Social
enterprise thus combines the economic, social, and environmental dimensions of doing
business. Given the nature of the social enterprise's objectives, it can therefore be concluded
that it is a hybrid legal form containing elements of a business corporation and non-profit
organizations. In the Czech Republic, a social enterprise may select several legal forms for its
establishment, which allow for linking business with achieving social or environmental
objectives. A social enterprise can take the form of a limited liability company, joint-stock
company, cooperative, social cooperative, association, foundation, or self-employed person.

Table 3. Comparing the characteristics of a social enterprise and a social cooperative

Form Social enterprise Social cooperative
Characteristics These are business entities in various legal

forms that aim to combine business with
achieving social or environmental objectives.
The legal forms of a social enterprise can be
limited liability company, joint stock
company, cooperative, social cooperative,
institute, association, foundation, and sole
proprietorship.
To be defined as a social enterprise, an
organization must fulfill public-beneficial
objectives that are already defined in the
founding documents. Upon its establishment,
a social enterprise defines its business
activities with an emphasis on social and
environmental objectives.

It can be established since 2014. It is based
on the principles of social
entrepreneurship. It is a cooperative, and
in defining its objectives, it can opt for the
form of a social enterprise. It consistently
carries out activities of public benefit to
promote social cohesion.
The organization comprises the term
"social cooperative."

Legal
regulations

The legal regulation of the forms of
commercial corporations is Act No. 90/2012
Sb., on Business Corporations and
Cooperatives.
The legal regulation of non-profit
organizations is Act No. 89/2012 Sb., the Civil
Code.
The legal form of a licensed trade is Act No.
455/1991 Sb., the Trade Licensing Act.

Section 758 of Act No. 90/2012 Sb., on
Business Corporations and Cooperatives

Advantages It is established based on the founders'
decision and can be registered under different
legal forms— there is a high degree of
flexibility.
Some entities find it important that a business
corporation be mindful of social and
environmental responsibility. Better
reputation, better attraction of customers and
business partners.

A good reputation is an effective tool for
business with benefits for society. It is in
line with the stated objectives, i.e.,
creating jobs and supporting the
community.

Disadvantages Fundraising is more difficult.
Prioritizing social and environmental
objectives can limit profitability.
Goals are firmly stated in the founding
documents. They cannot be changed or
modified.

The objectives are clearly defined in the
founding documents. They cannot be
changed or modified.

Risks Business partners may have limited awareness
of the concept of social entrepreneurship.

Joint liability of members for the
operation and debts of the cooperative.
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The term social enterprise is not directly defined by law in the Czech Republic within a single
legal norm. The concept of a social enterprise is embedded and intertwined in a number of
legal regulations governing the conditions of business activities and social care, or in the
Employment Act (Table 3).

The Ministry of Labor and Social Affairs has submitted a bill on social enterprise and
amendments to related acts to the Chamber of Deputies. This bill introduces the concept of
social economy into the legal system of the Czech Republic and sets out its sub-characteristics.
The proposed legal regulation enshrines the means to support registered social enterprises,
which should be used to provide comprehensive assistance with the sustainable
development of social business activity ("Bill on Social Enterprise").

Establishing a business by a state or local government authority, focusing on
municipalities

Under the Czech legal system, only municipalities with an extended scope of authority
have the right to establish business corporations (Section 35a of Act No. 128/2000 Sb.,
Section 14(3) of Act No. 129/2000 Sb.). However, municipalities and regions are limited in
establishing business corporations by the fact that the object of the business activities of the
established business corporation must be related to the performance of municipal tasks
assigned to municipalities in accordance with the relevant legislation. Municipalities may
be founders of both legal persons under public law (state-funded organizations) and
founders of legal persons and business corporations under private law.

The municipality is entitled to set up a state-funded organization within the meaning
of the relevant act (Act No. 218/2000 Sb.). Municipalities and regions can establish state-
funded organizations for such activities, which are usually not-for-profit and whose scope
and complexity require a separate legal personality. A state-funded organization is
therefore a legal person that is established as a state, non-profit organization with a defined
public interest. Providing useful services or activities is usually the main objective of a state-
funded organization.

Reuse centers and reuse points can also be operated as waste recycling centers (Table 4),
especially if the waste recycling center allows for waste separation, repair, or reuse of
materials and items. The Czech Republic does not have a specific legal form for waste
recycling centers, and their operation can be organized in several ways. Most waste
recycling centers are part of the waste management system, and the waste recycling center
is operated by the municipality or town, often in cooperation with waste management
companies.

3.2. The Identification of Legal Norms Governing the Operation of Reuse Centers, Reuse Points, and
their Categorization into Clusters

The operation of reuse centers and reuse points in the Czech Republic is subject to several
key legal aspects. For the purposes of this article, the authors list the most important legal
regulations (Table 5 and Table 6) that must be complied with in the operation of reuse centers
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Table 4. The comparison of the legal forms for the establishment of a reuse facility - a municipality, a
city, or a region as a founder

Form Business
corporation

State-funded
organization

Waste recycling
center

Foundation/endowment
fund, association, civic
association

Characteristics Legal limitations
for establishing a
business
corporation must
be met; the object
of the business
corporation must
be in accordance
with the tasks of
the municipality.
A municipality
may be an owner
and may have an
ownership interest
in a business
corporation.

The aim is to
provide useful
services or
activities.
It can be
established by the
municipality,
which then
finances it.
The aim is not to
make a profit.

There is no specific
legal form in the
Czech Republic.
Waste recycling
centers are part of
the waste
management
system or are
operated by
municipalities in
cooperation with
waste management
companies, which
are established as
business
corporations.

The conditions set out in
Table 2 apply.

Legal
regulations

Act No. 90/2012
Sb., on Business
Corporations

Act No. 218/2000
Sb., on Budgetary
Rules

Act No. 90/2012
Sb., on Business
Corporations

Act No. 89/2012 Sb., the
Civil Code

Possible legal
forms

limited liability
company,
cooperative,
general
commercial
partnership

State-funded
organization

limited liability
company, joint
stock company

Foundation, endowment
fund, association, civic
association

and reuse points under the Czech legal system. However, in this context, it needs to be
stressed that regarding the business plan and set objectives that precede the establishment of
reuse centers and reuse points, they predetermine, to a certain extent, compliance with the
relevant legal regulations. In this sense, the legal regulations can be classified as follows:

¶ the legal regulations that reuse centers and reuse points are required to comply with in
their internal operations (tax compliance, bookkeeping, etc.); and

¶ in its external operations (business relations with third parties, sales, liability for defects,
etc.).

4. Discussion and Conclusion

The research questions have been answered based on the defined methods, i.e., the
method of interpretation of the relevant legislation at the level of statutes and decrees, the
method of analysis of legal regulations and decrees, and the method of comparison of the
obtained data. In connection with answering the first research question, two groups of legal
persons have been characterized, with emphasis on the entity that establishes the legal
person. In the case of operating reuse centers and reuse points as non-profit organizations,
one has to take into account the lack of financial resources for the operation of reuse centers
and reuse points and a certain degree of financial dependence on third parties. In the case of
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Table 5. Synthesizing the legal regulations related to the internal operation of reuse centers and points

Field of law Issues addressed Legal norm

Commercial law

- Establishment, entry in the public
register

Act No. 89/2012 Sb., the Civil Code
Act No. 90/2012 Sb., on Business Corporations
and Cooperatives
Act No. 304/2013 Sb., on Public Registers

- Performing administrative duties
with respect to the public register
(financial statements, audit, etc.)

- Keeping a record of the real owners

Act No. 90/2012 Sb., on Business Corporations
and Cooperatives
Act No. 304/2013 Sb., on Public Registers

Financial law

- Accounting records, records of
accounting transactions

Act No. 563/1991 Sb., on Accounting

- Tax obligations Act No. 586/1992 Sb., on Income Tax
Act No. 235/2004 Sb., on Value Added Tax
Act No. 338/1992 Sb., on Real Estate Tax

Civil law
- Lease agreement, contracts relating

to internal affairs
Act No. 89/2012 Sb., the Civil Code

Labor law
- Industrial relations,
- Relations with self-employed
persons

Act No. 262/2006 Sb., the Labor Code
Act No. 89/2012 Sb., the Civil Code

Administrative
law

- Occupational safety, fire protection,
and hygiene

Act No. 309/2006 Sb., Further Requirements on
Occupational Health, and Safety
Act No. 133/1985 Sb., on Fire Protection
Act No. 258/2000 Sb., on Protection of Public
Health

- Waste law, waste sorting and waste
management rules. In some cases, it
is necessary to obtain a permit for
waste collection and sorting.

- Registration fees for waste
production and management

Act No. 185/2001 Sb., on Waste
Act No. 565/1990 Sb., on the Local Fee.

- Protection of the environment Act No. 76/2002 Sb., on Integrated Prevention
and Reducing Pollution

Table 6. Synthesizing the legal regulations related to the external operation of reuse centers and points

Field of law Issues addressed Legal norm

Civil law

- contractual relations with business
partners /it also applies to PO/

- contractual relations with third
parties

- gifts (donations), contributions
- warranties for goods
- operation of the online shop / it also

applies to PO/

Act No. 89/2012 Sb., the Civil Code

- Consumer protection
- Personal data protection

Act No. 89/2012 Sb., the Civil Code
Act No. 634/1992 Sb., on Consumer Protection
Regulation 2017/2394/EU, on consumer
protection
Act no. 101/2000 Sb., on Personal Data
Protection
Regulation 2016/679/EU. General Data
Protection Regulation
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operating reuse centers and reuse points through a business corporation, the absence of
social, environmental, and sustainability elements, which are the main characteristics of reuse
centers and reuse points, must be avoided.

The analysis has shown that the present legislation does not sufficiently deal with the
existence of legal entities that would incorporate both the element of non-profit activity and
the element of business activity in aggregate. Such a form of legal entity would be beneficial
for reuse centers and reuse points as it would ensure their potential financial dependence on
third parties to a certain extent, whereby reuse centers and reuse points could carry out
business activities, and at the same time, the main characteristics of reuse centers and reuse
points would be satisfied. While the current legal order provides for the possibility of
operating a social cooperative, this legal concept has not yet been sufficiently regulated. The
authors appreciate the current initiative of the Ministry of Labor and Social Affairs to submit
the Act on Social Enterprise and on Amendments to Related Acts, as the adoption of this Act
would contribute to the development of business activities with an implemented social aspect.

Having analyzed the second research question, it has been found that the entity
establishing a reuse center or reuse point is crucial for the establishment of the reuse center
or reuse point. In the case of a private entity, it is not constrained by the legal order when
choosing a legal norm. The opposite situation occurs when the founder is a state authority or
a self-governing territorial unit, which is bound by the legal order of the Czech Republic and
is thus limited in its choice of the legal form of the reuse center or reuse point.

In the case of identifying the legal sources regulating the operation of reuse centers and
points, the basic legal norms and other regulations were defined and clustered into two basic
groups: those related to internal operation and those related to external operation. These two
basic clusters were further classified by the law types.

The authors positively assess the current initiative of the Ministry of Labour and Social
Affairs, which is the proposer of the law on social enteprise and the amendment of related
laws. The adoption of this law would contribute to the development of business with an
integrated social aspect so that enterprises with a social focus become a natuar part of the
Czech economy as well (as stated by Tauš Procházková et al., 2021). As Lambooy et al. (2021)
point out, many EU member states provide legal forms tailored to social enterprises.
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Abstract: The paper deals with the fusion of game theory and computational epidemiology.
It presents an agent-based simulation that demonstrates how game theory principles can be
used to study the effects of individual decision making in an epidemic situation. Our model
of a symmetric repeated vaccination game with imperfect information was developed using
NetLogo. Players decide whether or not to vaccinate by weighing the costs of vaccination
against the potential costs of disease. The decisions of neighbors and the course of epidemic
determine the costs. Different diseases and scenarios can be simulated by manipulating the
model with input parameters. The model allows the number of infections, the number of
players following a particular strategy, and the highest payouts for players in each of the
three states. Four experiments were conducted.
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1. Introduction

Despite considerable technological and medical progress in our society, we have failed to
react promptly and adjust to the COVID-19 pandemic outbreak. It has become apparent that a
comprehensive strategy and the resources to manage the intricacies of pandemic scenarios, the
various factors influencing their progression, and human behavior are missing in our society.
Our study adds to existing models of individual decision-making concerning vaccination and
other anti-pandemic interventions through the application of game-theoretic principles in
agent-based models.

1.1. Mathematical Modelling of Epidemics

Batista et al. (2021) argue that epidemiological models classify individuals in a
population into the following categories: Susceptible (S), Exposed (E), Infected (I), Recovered
(R). The model dynamics are determined by the rate of movement of an individual between
categories. The most frequent transitions among these categories are:

¶ SIS (Susceptible – Infected – Susceptible),
¶ SIR (Susceptible – Infected – Recovered),
¶ SIRS (Susceptible – Infected – Recovered – Susceptible),
¶ SEIR (Susceptible – Exposed – Infected – Recovered).
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Figure 1. SIS model

The SIS model (see Figure 1) examines scenarios in which individuals have no immunity after
contracting the disease, and upon recovery, they immediately return to the susceptible phase.

Mathematically, the situation can be described:

ὨὛ
Ὠὸ

= Ώ
‍ὛὍ
Ὓ + Ὅ

‘Ὓ + ‰Ὅ (1)

ὨὍ
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where the parameter ͌ is the number of susceptible individuals, ϟ is the natural mortality rate
of the population, ϕ is the disease transmission coefficient, ϔ is the disease-assisted mortality
rate, and ͖ is the rate of movement of an individual from one category to another and back.
After adjustment, we obtain the population-wide equation written by Vargas (2011):

Ὠ
Ὠὸ

(Ὓ + Ὅ) = Ώ ‘(Ὓ + Ὅ) ‌Ὅ (3)

The population size undergoes natural fluctuations over time and stabilizes at an
equilibrium state in the absence of disease ͌/ ϟ.

Vargas (2011) elucidates the SIR and SIRS epidemiological models (graphic representation
in Figure 2) in which people possess either temporary or long-lasting immunity to infection
and recovery. The SIR model involves susceptible and infected individuals coming into contact
with each other and having a certain likelihood of becoming infected. In this instance, we
observe the transition rate between the susceptible and infected states. Once healed, an
individual in the infected category enters the cured category and remains there, having
acquired full immunity to the illness. The SIRS model assumes only temporary immunity to
the disease, which is determined by the parameter representing the duration. This model can
be used, in practice, for seasonal illnesses such as influenza or COVID-19.

Figure 2: SIR model
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The mathematical expression of each category is:
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where parameters ͌, ϟ and ϕ are positive constants and parameters ϔ and ϖ are non-negative
constants. Another assumption is that ϝ is a kind of constant rate of recovery of an individual and
parameter ϖ is a constant rate of loss of immunity of an individual to the disease. The author
describes time 1/ϝ as the mean average time of infection and time 1/ϖ as the mean average time
of immunity. By summing these equations, a single differential equation can be obtained:

Ὠ
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Similar to equation (3), the total population size changes over time and converges to an
equilibrium state in the absence of disease ͌/ ϟ.

The SEIR model includes a category for those infected but not yet infectious, whereas the
SIERS model assumes that those cured can lose immunity and become infectious gain
(Camacho et al., 2020). One of the more comprehensive models for COVID-19 is SIDARTHE,
comprising 8 states: Susceptible, Infected, Diagnosed, Ailing, Recognized, Threatened,
Healed, Extinct (Higazy, 2020).

1.2. Game Theory in Epidemiology

Game theory is commonly used in epidemiology to investigate the tactical actions of
individuals. In modeled scenarios of repeated games, individuals in a population select
between strategies and adapt their strategies in subsequent rounds of the game based on their
prior payoffs. Agent-based models enable the realistic simulation of diverse populations
responding to various epidemic scenarios, assessing the decision-making strategies of
individuals, their reliance on experience or peer influences.

Vaccination games serve as models that reflect the vaccination attitudes of individuals.
Zhang et al. (2013) introduced a gaming scenario that involved three strategies: vaccination,
self-protection, and laissez-faire. They found that this model can create the Braess paradox, in
which a superior individual outcome results in an inferior societal outcome.

The significance of spreading information regarding the disease, vaccines, and individuals'
attitudes is illustrated in a study by Kabir and Tanimoto (2019). The study integrates a two-
layer model of the SIR/V-UA epidemic's spread into a metapopulation migration model for
random walkers to investigate how individuals' information affects their access to vaccinations
or their movement to a safer location. Players are divided into groups based on their health and
vaccination status, each assigned its own payoff matrix. The susceptibility to disease varies by
group, and the rate of contagion may decrease depending on available information. The

103



authors' conclusion is that information regarding disease and its spread is critical to the
epidemic management process.

Della Marca et al. (2013) employs evolutionary game theory to simulate swift decision-
making dynamics and rapid shifts in opinion on the SIR model. Meanwhile, (Okita et al.,
2023) present a stochastic approach utilizing evolutionary game theory to model the spread
of epidemics.

The impact of incomplete information on vaccine deferment was the topic of discussion in
(Bhattacharyya & Bauch, 2011). The video game was developed in response to the behavior of
individuals who postponed getting the H1N1 vaccine in 2009 because of limited information
concerning the vaccine's adverse effects and inadequate testing. A comparable situation has
emerged in the context of the COVID-19 pandemic, where divergent viewpoints and stances
on vaccination have created divisive tendencies among the populace. The prevalent utilization
of social media has played a significant role in fostering social division by disseminating official
and unofficial information. The SIR epidemic model categorizes individuals based on their
status as vaccinated or unvaccinated, which serves as the basis for describing the model's
dynamics within this framework. Each game round spans 52 weeks, during which players may
choose to get vaccinated or remain unvaccinated. Vaccination offers two weeks of protection.

Getting vaccinated is important for achieving group immunity, especially for
unvaccinated individuals. For those who already have group immunity and are surrounded
by vaccinated individuals, information obtained about vaccine safety from their environment
reduces the hypothetical vaccination cost. The common approach is to "wait and see", leading
players to delay vaccination. It should be noted that in both scenarios, approximately 20% of
players choose not to get vaccinated at all.

Kuga and Tanimoto (2018) present a framework for comparing two imprecise methods for
safeguarding against infectious illnesses: vaccination, which provides partial protection, and
mask-wearing. Technical terms are explained on their first use to assist readers in
comprehension. The study utilizes the SIR (Susceptible, Infectious, Recovered) model to create
a repeated game that spans multiple rounds, with each round ending after all individuals have
recovered. The text maintains a formal register, precise language, and objective tone while
adhering to standard style guides and conventions. The study utilizes the SIR (Susceptible,
Infectious, Recovered) model to create a repeated game that spans multiple rounds, with each
round ending after all individuals have recovered. After each round, an individual's strategy
is influenced by the strategy of a randomly encountered individual, the average of chosen
strategies in the population, or random choice. The payoff function is determined by the cost
of infection (if infected) and the cost of vaccination. Two metrics were used to compare
outcomes: vaccine efficacy and mask effectiveness. The results suggest that suboptimal
vaccination is more effective in managing a pandemic when vaccine effectiveness and mask
efficacy are equivalent.

The scientific community is investigating the feasibility of predicting or affecting the
increase in vaccine deferrals. The study intends to enhance comprehension regarding the
probable consequences of vaccine deferral approaches. Bhattacharyya and Bauch's (2010)
research introduced a game regarding voluntary vaccination postponements against childhood
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illnesses, based on age and perceived risk. The game provides three choices: vaccination,
deferral, or non-vaccination. As infection rates rise, those who defer vaccination and those who
refuse it entirely reach a balance, as highlighted by the game's results. This tends to happen
when the cost of vaccination is high or the risk of contracting the disease is low among the first
age group. As a result, people tend to postpone getting vaccinated until the second age group,
when vaccination costs or disease risks are lower for younger children. Earlier vaccination
becomes a more favorable option as the number of infected individuals and their risk of
infecting others increase. Consequently, this reduces the number of cases while increasing
instances of deferral, resulting in an increase in infected individuals.

1.3. Epidemic Models in NetLogo

NetLogo (Wilensky, 1998) is a platform used to implement agent-based models in
various application areas, including epidemiology:

¶ EpiDEM Basic model (Yang & Wilensky, 2011) simulates the spread of a disease in a
closed population. The model is based on the Kermack-McKendrick model of SIR in a
closed population over time. In the model, agents move randomly around the world, and
when an infected agent encounters a susceptible agent, there is a probability that the
uninfected agent will become infected.

¶ Epidemic Travel and Control model (Rand & Wilensky, 2008) simulates the spread of a
disease in a semi-confined population with additional elements such as travel, isolation,
quarantine, vaccination and links between individuals.

¶ Spread of Diseases model (Rand & Wilensky, 2008) deals with the spread of diseases in
different settings and environments. Its main objective is to study what assumptions and
interactions between agents can fundamentally affect the results of the model.

¶ Virus model (Wilensky, 1998) simulates the transmission and spread of a virus in a
human population. Agents move randomly and are generated with random ages. Agents
can die and reproduce.

¶ Virus on Network model (Stonedahl & Wilensky, 2008) simulates the spread of a computer
network infection, with the ability to experiment with both network and virus
parameters.

2. Methodology

The objective is to showcase the integration of game theory and agent-based modeling
concepts in an epidemiological model using NetLogo.

The model is a multi-round, iterative, and symmetrical vaccination game with incomplete
information. Players select their strategy based on a comparison of the cost of the disease and
vaccination. The cost is influenced by the epidemic course as well as the decisions of adjacent
players, and players can opt to vaccinate or not.

105



Figure 3: Netlogo user interface

The simulation is regulated by input parameters in the user interface (see Figure 3), facilitating
the simulation of varied scenarios and diseases. Seven parameters are defined as follows:

¶ The initial outbreak size parameter denotes the count of persons infected at the onset of a
certain epidemic. Parameter takes values between 1 to 100.

¶ The initial vaccinated parameter sets the number of people vaccinated against the said
disease prior to the outbreak. Vaccinated individuals are capable of resisting infection
and can help decrease the spread of diseases by raising awareness about vaccines in their
community. Parameter takes values between 1 to 100.

¶ The parameter for virus spread chance denotes the percentage probability of transmission
from an infected person to a susceptible person. Higher probability leads to faster disease
spread among the population. Parameter takes values between 0 to 1.

¶ The recovery time denotes the duration (in days) it takes for an infected person to
recuperate and cease to spread the disease. Parameter takes values between 1 to 100.

¶ The vaccine time parameter specifies the length of time (in days) that a vaccinated person is
safeguarded against contracting the disease. Parameter takes values between 0 to 2,100.

¶ The vaccine costs parameter determines the expenses incurred in inoculating an
individual against the disease, including financial, time, or other elements that factor into
individuals' willingness to get vaccinated. Costs are given as dimensionless ratios
ranging from 1 to 10.

¶ The illness-costs parameter is determined by expenses linked with the treatment and care
of the infected individual. Such expenses comprise of medical care, hospitalization,
isolation, and other factors connected to the course and treatment of the disease. Costs
are given as dimensionless ratios ranging from 1 to 10.

The model enables the tracking of infection rates, player strategy adoption, and maximum
player payoffs across all three states. Each player operates under specific parameters that
dictate its current state. The players are placed within a square grid, with each player having a
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maximum of eight neighboring players. The simulation involves 1,681 players and continues
for 2,000 rounds, or until the epidemic has been eradicated. A subsequent version of the model
also monitors mortality rates, reinfection rates, and vaccination rates. The players' decision to
alter their strategy reflects the number of deaths. The strategy-selection procedure determines
the players' strategy. Initially, the infection-risk parameter is calculated, indicating the risk of
infection. The original calculation (8), from (Liu & Shang, 2020), appears as follows:

‗ = ‍ ᶻ
ὔ

ὔ +ὔ (8)

where ‗ is the risk of infection, ϕ the transmission rate, ὔ the number of unvaccinated
neighbors and ὔ the number of vaccinated neighbours. To address the gravity of the
situation, relevant data on the quantity of affected neighbours has been incorporated into the
computation, resulting in the following equation (9):

‗ᶻ = ( ‍ +
ὔ

ὔ +ὔ
) ᶻ

ὔ
ὔ + ὔ (9)

where ὔ is the number of healthy neighbours and ὔ is the number of infected

neighbours. Next, the cost of changing strategy, i.e., vaccinating and the cost of not
vaccinating, are calculated by equation (10) and (11).

ὧέίὸ ὧὬὥὲὫὩ = (1 + „ ) ᶻ ὶ
(10)

ὧέίὸ όὲὧὬὥὲὫὩὨ = (1 „ ) ᶻ ‗
(11)

where „Ὥ is a decision value of 1 for vaccination, -1 for refusal, ὶ is the cost ratio. Based on
the comparison, the player decides whether or not it is good for him to be vaccinated in a
given situation.

3. Results

Three experiments were conducted to demonstrate the benefits of an agent-based model as
a tool for capturing the impacts of individuals' decision making in epidemic situations. The
experiments aimed to address three questions related to the model.

¶ Question 1: Do the costs of illness and vaccination influence players' decision-making?
¶ Question 2: Is there a group of players who may decide against getting vaccinated

during the game due to the associated cost?
¶ Question 3: Is there a correlation between the number of vaccinated players and the

transmission of infection through sweat?

3.1. Question 1 – Experiment 1

The initial study aimed to examine whether lowering the vaccine/disease cost ratio, by
reducing the expense of vaccination, positively impacts the population's vaccination
coverage. The simulation findings support the hypothesis that individuals are inclined to
vaccinate more frequently when the costs of vaccination are lower. In certain instances, the
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vaccination rate is either equivalent or higher when the percentage of infectivity is lower than
the simulation with a greater percentage of infectivity.

It should be noted that the simulation results support the hypothesis, which leads to
players opting for a more frequent vaccination strategy in circumstances where the cost is
lower. However, in certain instances, the vaccination rate appears to be higher or equivalent
for simulations with lower infectivity percentages, as opposed to those with higher rates. This
phenomenon may arise from the comparison of the average number of vaccinated players,
coupled with the limited number of simulation repetitions. In addition, the duration of the
games also reflected the number of vaccinated players.

Table 1. Data from the experiment
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1 315 0.19 317 0.19 312 0.18 316 0.19 305 0.18

0.8 494 0.29 493 0.29 491 0.29 485 0.29 415 0.24

0.6 683 0.41 681 0.41 672 0.40 677 0.40 570 0.34

0.4 826 0.49 805 0.48 786 0.48 745 0.44 646 0.38

0.2 990 0.59 869 0.51 845 0.50 777 0.46 742 0.44

Figure 4. Dependence of the cost ratio on the percentage infection rate

The 3D plot (see Figure 4) shows the dependence of the number of vaccinated on the
vaccination cost/vaccination ratios for different percentage chances of being infected. This
experiment verified results article (Liu & Shang, 2020) and the values of the experiment
outputs in Table 1.
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3.2. Question 2 – Experiment 2

In the experiment, players will be given lifetime protection by vaccination, so at the end
of the game players will remain in the susceptible and infected states, i.e. players who have
not been vaccinated throughout the game. Two scenarios will be played – 2,000 rounds and
364 rounds. The cost settings are as follows:

ὶ Ḻ ὶ

ὶ > ὶ

where ὶ are vaccination costs ὶ are infection costs. Setting the vaccine cost much lower

than the disease cost, the results for 2,000 and 364 days came out similarly: 25% and 27%.
Setting the disease cost much lower than the vaccine cost, the simulations for 2,000 and 364
days came out similarly: 82% and 85%. The simulations with much lower vaccine costs
approach values around 20%, but the second version of the simulation does not. This
experiment verified results from (Bhattacharyya & Bauch, 2011).

Figure 5. Nonvaccinated players

Are there unvaccinated players who are not impacted by its cost during gameplay?
Results for both 2,000 and 364 days were similar at 25% and 27%, respectively, when setting
vaccine cost lower than disease cost. Likewise, results for both 2,000 and 364 days were
similar at 82% and 85%, respectively, when setting disease cost lower than vaccine cost in the
simulation. Likewise, results for both 2,000 and 364 days were similar at 82% and 85%,
respectively, when setting disease cost lower than vaccine cost in the simulation. The
simulations with significantly reduced vaccine costs converge to values approximately at
20%, whereas the second version of the simulation does not display the same trend. The
graphic representation shows Figure 5.

3.3. Question 3 - Experiment 3

For our experiment, we have established that the cost of illness is equal to the cost of
vaccination in the model. Final protection will be given through vaccination since more
players can be vulnerable to the disease when the protection expires. The length of protection
is set to 180 days. Our experiment has proven that the number of vaccinated individuals
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fluctuates cyclically, depending on the number of infected individuals. The rate of contagion
influences the initial outbreak of the epidemic and determines the maximum number of
players who can be vaccinated. It also has a minor impact on the amplitude of the player
count. Moreover, the risk of infection grows along with the number of infected individuals.
As a result, the cost of illness escalates, which pressures the players to adopt a strategy of not
getting vaccinated. Increasing the number of vaccinated players decreases vaccination costs
and prevents the spread of the virus. These findings align with those of Bhattacharyya and
Bauch (2010). The blue line reflects a contagion rate of 0.5, orange at 0.6, and grey at 0.7.

Figure 6. Number of vaccinated players

The infectivity rate has a significant impact on the initial outbreak of the epidemic and
determines the maximum number of vaccinated players. It also has a slight influence on the
amplitude of the player count. At the initial stage, there is a larger amplitude of fluctuation,
which gradually decreases over time. However, the number of vaccinations does not fully
stabilize the situation. As the number of infected individuals rises, the risk of infection also
increases, leading to higher costs of illness. This compels players to opt for the non-vaccination
strategy. The study confirmed that the number of vaccination strategies selected depends on
the current number of infected players and follows a cyclical pattern (see Figure 6).

5. Conclusions

Based on available information, researchers developed a NetLogo model that merges
epidemiology and game theory. Technical term abbreviations are explained when first used.
The model simulates a symmetric and iterative vaccination game with imperfect information,
where players select a strategy based on a cost comparison between disease and vaccination.
Citations adhere to a consistent style guide, and quotes are clearly marked. The epidemic
course and neighboring players’ decisions affect the cost. The text uses passive tone and
formal register, with precise word choice to ensure grammatical correctness. Players choose
between two strategies: vaccination or no vaccination. The model permits the simulation of
various scenarios and diseases, as input parameters are insufficiently controlled. This enables
the tracking of the progression of infection levels, number of players following a specific
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strategy, and maximum payouts in all three states. For model validation, three experiments
were conducted with published scientific articles as a reference. The results of two of these
experiments were consistent with our expectations. The model rejects the use of game theory
in epidemiology by simulating individuals' decision making according to the disease
progression. It has the potential to expand to monitor reinfections and revaccinations and
consider disease severity when determining the subjective cost and its impact on individuals'
decision making.
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Abstract: In an effort to mitigate the effects of the pandemic and the recent energy price
shock, the world economies initiated recovery packages to support economic growth as part
of their recovery plans. SMEs have the potential to be a vital part supporting the given
process. Through their entrepreneurial innovativeness, SMEs are the carriers of innovations
that can stimulate economic growth. For this reason, it is necessary that the efforts of national
economies to support economic recovery take into account the potential and simultaneously
the vulnerability of SMEs in times of crisis. By creating suitable conditions for the
revitalization of financial resources, in order to improve the financial health of SMEs, national
economies can achieve their use as a catalyst for economic recovery. An essential part of
maximizing the obtained effect will be an understanding of the impact of both crises on the
financial health and performance of SMEs, which can be insightful in the case of setting up
business support as a part of national recovery plans or as the preparation of entrepreneurs
to reduce the impact of the crisis to their businesses.
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health; performance

JEL Classification: M19; M20; M29

1. Introduction

The constant need to adapt the business model to better reflect the current situation was
the mandatory rule of success for SMEs in the past as it is today. Technological progress has
seen a great leap towards digitalization and digitization over the past decade. For most of the
companies, today’s communication with clients and business partners is easier, faster and more
transparent. Business models are also highly affected by this phenomenom, focusing mainly
on the goal to communicate, manufacture, store and distribute with cost minimization. There
are SMEs that have their product fully produced at one business partner, have it stored at
another and then use the third one for distribution, or use their own capabilities and resources.
At the same time, they do not have to meet with their partners in person on a regular basis, but
solve the vast majority of tasks and orders online through business platforms or other internet-
based interactive technologies (Neghina et al., 2019). Such a high level of networking between
companies was established long before the outbreak of covid-19. SMEs have already proven
their high level of adaptability due to scientific and technological progress. With the ongoing
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pandemic, this ability has been fully tested again. SMEs are forced to search for new survival
strategies to overcome against the negative impacts of the pandemic on their financial health
(Belas et al., 2022).

Covid-19 has been hitting the entire business activity for several years. The post-pandemic
world would witness the large enterprises use any means necessary to reclaim their margins
and profit. Such an effort can threaten SMEs in losing their profitability and market share. In
order to reclaim their space in the market, SMEs will have to rediscover their entrepreneurial
innovativeness. By finding new ways of business solutions with the aim of expanding beyond
the already existing added value to goods and services, they can ensure sufficient demand for
the financing needs of their business model (Zutshi et al., 2021).

Despite the fact that the negative effects caused by the covid-19 pandemic are undeniable,
there are various aspects of business where SMEs have already been able to adapt to such an
extent of effectiveness that they have stabilized their financial situation and even strengthened
their position in the market (Huang et al., 2022). Therefore, this study is aimed to examine not
only the negative aspects of the pandemic, but the positive outcomes as well.

The second negative, unforeseeable phenomenon affecting SMEs in Slovakia and abroad
is the Russian-Ukrainian war, causing a problematic economic situation for the EU27 countries
and the United Kingdom. The current situation has led to the interruption of gas supply from
Russia, which has caused a large-scale increase in energy costs (Roeger & Welfens, 2022). In our
research, we will look at the energy crisis in the same aspect as the covid-19 pandemic, with
both positive and negative effects for SMEs. Based on the background, the aim of this study is
to provide a deeper insight into the impact of the pandemic and the energy crisis on the
financial health and performance of SMEs.

Since the beginning of the COVID-19 pandemic, there have been a number of different
studies that have examined the impact of the adverse situation on different sectors of the
economy. International institutions and scientific teams produce economic and statistical
reports for the governments of individual states in order to ensure support for the
development of adequate measures to mitigate the consequences of the crisis (Espitia et al.,
2020; UNCTAD, 2020; WTO, 2020). Many countries despite achieving significant losses,
decline of the national economy and deficits in the state budget, avoided possible bankruptcy
thanks to appropriately adopted political measures (Alves et al., 2020; Virglerová et al., 2020;
Wójcik & Loannou, 2020). After several waves of covid-19 and a significant number of
measures taken, the effectiveness of which we will only be able to observe in the following
years of the post-pandemic period, the world economies are facing a new crisis. The Russian-
Ukrainian conflict, starting in October 2022, represents another event that will significantly
change the economies of individual states at both the macroeconomic and microeconomic
levels (Siddiqui, 2022).

One of the most significant consequences of the currently ongoing conflict in the context
of economic impacts is the interruption of Russian gas supplies to the EU. The stoppage of
supplies caused an enormous increase in gas prices starting around the summer of 2022
(Roeger & Welfens, 2022). In the countries of EU, the electricity market is dominated by the
merit-order approach, affecting the price of electricity, based on the merit principle, in which
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dispatchable power plants enter the market in the order of their marginal costs to cover the
residual load, i.e. the difference of load and renewable generation (Trebbien et al., 2022). Using
this approach caused an excessively high increase in electricity prices (Roeger & Welfens, 2022).

Due to their key influence on the national economy, SMEs are the area most affected by
the consequences of both pandemic and energy crisis. Most national economies are fully aware
of the vulnerability of SMEs and for this reason have included direct support for the sector in
their national recovery plans. The budget of the recovery plans of most European countries is
mainly financed by the funds of the NextGenerationEU initiative, which is focused mainly on
green recovery, associated with the application of digitalization and digitization to the public
and business sectors as a response to the pandemic crisis (OECD, 2022). Slovakia, as an EU
member country, uses the NextGenerationEU funds to meet the set goals. The national
recovery plan of Slovakia uses a certain part of the funds for direct and indirect support of
SMEs. As an example, we can use one of the plan's components, including business support
through directly allocated financial resources for SMEs. An example of indirect financial
support is the targeted reduction of costs for entrepreneurs using the application of
digitalization in the public sector (Plán obnovy, 2021). Within the countries of the European
Union, we can notice similar trends in the content of recovery plans. However, the share of
funds devoted to direct or indirect support of SMEs is worrying (OECD, 2022). Holienka et al.
(2022) focused in their research on the positive effect of sufficient funds as one of the main
factors increasing entrepreneurial self-confidence and willingness to take risks, which
ultimately motivate new entrepreneurs in establishing their business.

To better understand the impact of both covid-19 pandemic and recently started Russian-
Ukrainian war, which led to the energy crisis, we will investigate how these events
contributed and will contribute to the development of the financial health of SMEs. This
study includes views, perspectives and strategies from different countries. As part of the
investigation of the impact of covid-19 on the stock market, (Ashraf, 2021) used Pearson's
correlation in his research using equivalent variables defined as stock market returns and the
development of countries' covid-19 confirmed cases. Research observed strong negative
correlation between the variables. We consider the correlation evaluation using the number
of confirmed positive cases as a potentially interesting variable that can also be used to assess
the impact of covid in other areas of the economy. For this reason, our research addresses this
research gap and uses the calculation of the correlation with the number of new confirmed
cases in connection with the use of the Value added metric as a variable determining the
assessment of the performance development of SMEs in the countries of the European Union.

2. Methodology

In the context of assessing and understanding the impact of covid-19 and the enormous
increase in energy prices caused by the Russian-Ukrainian war, we conducted a large-scale
investigation based on the research objective to determine how these events contributed to
the development of the financial health of SMEs in different countries. In order to obtain the
necessary data for the implementation of the research, we used both qualitative and
quantitative methods based on the knowledge resulted from the broader context of the given
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For a deeper assessment of the impact of the coivd-19 pandemic on the SMEs
performance in European countries, we decided to assess the occurrence of a correlation
between the covid-19 pandemic and the development of the added value of SMEs. For the
given calculation, the variable y represents the added value in selected 19 European countries
for the period 2020-2022. The variables x are represented by the annual development of the
number of new covid-19 cases in individual countries. The following table shows the values
of added value achieved in successive years in the countries included in the study.

It should be noted that the study is not based on the full number of EU27 countries. Due
to the unavailability of the dataset for some of the countries, our research includes an
extensive grouping of selected EU countries, depicted in Table 1.

Table 1. Value added by SMEs in selected European Union countries from 2020 to 2022 [M€]
(Statista, 2022)

Country 2020 2021 2022
Avg. YoY

growth [%]
Austria 109,697 116,912 125,500 6.96
Belgium 135,306 156,082 164,040 10.20
Bulgaria 20,173 21,668 23,984 9.01
Croatia 15,176 17,148 18,400 10.10
Cyprus 7,210 7,947 8,599 9.20
Czechia 63,138 68,339 74,044 8.29
Estonia 10,963 12,395 13,211 9.79
Finland 62,716 65,177 67,141 3.47

Germany 875,951 923,983 1,007,518 7.26
Greece 27,893 33,612 36,716 14.87
Ireland 87,401 91,792 99,241 6.57
Latvia 9,268 10,391 11,325 10.54

Lithuania 16,538 18,388 20,154 10.35
Malta 4,610 5,216 6,255 16.50

Netherlands 252,219 272,011 284,369 6.19
Portugal 57,571 61,155 67,007 7.89
Romania 45,870 52,000 57,130 11.58
Slovakia 23,668 24,531 27,542 7.92
Slovenia 16,870 18,608 19,690 8.06

The development of Value added reached a constant increase for selected European
countries during the observed period. Despite the crisis caused by the covid-19 pandemic
and later the energy price shock, the SMEs managed to increase Value added in 2021. This
trend continued in 2022. The average year-on-year increase for all selected countries in the
monitored period amounts to 9.20%. Malta recorded the largest average YoY increase by a
wide margin. The largest average year-on-year increase in monetary units was achieved by
Germany, which increased the produced Value added by an average of 65,784 million euros.
The Slovak Republic managed to achieve an average YoY increase just below the average of
selected European countries with a value of 7.92%. The Czech Republic, which is a
neighboring country of Slovakia and also a member of the V4, achieved a slightly better
performance with 8.29%.
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Table 2. Annual balance of new covid-19 cases in selected European Union countries from
2020 to 2022 (ECDC, 2022)

Country 2020 2021 2022
Avg. YoY

growth [%]
Austria 357,410 914,787 4,129,965 253.70
Belgium 650,040 1,475,862 2,481,394 97.59
Bulgaria 202,266 544,842 528,373 83.17
Croatia 210,837 504,408 529,447 72.10
Cyprus 22,651 144,176 429,470 367.19
Czechia 733,479 1,752,631 1,666,887 67.02
Estonia 28,393 213,738 364,137 361.57
Finland 36,681 241,354 1,057,283 448.02

Germany 1,754,432 5,440,699 28,092,559 313.23
Greece 138,850 1,072,003 3,924,347 469.06
Ireland 91,779 696,780 881,818 342.87
Latvia 40,904 235,770 672,578 330.83

Lithuania 147,861 378,766 739,358 125.68
Malta 12,774 39,696 62,773 134.44

Netherlands 795,538 2,336,036 5,363,131 161.61
Portugal 400,606 1,013,820 4,100,056 228.74
Romania 632,431 1,176,628 1,437,521 54.11
Slovakia 184,508 1,090,159 1,260,887 253.25
Slovenia 124,034 341,757 762,426 149.31

The number of new cases of covid-19 reached a significant year-on-year increase in 2020-
2022. As we can see in Table 2, in 2020 there were the fewest confirmed new cases of the entire
monitored period. It remains interesting that the year 2020 is generally considered to be the
period when the anti-epidemic measures among the states were the strictest and the public
was the most concerned. The average year-on-year increase for all selected countries in the
monitored period is 227.03%. Greece achieved the largest average annual increase with
448.02%. The largest average year-on-year increase expressed in the number of infected
people was achieved by Germany with more than 13 million cases. Slovakia achieved a
slightly higher YoY increase compared to the average value of selected European countries.
Compared to the Czech Republic, Slovakia performed worse year-on-year. However, at the
beginning of the pandemic, there were significantly fewer new cases. We can observe a rapid
increase in the number of new cases of the covid-19 pandemic in Slovakia starting in year 2021.

It should be noted that the analysis is limited by the downloadable data provided from
ecdc.europa.eu, which contains the number of new cases of covid-19 infection only up to
October 2022. We decided to consider this data limitation for the year 2022 as a full period
due to a significant year-on-year increase in the number of new cases and a low impact on
the overall result of the calculation. The data used in table 1 and table 2 represent the input
values for the correlation, aimed at assessing the interrelationship of the impact of the covid-
19 pandemic on the performance of SMEs in the countries of the European Union. We use the
Pearson Correlation Coefficient for our calculation. In the following picture we can see the
details of the correlation calculation with the selected data.
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Figure 2. Calculation of Pearson correlation with selected x and y variables

The resulting R score reaches a value of 0.7035, which represents a moderate positive
correlation. That means there is a tendency for x variables to achieve high scores with y
variables. The value of R2, the coefficient of determination, is 0.4949. To test the significance
of our results, we proceeded to test the p-value with a significance level of 0.05. With the
resulting R score of 0.7035 and sample size (n) of 57, the p-value reaches the value < 0.00001.
Since the p-value < ϔ, H0 is rejected. To better summarize the results, Table 3 follows.

Table 3. Correlation results summary

R score R2 score P-value Sample size
0.7035 0.4949 0.00001 57

Interesting aspects of the correlation of covid with SME performance is the development
of the disease during the monitored years. The number of new confirmed cases has increased
annually in most countries. One of the reasons is the different variants of covid-19 during the
course of the disease. In October 2020, we reported the first cases of the delta variant, also
referred to as B.1.617. The delta variant of covid-19 was significantly more infectious than
previous versions. The assumption of being infected with the virus has subsequently
increased, especially for people under the age of 50 (WHO, 2022). In February 2021, a new
variant was discovered, named by WHO as "Omicron variant". This new version of covid
includes increased transmissibility, infectiousness and immune escape. It has been observed
that the reinfection risk from the Omicron variant of the SARS-CoV-2 virus is substantially
higher than from the previously identified variants. Based on the mentioned facts, most of
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the countries of the European Union recorded a record number of new cases of covid-19, as
it follows from the data we used to calculate the correlation. Despite the high infectivity, the
delta and omicron variants are described as less severe with a milder and shorter course
(Khajotia, 2022).

We are aware of the fact that, despite the high number of new confirmed cases of covid-
19, value added metric for selected 19 countries of the European Union recorded a significant
year-on-year increase. Based on the input data for our research, we consider the year 2020,
which was at the very beginning of the pandemic, as the period when the crisis affected the
performance of SMEs the most. In 2021 and 2022, value added started to grow again despite
the increasing number of confirmed positive cases. One of the reasons may be the relaxation
of restrictions, the consequence of which in previous years was a significant limitation of
business. At the same time, as a response to the pandemic, the states developed national
recovery plans, some components of which in 2022 gradually began to fulfill their function
of business support by providing financial resources for SMEs. The initiative of the European
Union, NextGenerationEU, also played its role with the aim of supporting entrepreneurship
and economic recovery through sustainability and digitalization. Last but not least, through
their entrepreneurial innovativeness, SMEs explored new possibilities for carrying out their
business activities. As an example, the significant expansion of working from home, known
as home-office, increased the adaptability of SMEs in the context of the modification of the
business model as an answer to the crisis.

3.2. The Impact of Covid and Energy Price Shock to SMEs Financial Health

The outbreak of the covid-19 pandemic has had a profound impact on the financial health
of SMEs. As a result of the sudden drop in revenues, the liquidity of the affected companies
gradually decreased. The research published under the responsibility of the Secretary-
General of the OECD, indicated that in the absence of goverment intervertion, 20% of firms
during crisis are vulnerable to exhaust their liquidity after one month, 30% after two months
and close to 40% after three months (OECD, 2020). Kalemli-Ozcan et al. (2020) estimated that
SME failure rates due to the Covid-19 pandemic will increase by 60-130% depending on the
countries selected. The study also examines the specific SME sectors most affected by the
crisis. Among the most vulnerable sectors are Accom. & Food service, Arts, Ent., & Recreation
and Mining. Kamaldeep (2021) investigated the expectations of SMEs to effectively manage
the ongoing pandemic. From the examined sample, 29% of SMEs willingly try to enter new
markets or develop new products and services, and more than 44% are looking for a new
way of financing in order to revitalize their financial resources with the application of
innovative financial management strategy.

The search for new innovative business opportunities and access to new markets have
reduced the negative impact of the pandemic on many SMEs. Some businesses have been
able to use the restrictions associated with trying to limit the spread of the infection to their
advantage. Social distancing measures have led many SMEs to accelerate the transition to
digital platforms as a new way to reach customers. SMEs that were able to effectively use the
advantages offered by digital platforms could expand their market share thanks to this
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competitive advantage. Di Maria et al. (2023) investigated how Italian fashion brands were
able to use the impact of covid-19 to strengthen their relationship with customers. Using the
advantages that e-commerce provides to entrepreneurs, they filled their websites with the
promotion of new innovative protective masks. Thanks to the refined content, the company
was able to present its customers with the offered quality and possibilities associated with
the new product. They supplemented the sales support with the initiative of communication
via Whatsapp, during which the seller in the store can present the offered products through
an activated video call. Another example of positive adaptation is the food industry, on which
covid-19 had a devastating impact. Social distancing has led to the expansion of online food
deliveries, which in the conditions of the risk of infection brought a relatively safe possibility
of using the restaurant offer without the need to visit the establishment. Due to the covid
pandemic, many restaurants that did not use digital services until then have reached out to
the possibilities of online ordering of their meals for customers (Li et al., 2022).

4. Discussion

While some SMEs have been able to adapt and survive, many others have had to close
their doors or reduce their operations significantly. Determining the exact values of the
number of SMEs that were forced to cease their activities due to the consequences of covid-
19 is prevented by the fact that different countries of the world do not provide comprehensive
statistics of the impact of the pandemic on their business sector in precise numbers that would
be measurable and at the same time internationally comparable. The study Gourinchas et al.
(2020) prepared the comparison of aggregate SME failure rate during the non-covid period
and after the impact of the pandemic for selected countries of the European Union. From the
original value of 9%, the SME failure rate would increase to approximately double the value
of 18% in 2020 if the government did not take measures. However, in reality, many
governments have provided quite significant support to the business sector. Measures
representing less significant business support include, for example, deferral of taxes, rent and
interest reduction. On the contrary, cash grants can significantly reduce the rate of failure of
SMEs. According to estimates, a grant equivalent to 15 percent of a firm's annual wages in
the current year would reduce business failure to 12.40% from a projected 18% without
government intervention.

The impact on the financial health of SMEs can also be observed in the case of the second
current crisis, caused by a sudden energy price shock. The increase in energy prices affects
SMEs in several ways. In general, we can say that an increase in operational costs reduces the
achieved profitability. Paying a higher bills for energy can severely disrupt liquidity of many
businesses due to the necessity of paying costs earlier than recieved payment from the
customers (Bongalonta & Bongalonta, 2022). Businesses that are able to deal with an
increased operating cost, reduced liquidity and negatively impacted Cash flow, can gain a
significant competitive advantage. SMEs unable to effectively adapt to enormously increased
energy prices can also lose the ability to effectively invest in business opportunities (Hussain
et al., 2022). This fact results primarily from the need to spend financial resources to
compensate for increased electricity prices or to mitigate the effect of price shock with an
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investment in energy-efficient technology with potential savings in the long term. One of the
effective ways to cope with the increased operating costs caused by the energy crisis is to save
funds through minimizing power losses and voltage deviation in the distribution network
(Mubarak et al., 2022).

Despite the mentioned negative aspects of the energy crisis, we can find several positive
effects in the given event that can help SMEs in their business and improve the overall level
of financial health and performance. The need to adapt to excessively increased energy prices
will force some SMEs to diversify energy sources so that they are not forced to rely on only
one specific energy source. The second possibility is an investment in new energy equipment
with renewable energy. A good example of fulfilling the diversification of energy sources
while supporting the sustainability, is the installation of photovoltaics. In fact, as one of the
main advantages of the energy crisis, we can consider the need for SMEs to look for different
ways of reducing electricity consumption and saving financial resources.. By improving the
processes associated with the transformation cycle, companies can identify the sources of
energy waste and make corrections. Such an action will require a large investment of time
and possibly a certain amount of resources to achieve any significant savings for SMEs from
which they could benefit in the long term.

Conflict of interest: none.
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Abstract: The Czech Republic and Poland face serious challenges related to the further
development of renewable energy sources and the continuation of the energy transformation.
It should be noticed that the analysed renewable energy source can be particularly easily
implemented in rural areas. This is related to the dispersed potential of locating hydropower
installations. It should be emphasized that both the Czech Republic and Poland do not fully
use the potential of hydropower in rural areas. The aim of the article is to analyse the
development of hydropower in the Czech Republic and Poland. The article also demonstrates
conditions related to relieving energy transmission networks due to the reduced importance
of large coal-fired power plants in Poland and the Czech Republic. Moreover, the article
indicates the positive impact of using some hydropower plants as energy storage, which may
improve the stability of the energy system locally.

Keywords: renewable energy sources; economy; hydropower; Czech Republic; Poland

JEL Classification: O11; Q28; Q56

1. Introduction

The development of renewable energy in the Czech Republic and Poland is, among other
things, an element of improving the quality of the natural environment, a solution supporting
the reduction of the use of fossil fuels and a response to the growing pressure from the
European Union authorities and European residents to improve the quality of life (European
Commission, 2023; Zarýbska & Dzikuî, 2013). It should be emphasized that air quality is
particularly bad in Poland; according to data from the European Environment Agency
prepared by Toute l'Europe, Poland has 7 out of 10 most polluted cities in the EU. The
remaining 3 cities are located in Croatia (one city) and Italy (two cities). It should be underlined
that Poland is still a country largely dependent on coal. Polish energy industry currently relies
on approximately 70% of hard coal and brown coal, which emits huge amounts of suspended
dust and other harmful substances when burned. One of the important elements of improving
environmental quality is reducing the share of fossil fuels through the development of
renewable energy sources, including hydropower (Olczak, 2022; Rokicki et al., 2022). The
Czech energy sector is much less reliant on coal due to the two nuclear power plants in
operation, which in 2020 accounted for 36.7% of the energy produced (Energetický Regulaðní
ÚĪad, 2023). The Czech Republic and Poland are not among the leaders in renewable energy in
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the EU. The share of RES in both countries is below the EU average (Fig. 1). Additionally,
hydropower plays an important role in the energy mix of EU countries. The share of
hydropower in the EU-27 was relatively high, accounting for 13.8% of the total net electricity
production in 2020 (Eurostat, 2023).

Figure 1. Share of energy from renewable sources, by country (European Environment Agency, 2023)

2. Methodology

The aim of the article is to analyse the development of hydropower in the Czech Republic
and Poland. The article also demonstrates conditions related to relieving energy transmission
networks due to the reduced importance of large coal-fired power plants in Poland and the
Czech Republic (Yan et al., 2021; Raczkowski et al., 2022; Urban & Dzikuî, 2013). Moreover,
the article indicates the positive impact of using some hydropower plants as energy storage,
which may improve the stability of the energy system locally (Chu et al., 2022).

The methodology of the research conducted in the article is related to the purpose of the
analyses. The indicated research goal was a contribution to the use of methods typical of social
sciences (Poór et al., 2015). In order to effectively achieve the assumed research objectives,
several research methods were used:

¶ analysis of the subject literature,
¶ tabular and descriptive charts
¶ methods of descriptive and mathematical statistics,
¶ deductive method,
¶ analysis of source documents.
The collected data was helpful in carrying out analyses of the potential development of

hydropower in the Czech Republic and Poland. The analyses performed were used to
determine the development potential of hydropower in the coming years. The research used
secondary data obtained from central and local government authorities of individual countries.
The paper carried out analyses based on statistical data and other information related to the
operation and development of hydropower. The research methods and techniques used in the
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article allowed achieving the assumed goal. Statistical data and other important information
used during the analyses constituted the basis for drawing conclusions regarding the analysed
renewable energy source, i.e. hydropower.

3. Results

It should be noted that the development potential of hydropower in the Czech Republic
and Poland is limited. However, it is important to analyze the environmental and economic
possibilities of developing this renewable energy source. Greater use of the technical potential
of hydropower may be an important element in the gradual reduction of the use of
conventional fuels. This may be an important element in the development of renewable energy
in rural and less urbanized areas (Azarinfar et al., 2024; Heidari et al., 2024).

In Poland, the share of hydropower in total production was much lower than in the EU.
However, the share of hydropower production in 2020 in the Czech Republic was higher than
in Poland and closer to the EU average, even though in all analysed years the sum of
hydropower-based production was lower than in Poland (Table 1). However, due to the much
lower total electricity production in the Czech Republic compared to Poland, Czech
hydroelectric power plants had a larger share in the total energy production.

The Czech Republic and Poland are located in Central and Eastern Europe with a similar
climate. Poland covers an area almost four times larger (312.7 thousand km2) than the Czech
Republic (79.9 thousand km2) and is also inhabited by many more people (over 38 million) than
the Czech Republic (less than 11 million). However, in the Czech Republic the average
population density is higher (135.5 people per km2) than in Poland (122.7 people per km2). Most
of the Czech Republic is located on the Bohemian Plateau and is surrounded by mountain
ranges. Poland, on the other hand, is a lowland country with mountain ranges in its southern
part. Most of Poland is below 300 m above sea level. The climate of the Czech Republic is mild
and depends on the altitude above sea level. In turn, the border between the temperate and
subarctic as well as the continental and oceanic climate zones runs through Poland. This causes
significant weather variability, especially severe in recent years (e.g. periods of drought).

In the Czech Republic and Poland, most of the rainfall falls in the summer months.
However, in winter there is the least rainfall and it occurs mainly in the mountains. The average
rainfall in the Czech Republic ranges from 600 mm to 800 mm. However, in Poland the average
rainfall is approximately 600 mm with possible significant deviations from the indicated values
in both countries. But, similarly to the Czech Republic, Poland also records higher annual
rainfall in mountainous areas. The main water divide in Europe is located in the Czech
Republic, separating the basins of the Baltic, Black and North Seas. One of the country’s main
rivers is the Elbe, which flows into the North Sea. The Morava River, in turn, flows into the
Danube. The last major river, the Odra, flows into the Baltic Sea. However, approximately
99.7% of Poland’s area belongs to the Baltic Sea catchment area, which consists mainly of the
Vistula and Odra river basins (nearly 90%) and, to a small extent, the Neman river basin (less
than 1%). The rest (just over 9%) constitutes the direct basin of the Baltic Sea.
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Table 1. Hydropower electricity production capacities in EU countries - in MW

Specification 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

European Union—27 countries 142,433.708 143,073.780 144,156.131 144,329.264 146,291.976 147,816.738 148,584.348 148,613.314 148,996.193 148,982.176

Belgium 1,426.000 1,427.000 1,429.000 1,431.000 1,422.000 1,419.100 1,417.100 1,417.800 1,414.100 1,415.800

Bulgaria 3,108.000 3,181.000 3,203.000 3,219.000 3,219.000 3,223.000 3,371.550 3,379.000 3,378.350 3,376.456

Czechia 2,023.000 2,029.000 2,064.000 2,062.000 2,069.000 2,071.000 2,080.890 2,080.598 2,080.955 2,081.012

Denmark 9.000 9.000 9.000 9.000 6.878 9.267 7.153 7.153 7.263 7.263

Germany 11,367.000 11,185.000 11,197.000 11,190.000 11,212.000 11,164.000 11,078.000 10,652.000 10,698.000 10,757.000

Estonia 5.000 8.000 8.000 5.000 6.000 6.000 7.300 7.300 6.000 8.000

Ireland 237.000 529.000 529.000 529.000 529.000 529.000 529.000 529.000 529.000 529.000

Greece 3,224.000 3,236.000 3,238.000 3,389.000 3,392.000 3,392.000 3392.000 3,409.000 3,412.000 3,417.000

Spain 18,197.000 18,207.000 18,818.000 18,856.000 19,686.000 19,711.000 19,710.000 19,710.572 19,744.667 19,747.592

France 25,454.181 25,469.754 25,458.073 25,398.027 25,368.096 25,435.177 25,517.417 25,542.147 25,674.256 25,496.113

Croatia 2,127.000 2,127.000 2,176.000 2,178.100 2,192.100 2,189.100 2190.300 2,196.800 2,197.000 2,197.200

Italy 21,568.000 21,752.000 21,890.000 21,979.000 22,099.000 22,181.000 22,307.160 22,393.119 22,434.666 22,604.426

Cyprus 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Latvia 1,571.000 1,573.000 1,585.525 1,586.748 1,586.693 1,563.196 1,563.260 1,563.339 1,585.204 1,584.755

Lithuania 876.000 876.000 876.000 877.000 877.000 877.000 877.000 877.000 877.000 877.000

Luxembourg 1,132.300 1,132.300 1,132.300 1,328.300 1,328.300 1,328.300 1,328.580 1,328.508 1,328.508 1,328.508

Hungary 55.000 56.000 57.000 57.000 57.000 57.000 57.000 57.000 58.000 58.000

Malta 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Netherlands 37.000 37.000 37.000 37.000 37.000 37.000 37.000 37.000 37.000 37.000

Austria 12,642.227 12,773.726 12,848.233 12,997.089 13,112.909 13,570.598 13,717.985 14,088.138 14,162.000 14,169.295

Poland 2,345.000 2,350.000 2,354.000 2,363.000 2,369.000 2,385.000 2,389.559 2,390.768 2,396.512 2,399.102

Portugal 5,529.000 5,706.000 5,655.000 5,709.000 6,162.000 6,954.000 7,219.731 7,229.642 7,255.885 7,234.706

Romania 6,411.000 6,455.000 6,509.000 6,523.000 6,619.000 6,644.000 6,610.437 6,617.714 6,602.737 6,565.675

Slovenia 1,137.000 1,138.000 1,183.000 1,180.000 1,179.000 1,177.000 1,230.926 1,227.716 1,230.090 1,230.273

Slovakia 2,494.000 2,493.000 2,493.000 2,493.000 2,495.000 2,493.000 2,493.000 2,496.000 2,494.000 2,496.000

Finland 2,885.000 2,913.000 2,922.000 2,946.000 2,947.000 2,947.000 2,968.000 2,963.000 2,949.000 2,959.000

Sweden 16,574.000 16,411.000 16,485.000 15,987.000 16,321.000 16,454.000 16,484.000 16,413.000 16,444.000 16,406.000

Source: Eurostat (2023)
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Both Poland and the Czech Republic have a rich history of using water energy in economic
processes. Originally, it was used in water mills, and the first of them operated in Poland and
Czech Republic in the 12th century (Piwowar & Dzikuî, 2022; Havlíðek et al., 2022). Its use
corresponds to the Pan-European trends (Štùpán & KĪivanová, 2000). Its use corresponds to the
Pan-European trends. Hydropower systems, including primary ones using the energy of
flowing water in the form of a mill, are perceived as basic elements of economic and social
development processes, including in rural areas (Szatten et al., 2023). In both Poland and the
Czech Republic, and more broadly in Central and Eastern Europe, there have been periods of
increased interest and development in hydropower, as well as periods of lack of interest and
significant environmental constraints in expanding existing hydropower facilities (KaėuŊa et
al., 2022; Steller et al., 2018).

Figure 2. Small hydropower capacities in the WSHPDR 2013/2016/2019/2022 in the Czech Republic
(MW) (UNIDO, ICSHP 2022)

Figure 3. Small hydropower capacities in the WSHPDR 2013/2016/2019/2022 in Poland (MW) (UNIDO,
ICSHP 2022)
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According to data from World Small Hydropower Development, both the Czech Republic
and Poland are currently not using the technical potential of hydropower (Figure 2 and 3). This
applies in particular to the possibility of generating energy based on small hydroelectric power
plants, which, from the point of view of investment, are less complicated during
implementation and have a smaller impact on the natural environment (Dzikuî &
Tomaszewski, 2016). This problem is particularly visible in Poland, where about one fifth of
the hydropower potential is used (UNIDO, ICSHP 2022).

4. Discussion

It should be emphasized that both the Czech Republic and Poland do not fully use the
potential of hydropower in rural areas. The possibilities for dynamic development of
hydropower in the Czech Republic are limited because the vast majority of this potential has
already been utilized. Nevertheless, the literature indicates, for example, the advantages of
natural conditions in the Moravica basin, along the Moravica River, which may be the basis for
the creation of new or renovation of old infrastructure for hydropower plants (Havlíðek et al.,
2022; Duchan et al., 2020; Gono et al., 2012). The situation is completely different in Poland,
where there are a large number of potential locations to be developed where hydrotechnical
facilities can be built or restored. This is often a relatively easy task because most potential
locations for this type of investment remain undeveloped.

An additional benefit may be at least partial use of a hydroelectric power plant as an
energy storage facility. This is important because currently in Poland the problem of using
energy generated from renewable energy sources, which is periodically produced in excess,
has not been solved. This mainly applies to sunny summer days, which are also days off
from work. A large number of small hydropower plants could, at least partially, solve this
problem. The problem of periodic increases in energy production will intensify in Czech
Republic and Poland due to the energy transformation plans, which assume dynamic
development of renewable energy sources. Nevertheless, renewable energy sources, at the
current state of technology development, do not have the potential to completely replace
the power of coal-fired power plants (in Poland) or coal-fired and nuclear power plants (in
the Czech Republic) (Charvat et al., 2020). There is currently an ongoing discussion in
Poland that nuclear energy should be a large-scale, proven alternative to coal. This is
important for the stability of the energy system in Poland and requires many challenges in
the technological, logistic and social areas.

5. Conclusions

The analyses carried out in the article demonstrate a significant potential for the
development of hydropower, especially in Poland, where the vast majority of locations
favourable for this renewable energy remain undeveloped. Although hydropower will not
be the dominant renewable energy source in the Czech Republic and Poland in the future, a
detailed economic, environmental and technical analysis should be carried out in order to
increase the use of the potential of hydropower, which, additionally with certain
modifications to the installation, in some cases can also be used as an energy storage facility.
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Such actions may, to some extent, reduce the need to expand energy transmission networks
and contribute to faster and more effective development of distributed energy.
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Abstract: Data envelopment analysis (DEA) is a modelling tool for assessment relative
efficiency and performance of the set of homogeneous decision making units (DMUs) that
transform multiple inputs into multiple outputs. Traditional models consider one-stage
transformation – DMUs are black boxes that use multiple outputs and produce multiple
inputs. In the contrary, network DEA models assume production process in a more general
and complex way. In two-stage serial DEA models, the production process consists of two
stages. The inputs of the first stage are used for production of the first stage outputs. These
outputs enter the second stage as inputs and are used for production of the final outputs of
the production process. The aim of this paper is to compare the most important approaches
for evaluation of efficiency of the two-stage serial production processes based on the
methodology of DEA. The properties of the models are discussed. A numerical example
illustrates the results of all models.

Keywords: data envelopment analysis; network models; ranking; efficiency
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1. Introduction

Traditional DEA models deal with efficiency analysis of one-stage production process, i.e.
they analyze the relative efficiency of the transformation of multiple inputs into multiple outputs.
The result of this analysis is an efficiency score that express that the unit under evaluation works
on efficient frontier (is efficient) or not (is inefficient). This score is computed relatively to the
other units of the homogeneous set of DMUs, i.e. adding or removing one unit of the set may
(but need not) change the efficiency scores of other units. In general, the production process may
be much more complex and cannot be expressed as one-stage process.

Network production processes may consist several interconnected sub-processes. Their
efficiency may be analyzed by network DEA models. The simplest case of network structure
is a two-stage serial process as presented in Figure 1. Let us consider the DMUi and denote
the inputs of the first stage as xij, i = 1,…,n, j = 1,…,m, and the outputs of this stage that enter
the second stage of the process as its inputs as zil, i = 1,…,n, l = 1,…,p, where n is the number
of DMUs, m is the number of the inputs of the first stage, and p is the number of the outputs
of the second stage entering the next stage as inputs. The final outputs (t is their number) of
the first stage (not entering the second stage) are ώɛ i = 1,…,n, g = 1,…,t. Similarly, the

independent inputs (their number is s) of the second stage are ώɜ , i = 1,…,n, h = 1,…,s. The
final outputs of the second stage and final outputs of the whole production process are
denoted as yik, i = 1,…,n, k = 1,…,r, where r is their total number.
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ihy¡¡ , h = 1,…,s

Stage 1 Stage 2

xij, j = 1,…,m zil, l = 1,…,p yik, k = 1,…,r
i = 1,…,n

igy¡ , g = 1,…,t

Figure 1: Two-stage serial production process

Network DEA models are of an increasing interest of researchers since the pioneering
work (Färe & Grosskopf, 2000) was published. Tone and Tsutsui (2009) extended the current
network models by measuring the efficiency using slacks and formulated their slack-based
network model. The idea of slack-based measure (SBM) of efficiency was further developed
by (Jablonský, 2018). The models for two-stage serial system were introduced in (Kao &
Hwang, 2008) and (Chen et al., 2009). These models will be discussed in detail in the next
section of the paper. An interesting approach for analysis of network production processes
was published in (Mahdiloo et al., 2016). An extensive review of network DEA models can
be found in (Kao, 2014).

The aim of this study is to compare the current modelling approaches for efficiency
analysis of two-stage serial production processes. Section 2 presents basic definitions and
formulations of two-stage serial DEA models. The main shortcoming of these models consists
in their results. No DMU of the set need not be identified as efficient, i.e. of units may be
inefficient. The model formulated in (Despotis et al., 2023) tries to overcome this shortcoming.
This model is introduced in the last part of Section 2. The results of all presented models will
be compared in Section 3 using an example of 24 insurance companies. The final section of
the paper concludes the research and discusses its results.

2. Methodology

The history of DEA models started by publication of the paper (Charnes et. al., 1978).
Their model considers multiple inputs being transformed by the DMU into multiple outputs
is often known as CCR model. The input-oriented formulation of this model in its
envelopment form can be written as follows:

Minimize CCR
qq

subject to l q-

=
+ =ä

1
,

n

ij i j q qj
i

x s x j = 1, ..., m, (1)

l +

=
- =ä

1
,

n

ik i k qk
i

y s y k = 1, ..., r,

li ȁ 0, - ² 0,js + ² 0,ks i = 1,…, n, j = 1,..., m, k = 1,..., r,
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where - ,js j = 1,..., m, + ,ks k = 1,..., r, are slack variables, and q is the index of the unit under

evaluation. li, i = 1, …, n are non-negative variables of the model that express the intensity of
the units of the set in evaluation of the DMUq. qq is another variable of the model that express
the efficiency score of the DMUq. Its maximum value 1 indicates that the unit q works in an
efficient way, values less than 1 indicate inefficiency.

Two-stage serial models are much complicated that the traditional CCR model
formulated above. The problem is that the level of efficiency of the unit under evaluation
depends not only on the inputs and outputs of one stage. Here, increasing of efficiency of the
first stage by increasing its outputs leads to decreasing of the efficiency of the second stage
because of its higher inputs. Further in this and following sessions we consider the simplest
case of the two-stage serial process where both stages have no independent variables – inputs
of the first stage and outputs of the second stage, i.e. s = t = 0.

Kao and Hwang (2008) model connects both stages using the middle constraint in the
formulation below and considering li and µi, i = 1, …, n intensity variables for the first and
second stages respectively. Its input-oriented formulation follows:

Minimize qq

subject to

l q
=

¢ =ä
1

, 1,2,..., ,
n

ij i q qj
i

x x j m (2)

l m
= =

- ² =ä ä
1 1

0, 1,2,..., ,
n n

il i il i
i i

z z l p

1

, 1,2,..., ,
n

ik i qk
i

y y k rm
=

² =ä
li ȁ 0, ϟ i ȁ 0, i = 1,2, …,n.

The efficiency score of the unit under evaluation qq is less or equal to 1. The maximum
value 1 is reached for the unites that are efficient in both individual stages. Target input and
output values can be derived as a linear combination of all other units of the set using optimal
values of intensity variables li and µi. The output-oriented formulation may be formulated in
a similar way.

Chen et al. (2009) formulated two-stage serial DEA model with the assumption of
constant returns to scale as follows:

Minimize qq fq -

subject to l q
=

¢ =ä
1

, 1,2,..., ,
n

ij i q qj
i

x x j m (3)
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Similarly to the previous model (2), li and µi, i = 1, …, n are intensity variables for both
stages, ϛq and ϩq are input-oriented efficiency scores for the first stage and output-oriented

scores for the second stage. New variables qlz of model (3) connect both stages of the

production process. The DMUq is efficient in model (3) if it is efficient in both stages, i.e. ϛq = 1
and ϩq = 1. The inefficient units in the first stage have ϛq < 1, the inefficiency in the second
stage is indicated byϩq > 1. The final efficiency score of the DMUq may be derived as a product
of both efficiency scores where ϩq must be considered as its reciprocal value. The problem of
both models (2) and (3) is the possible inefficiency of all units of the set, i.e. no unit is efficient
in both stages, which is a strange conclusion.

Jablonský (2018) combines model (3) and the SBM model introduced by Tone (2001) for
the analysis of two-stage processes. This model measures the level of efficiency using slack
variables, and its formulation is as follows:
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In model (4), - =, 1,..., ,js j m and + =, 1,..., ,ks k r are slack variables assigned to the j-th

input and k-th output, respectively, t is a parameter that express a maximum deviations of
intermediate target values zql and new qlz variables. Objective function of model (4) is defined

as a ratio of average slacks in the input space and average slacks in the output space – in a
similar way as in SBM model (Tone, 2001). Model (4) is not linear in the objective function
but can be transformed into a linear model quite easily. The DMUq is efficient in model (4) if
all input and output slacks equal to 0, i.e. the objective function of model (4) equals to 1.
Lower values indicate lower level of efficiency (or higher level of inefficiency).

A shortcoming of all presented models is a possible inefficiency status of all units, i.e. no
DMU is found as efficient which is a strange result. Despotis et al. (2023) developed a simple
approach that overcomes this shortcoming. The two-stage production process is considered
in two perspectives:

¶ Perspective 1. The inputs of the first stage are considered to produce both outputs of the
first stage and the final outputs of the second stage. In this perspective, the total number
of inputs is m, and the number of outputs is (p + r). The efficiency score within this
perspective can be derived by traditional CCR model (2) or by any other single stage DEA
model. Let us denote q 1 the score derived in this way.

¶ Perspective 2. The inputs of the first stage are taken together with the inputs of the second
stage as the inputs of the new model that produce the final outputs. In this case, the total
number of inputs is (m + p) and the number of outputs is r. The efficiency score of the new
model can be derived by standard CCR model as in the previous case. Let us denote q 2

the efficiency score in perspective 2.

The overall efficiency score of the two-stage serial system is defined as a geometric
average of both scores q 1 and q 2. The authors of this approach prove that the application of
this procedure leads to the result that at least one unit is overall efficient – (Despotis et al.,
2023). If more than one unit is overall efficient, one of the super-efficiency models can be
applied to discriminate among them. The inefficient unit can be ranked according to the
values of their overall efficiency scores.

3. Results

The results of several modelling approaches for efficiency evaluation of two-stage serial
processes will be compared with a data set of 24 insurance companies. The data set is not
presented here but can be found in (Kao and Hwang, 2008). This model contains two
production stages. The first one considers two inputs (operation expenses of the company
and insurance expenses) and two outputs (direct written premiums and reinsurance
premiums). Both outputs of the first stage are used as inputs of the second stage. The outputs
of the second stage (underwritten profit and investment profit) are the final outputs of the
whole system. The first stage evaluates marketing efficiency while the second stage is focused
on profit efficiency.
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Table 1 presents the results of the evaluation of efficiency of insurance companies using
traditional radial one-stage models under the assumption of constant returns to scale –
model (1). Table 1 contains the following results:

¶ The number of the DMU (insurance company).
¶ CCR 1 – CCR efficiency score of the first stage and ranking of the units according to this

indicator. Five units (1, 12, 15, 19, and 24) are identified as efficient in the first stage.
¶ CCR 2 – CCR efficiency score of the second stage and ranking of the units. Four units (3,

5, 17, and 22) are efficient in the second stage.
¶ Geom – Geometric mean of the efficiency scores of both stages and ranking of DMUs.

The results show that there is no unit efficient in both stages. It is interesting that the best
unit according to the geometric mean is inefficient in both stages.

¶ CCR XY – the results of the CCR model that does not consider intermediate variables –
inputs of the first stage are considered for production of final outputs only. Four units
(2, 5, 12, and 22) are recognized as efficient in this case. The unit 24 that is efficient in the
first stage but extremely inefficient in the second stage has the worse efficiency score
among all units.

Table 1. Results of traditional models (constant returns to scale)

DMUs CCR 1 Rank CCR 2 Rank Geom Rank CCR XY Rank
1 0.9926 7 0.7134 7 0.8415 5 0.9840 6
2 0.9985 6 0.6275 10 0.7916 8 1.0000 1
3 0.6900 23 1.0000 1 0.8307 7 0.9884 5
4 0.7243 21 0.4323 16 0.5596 20 0.4882 14
5 0.8375 13 1.0000 1 0.9152 2 1.0000 1
6 0.9637 8 0.4057 18 0.6253 15 0.5938 13
7 0.7521 16 0.5378 13 0.6360 14 0.4698 16
8 0.7256 19 0.5113 15 0.6091 17 0.4148 19
9 1.0000 1 0.2920 23 0.5404 22 0.3270 22
10 0.8615 11 0.6736 9 0.7618 10 0.7807 10
11 0.7405 18 0.3267 22 0.4919 23 0.2826 23
12 1.0000 1 0.7596 6 0.8716 3 1.0000 1
13 0.8107 14 0.5435 12 0.6638 12 0.3527 20
14 0.7246 20 0.5178 14 0.6125 16 0.4696 17
15 1.0000 1 0.7047 8 0.8395 6 0.9793 7
16 0.9072 10 0.3847 19 0.5908 18 0.4717 15
17 0.7233 22 1.0000 1 0.8505 4 0.6349 11
18 0.7935 15 0.3737 20 0.5445 21 0.4271 18
19 1.0000 1 0.4158 17 0.6448 13 0.8220 9
20 0.9332 9 0.9014 5 0.9172 1 0.9351 8
21 0.7505 17 0.2795 24 0.4580 24 0.3328 21
22 0.5895 24 1.0000 1 0.7678 9 1.0000 1
23 0.8501 12 0.5599 11 0.6899 11 0.5990 12
24 1.0000 1 0.3351 21 0.5789 19 0.2571 24

Table 2 contains similar results as Table 1 but for the two-stage methods including the
newest approach (Despotis et al., 2023). Table 2 has the same structure as the previous table.
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There are presented efficiency scores derived by the methods and the ranking of DMUs
according to these scores. The following methods are included:

¶ Kao – Kao and Hwang (2008) method – model (2). One can notice that no unit is efficient
according to this approach, and all efficiency scores (except the DMU9) are very low.

¶ Chen – The efficiency scores given by Che et al. (2009) method – model (3) – are higher
that those from the previous case but again, no unit is efficient. The rankings of units
obtained by both methods are the same.

¶ SBM – SBM model (4) is based on different principles than the remaining radial models.
This is the reason that the ranking of units is here little different to the rankings of other
methods.

¶ Despotis – The results of Despotis et al. (2023) model are presented in the last two
columns of Table 2. They show the main property of this model that at lleast one unit is
efficient – in our case three units (9, 10, and 12) are efficient.

Table 2. Results of two-stage models (constant returns to scale)

DMUs Kao Rank Chen Rank SBM Rank Despotis Rank
1 0.3936 4 0.6274 4 0.3578 2 0.9653 5
2 0.1472 21 0.3836 21 0.1777 17 0.4743 22
3 0.1738 17 0.4169 17 0.2010 15 0.5521 19
4 0.1714 18 0.4140 18 0.1268 20 0.7898 11
5 0.1317 22 0.3629 22 0.2901 9 0.5307 20
6 0.3530 7 0.5942 7 0.2550 11 0.8841 8
7 0.2200 14 0.4691 14 0.1736 18 0.6177 17
8 0.1640 20 0.4049 20 0.3045 7 0.6276 16
9 0.9338 1 0.9663 1 0.3378 3 1.0000 1
10 0.3962 3 0.6294 3 0.3338 4 1.0000 1
11 0.1644 19 0.4055 19 0.1842 16 0.5195 21
12 0.4774 2 0.6909 2 0.3259 5 1.0000 1
13 0.2779 10 0.5271 10 0.2972 8 0.7734 12
14 0.3059 9 0.5531 9 0.3064 6 0.8647 9
15 0.3498 8 0.5915 8 0.2200 13 0.9199 7
16 0.2760 12 0.5254 12 0.0793 22 0.8254 10
17 0.3745 6 0.6119 6 0.1116 21 0.9632 6
18 0.2778 11 0.5271 11 0.2615 10 0.7638 14
19 0.3748 5 0.6122 5 0.1498 19 0.9935 4
20 0.2598 13 0.5097 13 0.5430 1 0.7683 13
21 0.1998 15 0.4470 15 0.2066 14 0.6471 15
22 0.1995 16 0.4466 16 0.2321 12 0.6020 18
23 0.3936 4 0.6274 4 0.3578 2 0.9653 5
24 0.1472 21 0.3836 21 0.1777 17 0.4743 22

Correlation coefficients between all pairs of efficiency scores computed by the presented
approaches are presented in Table 3. They show that the level of correlation between
traditional efficiency measures computed by CCR model in the first and second stages are
very low and the correlation is rather negative. This conclusion is not surprising as the
outputs of the first stage lead to the lower efficiency of the second stage. The same holds for
comparison of the measures derived by all other models – the level of correlation between
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efficiency scores of the first stage and all other measures is very low. The results of Despotis
et a. (2023) model are strongly correlated with other two-stage models, and also with results
of the model that does not take into account the intermediate variables (CCR XY). There is
almost perfect positive correlation between Kao and Hwang (2008) and Chen et al. (2009)
models.

Table 3. Correlation between the efficiency scores

CCR 1 CCR 2 CCRXY Geom Despotis Kao Chen SBM
CCR 1 1.0000
CCR 2 -0.2274 1.0000

CCR XY 0.2058 0.7828 1.0000
Geom 0.1889 0.9026 0.8788 1.0000

Despotis 0.2236 0.8428 0.9523 0.9375 1.0000
Kao 0.2153 0.7691 0.9657 0.8735 0.9081 1.0000

Chen 0.2002 0.7721 0.9737 0.8736 0.9148 0.9944 1.0000
SBM 0.0278 0.7275 0.5993 0.7122 0.6669 0.5725 0.5757 1.0000

4. Discussion and Conclusions

DEA models for efficiency and performance evaluation of two-stage serial production
processes are the simplest models of the broader family of network DEA models. The general
production system can be considered as a combination of serial and parallel sub-processes.
To evaluate the efficiency of such complex processes, various DEA based models have been
formulated in the past. A general SBM model was formulated in (Tone & Tsutsui, 2009).
A review of DEA network models was published in (Kao, 2014). This study formulated a set
of the most often used two-stage serial DEA models and compared their results on a case of
24 insurance companies. The results show that the final efficiency score of the whole system
depends mainly of the efficiency of the second stage. The results of all two-stage models
considered in the study are more or less consistent with each other. Future research in this
field will be focused on considering a dynamic factor to the analysis, i.e. formulation of
dynamic DEA models because time factor is not solved satisfactorily yet.
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Abstract: Sustainable transport is a highly debated topic in the context of reducing the carbon
footprint. Among other things, this article provides an overview of different perspectives on
sustainable transport behavior. The researchers focused on the Czech consumer and some
aspects of their sustainable transport behavior. The aim of this paper is to present the results
of a questionnaire survey on a representative sample of Czech consumers. The investigation
focused mainly on the frequency of car use for transport, popularity and options for
carsharing or public transport. Among others, factors hindering the use of public transport
were identified. Furthermore, the researchers' attention was focused on the perceived
environmental friendliness of different modes of transport. The results show that the Czech
consumer perceives eco-friendly modes of transport positively, but he himself does not
behave very sustainably in personal transport for various reasons, which will be presented
in this article.

Keywords: carsharing; consumer behavior; sustainability; sustainable transport

JEL Classification: L62; M11; M31

1. Introduction

The chapter is focused on defining the concept of sustainability, specifically examining
how sustainability is understood in the context of transportation. Various forms of
sustainable transportation are described. Subsequently, current trends in the Czech
Republic's automotive market are introduced in the context of the shift towards sustainable
behavior in transportation. This chapter enlighten aspects of sustainable transportation
examined in a research study, the results of which are later discussed in Chapter 2.

In this context, sustainability is conceptualized as a form of development that satisfies
current needs without compromising the ability of future generations to meet their own
needs. Emphasis is placed on consideration for future generations and a review of the impacts
of consumer behavior. An alternative interpretation underscores the elemental idea that
a sustainable system is one that survives and persists (Costanza & Pattern, 1995). This concept
is further developed through the pillars of the Triple Bottom Line.

Sustainability is fulfilled on multiple levels, as outlined in the Triple Bottom Line,
defined by John Elkington in the 1990s (Elkington, 2018). The Triple Bottom Line defines the
main three pillars of sustainability – people, planet, profit. These represent the economic,
environmental, and social pillars, which should be fulfilled synergistically. When addressing
environmental protection in the context of transportation, it is necessary to also consider the
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economic and social aspects of decision-making. Moreover, not all measures leading to
sustainable transportation may be embraced by consumers and may not align with their
needs and capacities (both social and economic pillars).

In the context of transportation, the phenomenon of sustainable development is closely
associated with environmental impact, primarily addressing the reduction of CO2 emissions.
Transportation, especially personal road transportation, significantly contributes to environmental
pollution through CO2 emissions. Specifically, it is responsible for 60% of all emissions from
transportation. Additionally, within the European Union, transportation accounts for almost 24%
of all total emissions produced. Therefore, sustainability in transportation is primarily discussed in
the context of reduction of CO2 emissions (faktaoklimatu.cz).

Within the context of sustainable transportation, reducing CO2 emissions is a
fundamental aspect of achieving a less pollution produced in transportation. Sustainable
transportation is based on operating and managing transportation with minimal negative
impacts. It is, therefore, crucial to be aware of the impacts of one's behavior. Unfortunately,
CO2 emissions in transportation are continually increasing. From 1990 to 2015, they nearly
doubled (Zatloukal, 2015). However, in recent years, 2016, 2017, and 2018, the upward trend
stopped due to the use of better fuels with different compositions and more efficient
utilization of combustion engines, along with the gradual introduction of electric vehicles
(HHMÚ, 2020). The pandemic crisis halved emissions in land transportation compared to
2019; nevertheless, a return to higher numbers is expected. Restricting transportation could
be one solution to the climate crisis, however this does not align with consumer needs.

Personal road transport significantly contributes to the deterioration of the situation
carbon neutrality situation; therefore, attention is primarily focused on eliminating its
impacts. On the other hand, statistics from the Association of Automobile Importers indicate
an increase in registrations of new cars in the Czech Republic. Registrations peaked in 2017,
followed by a decline. However, compared to 2004, when 125,768 new cars were registered,
the 192,087 new cars registered in 2022 are still more than half higher.

Figure 1. New car registration in the Czech Republic (based on the data according to the Association
of automobile importers (2022a))

0

50

100

150

200

250

300

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Th
ou

sa
nd

s

142



The decline of total number of newly registered cars in the last five years cannot be
labelled as a shifting towards sustainable transportation in the Czech Republic. The COVID
crisis followed by decreasing demand played a significant role in lower number of
registrations. Thanks to the COVID crisis we are facing an increasing age of the vehicles used
in a personal transportation. Older vehicles, in the context of emissions during vehicle
operation, may be perceived as less sustainable than newly registered cars with lower
emissions production during their lifetime.

The age of the vehicle fleet in the Czech Republic has shown a consistently increasing
trend. In 2011, it was 15.36, and in 2022, the age of the vehicle fleet was 18.94. The latest data
for the first two quarters of this year is already above the 19-year threshold, specifically 19.06
(Association of Automobile Importers, 2023b).

Figure 2. Used cars sales in Czech Republic. Source: processed data according to the Association of
automobile importers (2022c)

The trend of buying used cars was more significant before the year 2010, as illustrated in
Figure 2. However, even in recent years, the number of sold used cars has not fallen below the
threshold of 150,000. This trend cannot be solely attributed to a sustainable transportation
trend. Achieving sustainable transportation is possible based on four synergistic pillars:
attractive public transportation, pedestrian accessibility, compact urban planning, and
restrictions on car usage (Eliasson & Proost, 2014). Nevertheless, consumers themselves can
significantly contribute by changing their mindset and preferences towards greener future.

Forms of sustainable transport
Czech regional and district agglomerations have long been grappling with traffic chaos,

jams and congestion in general. The usual response is the construction of new roads,
expansion of existing ones, and the building of bypasses. However, these measures often
encroach upon arable land or green areas, posing threats to the health and safety of residents.
Moreover, this trend encourages the growth of personal road traffic and an interest in private
vehicles.
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A sustainable solution, on the other hand, could involve promoting public, pedestrian,
or cycling transportation (Stránský, 2022). The primary issue lies in the increasing number of
cars. According to Healey (2022), various shared transportation options, such as shared cars,
public transportation, shared bikes, or taxi services, could help reduce the number of owned
vehicles. In his study, he also suggests another emissions reduction possibility—eliminating
transportation altogether by embracing remote work.

The Czech ministry of transport is addressing the issue of traffic overload and chaos. It
has responded to the European methodology SUMP (Wefering et al., 2014), which focuses on
these strategic areas:

¶ Ensure that all residents have access to transportation options that allow them to reach
key destinations and services.

¶ Enhance transportation safety.
¶ Reduce pollution, noise, greenhouse gas emissions, and energy consumption.
¶ Improve the efficiency of both passenger and freight transportation.
¶ Contribute to enhancing the attractiveness and quality of the urban environment for

residents, the economy, and society.

The methodology of the ministry of transport of the Czech Republic, based on these
strategic areas, has defined its visions and possibilities for their fulfilment, as shown in the
following Table 1.

Table 1. Mobility vision

Mobility vision Strategic goal Specific goal Measures and suitable
activities (selection)

City with a high-quality
living environment

Reduce the number of
residents exposed to

excessive noise by 20%
within 10 years

Decrease noise load below
the limit value on specific

urban routes

Reduce driving speed;
modernize public

transport vehicles and
infrastructure

City with safe
transportation

Decrease the number of
traffic accidents with serious
injuries or fatalities by 50%
withing 10 years (EU target)

Reduce the number of
accidents involving

pedestrians at crossings
and locations for crossing

and cyclists at cyclist
crossings by 50%

Add and improve
pedestrian crossings
and cyclist crossings;

ensure visibility at
crossing locations; a

campaign focused on
illuminating cyclists

City with quality public
transport

Transport Increase the share
of public transport journeys

by 3% within 10 years

Increase the number of
public transport

passengers on a specific
route between the city

center and residential area
by 15%

Dedicated lane for
public transport

vehicles; preference for
public transport

vehicles at
intersections;

optimization of the
timetable

Public transport, pedestrian, and cycling mobility are significantly supported in the
context of the social aspects of sustainability. Safety, noise, or a high-quality living
environment is a priority. Moreover, transportation significantly influences the economic
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aspect – fuel prices, public transport fares, opportunities to purchase electric vehicles, or
shared transportation.

The World Commission on Environment and Development (1987) defines sustainability
as development that meets the needs of the present without compromising the ability of
future generations to meet their own needs. It is necessary to ensure that the mobility of
current generations does not excessively impact the mobility options of future generations.

2. Methodology

Sustainability in transportation has been the subject of interest for researchers addressing
the project of the Student Grant Competition at the Škoda Auto University. Czech consumers
and their attitudes or perceptions of sustainable transportation are crucial to describing
consumer behavior. From a marketing perspective, it is an opportunity to effectively
communicate sustainable principles in transportation by knowing their habits and believes.
First, desk research was conducted to uncover important aspects of sustainable behavior in
transportation via using data and published results from previous research surveys at the
Škoda Auto University. The current factors of sustainable behavior in transportation were
identified through the comparison of these results and the analysis of secondary data.

By defining the research gaps and identifying the basic attributes of sustainable transport
behavior, the following research question was formulated: 'What is the sustainable transport
behavior of Czech consumers in the context of using private cars, carsharing or public
transport?' Answering this question can help to better understand the consumer, their
attitudes, perceptions and needs. Also for this reason, attention is paid to differences between
different age groups in their perception of sub-aspects of sustainable transport behavior, e.g.
carsharing or preference for electric vehicles.

Subsequently, a questionnaire survey was organized in collaboration with the research
agency BehavioLabs in February 2023. The research aimed to describe the sustainable
behavior of Czech consumers in transportation based on established factors of sustainable
behavior in transportation. First, based on the stated research objective, the
operationalization was carried out in the context of the assigned topic of sustainability in
transport. The key aspects were broken down into sub-topics so that the questionnaire met
the requirements of clarity, readability and functionality, or relevance to the topic of the
survey. The cooperating research agency has many years of experience in creating and
distributing questionnaires and was a significant help in this phase to achieve relevant data
and a representative sample of Czech respondents. A total of 1,000 completed questionnaires
were used in data processing, with a quota selection of respondents based on the research
agency's respondent panel ensuring the representativeness of the respondent sample, and
the data from the questionnaire survey can be generalized.

The interpretation of the results in this chapter will focus on describing the use of cars
by Czech consumers, its frequency, reasons for not using cars, and motives for driving.
Attention will also be focused on car-sharing and the use of public transport. From the
perspective of Czech consumer attitudes, the results of a survey section dedicated to the
perception of different types of transport from an environmental perspective will be
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presented. To complement the frequency analysis, contingency tables were developed to
demonstrate the relationships between the age of respondents and the sub-aspects of
sustainable transport behavior.

3. Results

3.1. Czech Consumers and their Car Usage

Transportation for most Czechs means using cars for their own mobility. Therefore, it
was necessary to find out how much car transport is used by Czech consumers and
potentially confirm this trend. From the graph in Figure 3, it is evident that a significant
portion of the Czech population uses a car practically every day (48% of respondents). At
least once a week, 261 out of 1000 respondents drive a car. Similarly, 13% of respondents
stated that they drive a car once a month, less frequently, or not at all.

Figure 3. Frequency of car use

The next question was focused on the reasons leading respondents to limit car usage.
The question was answered only by respondents who drive less frequently or once a month.
The following graph in Figure 4 does not indicate that the ecological aspect plays a significant
role in the decision to use a car. Only 48 out of 262 respondents answered that they want to
save the environment. The financial aspect is addressed by 77 out of 262 respondents.

The use of car traveling was also examined from the perspective of why consumers use
the car for. Respondents could choose multiple answers from the options provided. Three
quarters (74%) answered shopping. For weekend trips to visit family, cottages, or excursions,
59% of respondents use a car. Similar percentages are reported for commuting to work and
vacation travel (47% for work, 49% for vacation), which also corresponds to the responses
regarding the frequency of car travel. Nearly 50% of respondents use a car every day,
suggesting that transportation to work is a significant factor. 36% of respondents pick up
children or family members by car, and only 22% use a car for work-related reasons (drivers,
sales representatives, etc.)
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Figure 4. Reasons for limited usage of car

Figure 5. Reasons for car usage

From the above, it is evident that Czechs use cars frequently, mainly for their shopping
or weekend trips. The reasons for their use outweigh the costs, and environmental
considerations deter other, additional reasons.

3.2. Czech Consumers and Sustainable Transport

Sustainability in transportation is a trend addressed not only internationally but has been
a subject of discussions on various levels in the Czech Republic for several years. The need
for change is becoming increasingly prominent. Consideration is given not only to the
elimination of car transportation but also to electromobility. These two directions were
assessed in another questionnaire question. Consumer opinions on electromobility and other
forms of transportation, in the context of their ecological impact, are crucial aspects for
subsequent communication about electric vehicles.
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As indicated by the graph in Figure 6, the train ranked as the most sustainable type of
transport in the evaluation by Czech consumers. The ranking system is set from 0 to 5 (0 for
the most sustainable type of transport, 5 for the least sustainable type of transport). Train was
ranked on a first place by 408 respondents. In contrast, the least favorable rating, with an
average of 4.725, was given to gasoline/diesel cars, followed by buses with an average
ranking of 4.043. The electric car is perceived as highly ecological, ranked first by 304
respondents, with an overall average ranking of 2.991. In the Czech Republic, the number of
newly registered electric vehicles is around 2%, and the first two quarters of 2023 indicate an
increase to 3.15% of the total number of newly registered cars. While the percentage is
growing, from the perspective of the European Union's direction, the goal is still quite distant.
Significant sustainability factors, such as the purchase price of the vehicle or the inexperience
of Czech consumers with electric cars, play a substantial role here. (Jaderná et al., 2018).

Figure 6. Types of transport sorted from the most sustainable to the least sustainable

The previous graph shows that electric cars are perceived as very environmentally
friendly. But what is the interest in buying an electric car? The contingency table presented
below compares the willingness to buy an electric car between different age categories. For
clearer results, the answers have been converted into a relevant frequency, i.e. a percentage
of the total number of respondents in the given age categories.

This shows that the two oldest age categories are the least interested. 19% of respondents
aged 55-64 and 12% of respondents aged 65+ gave the answer maybe. Conversely, 43% of
respondents aged 18-24 are considering buying an EV and absolutely not 50% of respondents
aged 18-24 are considering it, compared to 78% of those aged 55-64 and 83% of those aged 65+.

Table 2. Buying of an electric car

Age Group 18–24 25–34 35–44 45–54 55–64 65+
Definitely 6% 6% 3% 5% 2% 2%

Maybe 43% 32% 32% 25% 19% 12%
Has 1% 0% 1% 1% 1% 3%
No 50% 62% 64% 69% 78% 83%
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Shared mobility is one of a sustainable form of transportation. Carsharing is a car rental
for a short period of time through a mobile application. The application locates an available
vehicle at a specific address, and it can be reserved online. In the Czech Republic, there are
already 1,890 cars operating in this mode (DopravaDnes.cz, 2023). However, the graph in the
following image indicates a lack of interest from the Czech consumers in carsharing sphere.
Out of 1,000 respondents, 768 do not use carsharing and have no interest, 171 of respondents
express interest but have not used it yet. Only 13 people use carsharing frequently, and 48
use it occasionally. The question remains whether the reason is lack of interest or
unfamiliarity with this alternative.

Figure 7. Carsharing usage

Again, the focus was on differences between generations. The contingency table shows
that younger people are the most interested in using carsharing. 26% would like to use
carsharing and 62% are not interested, but this is still the lowest number compared to other
age groups.

Table 3. Usage of carsharing

Age Group 18–24 25–34 35–44 45–54 55–64 65+
Yes, often 4% 2% 2% 0% 1% 0%

Sometimes 8% 7% 6% 4% 2% 2%
No, but I want 26% 19% 19% 19% 8% 10%

No, I have no interest 62% 72% 73% 76% 89% 88%

The European Union, as part of its "Fit for 55" plan, extends the concept of climate
neutrality to 2050. In this case, it is necessary to reduce greenhouse gas emissions in the
transportation sector by 90% while ensuring accessible solutions for citizens (European
Council, 2022). Addressing the carbon crisis requires a transformation not only of the
industry itself but, more importantly, a change in attitudes, habits and behavior towards
sustainable transportation. The following graph in Figure 8 illustrates the use of alternative
modes of transportation other than cars in the Czech Republic.
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782 respondents prefer walking instead of driving. 537 out of 1,000 respondents choose
the bus, while 40% prefer trains. Tram, metro, or trolleybus is favored by 37%, and 31% opt
for bicycles or scooters. Only 65 out of 1,000 respondents use a motorcycle or scooter. It is
worth noting that people from various-sized cities answered the question. Nevertheless, the
preference for walking is overwhelming.

Figure 8. Alternative transport usage

Respondents were also asked whether they ever use public transportation, not only
urban public transportation. All respondents answered this question, and the results indicate
that more than 40% of Czechs do not use public transportation at all or less than once a month.
This response corresponds to the figure of 48% of respondents who drive a car every day. 245
out of 1,000 respondents use public transportation essentially every day, and the same
percentage of respondents, 17%, stated that they use public transportation at least once a
week or once a month.

Figure 9. Usage of public transportation
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The reason why Czechs use public transportation less frequently is primarily because the
connections do not suit them or are infrequent, as indicated by 37% of all respondents.
Another significant reason is that it is often overcrowded (stated by 32% of respondents). The
time aspect is a problem for 29% of respondents in the case of public transportation. Other
reasons fall below the 20% threshold and include discomfort, lack of hygiene, or the bus or
tram stop being too far away. Additionally, 10% of respondents mentioned that it is too
expensive for them.

Figure 10. Struggles with public transport

Environmental aspects of sustainable transport should be supported regarding the
social and economic dimensions of consumer decisions. The Triple Bottom Line, with its
pillars, as well as other definitions of sustainability, look not only at environmental
protection. If using public transportation is not realistic due to poor connections or its time
constrains, it is necessary to focus attention not only on the environmental sustainability of
the consumer but especially on improving other transportation alternatives. Above all, it is
essential to ensure affordable transportation that meets frequency requirements,
accessibility and financial availability.

4. Discussion

Sustainability is perceived diversely by Czech consumers concerning various needs and
the products they purchase. When it comes to lower-priced products or everyday consumer 
goods, the situation differs from the purchase of higher-priced automobiles. Sustainable 
principles are more frequently followed in everyday consumption; however, sustainable 
personal road transport, such as electric cars, remains a significant challenge for them. On the 
other hand, in the context of sustainable transportation, there is talk of using car-sharing, 
public transport, or completely restricting to walking or cycling. These alternatives differ in 
terms of purchase price from buying a car, but long-term support from the state (primarily 
infrastructure development) is necessary.
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Knowledge of the customer and their consumption behavior is crucial for marketing
communication decisions. Similarly, knowing consumer preferences in transport is important
for strategic planning at the regional or national level. In the context of understanding
consumer behavior in the transport sector, research gaps have been identified with regard to
the results of a longitudinal study at Skoda Auto University in the context of the student grants.

Significant attributes of sustainable transport include a lower frequency of car use, on
the contrary the use of carsharing, public transport and an inclination towards
electromobility. All these aspects were examined in the context of the research question:
“'What is the sustainable transport behavior of Czech consumers in the context of using
private cars, carsharing or public transport?'

Czech consumers do not behave very responsibly in terms of sustainability in transport.
More than 78% of respondents drive a car every day, mainly to do their shopping or go on trips.
According to the perception of the Czech consumer, the most environmentally friendly mode of
transport is the train, followed by electric cars. However, interest in buying an EV is low. The
researchers were interested in the younger generation, which often tends to be more inclined
towards sustainable principles. In this context, a higher inclination to buy an EV was confirmed,
but also a greater interest in carsharing. The latter is uninteresting for older generations.

This raises the question to what extent the younger generation can reverse the current
trends in sustainable transport behaviour of Czech consumers. It is clear that marketing
communication of EVs in terms of green transport is effective. Other communicated aspects
of sustainability, such as carsharing, public transport, are equally effective, especially for the
young generation. Marketing support can therefore be a solution. However, a major barrier
to the use of carsharing or public transport is its availability. The most important factor for
public transport is considered to be that the services are not connecting or are overcrowded.

This is more than a challenge for marketers, it is a challenge for county and state
representatives in transportation infrastructure planning.

5. Conclusions

Sustainable transportation is a challenge not only for legislators, businesses, and
philanthropists but significantly impacts daily life of consumers. Embracing new sustainable
trends must go hand in hand with fulfilling common needs. It is, therefore, necessary to consider
the social and economic impact of decisions to adhere sustainable principles. A significant
portion of Czech consumers still predominantly relies on automotive transportation, with 48%
daily usage. Most people use cars for shopping and weekend getaways. The reduction in car
usage is not supported by statistics on the registration of new and used cars. On the contrary,
the age of vehicles is increasing, exceeding emission limits more frequently.

Sustainability in transportation can be achieved through various forms. One of them is
using the most ecological mode of transportation possible. According to Czechs, the most
environmentally friendly option is the train, followed by electric cars. Czech consumers
consider a car with an internal combustion engine and bus transportation the least ecological.
Carsharing is currently unattractive for Czechs; only a negligible percentage uses it, although
there are already 1890 cars available through this service in the Czech Republic. However,
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there is hope for growing interest in this service, especially among the younger generation of
Czech consumers (Bùlohlávková, 2021). In addition to cars, Czechs are making efforts to walk
as much as possible or use buses and trains. Almost 25% of respondents use public
transportation daily, while on the other hand, more than 40% do not use public transportation
at all or less than once a month. The main reasons are the lack of connections between routes
or overcrowding. Additionally, the time factor is crucial, as public transportation is usually
more time-consuming.

In the long term, it will be desirable to draw attention to alternative forms of
transportation, such as carsharing. Importantly, it is crucial to ensure sufficient capacities of
public transportation that are both affordable and time friendly. Another milestone is
promoting walking through the construction of new paths, crossings, and overpasses, rather
than focusing on building more roads and bypasses. Furthermore, automakers will compete
for every customer purchasing an electric vehicle in the Czech market. Due to product
unfamiliarity and excessively high acquisition costs, electric cars are still unattractive. These
are the challenges that supporters of sustainable transportation will face.
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Abstract: The current dynamic times force companies to observe their surroundings and
accept changes constantly. Several circumstances and barriers affect the successful
implementation of changes. In addition to eliminating these barriers and positively
influencing other related factors, businesses need to address several other change-related
issues. This paper discusses change management and the factors preventing successful
implementation of change. The main aim is to evaluate the interdependence between the
selected barriers, defined based on a questionnaire survey. The survey involved 141 micro,
small, and medium-sized enterprises in the Czech Republic. Five main barriers and problems
businesses face in implementing the change have been identified. These include "poor
communication, ineffective strategic management and planning, financial constraints,
dysfunctional teamwork, and inadequate leadership." The secondary objective of the paper
is to identify other related areas and concepts associated with change management barriers
at a general level. The PRISMA 2020 process and the VOSviewer program were used for this
analysis. It was found that the most frequently discussed issues in connection with the
implementation of changes are the organization's performance, the impact of the change, its
management, and knowledge related to the change.

Keywords: change; change management; barrier; SMEs; implementation

JEL Classification: L20; M10; M20

1. Introduction

The dynamic environment of the present time affects all areas of organizational
management. All levels and functions of management are concerned. A critical site for
successful change implementation is strategic management. Without an adequate strategy or
plan for change in general, it is possible that it will not be able to enforce the change, or the
company will not be able to identify when it has been successfully adopted (Prediıcan &
Roiban, 2014).

The fact that strategy, or strategic management, is closely linked to change management
is further pointed out by Errida and Lotfi (2021). The concept of "strategy" can be found in
many models for implementing change. In one of the most well-known models, the 8-phase
Kotter model, these words occur in step three (Kotter, 2015). In addition, it is essential to
communicate this vision and strategy, so the assumption of its existence is necessary in this
model. Another frequently used change model – McKinsey 7S – also includes the term

154



strategy (Kocaoglu & Demir, 2019). In this model, strategy is considered the so-called hard
element of change. However, it is also essential to calculate the size of the change. In the case
of small, incremental changes, it is not necessarily necessary to change the strategy. However,
it is necessary to remember that the situation after the change must align with this strategy.
Longaray et al. (2017) then characterize the PDCA model – plan, do, check, act. These models
or procedures often consider the role of strategic management or planning and count on its
significant support.

A distinctive feature of the current environment is the process management of
organizations – after all, change itself is a process, as Kaes and Rinderle-Ma (2017) point out.
Other authors then directly mention the individual factors that affect the organizational
change process – for example, sufficient acceptance and communication of the considered
change, adequate involvement of the change leader, or sufficient adaptation of the
organizational structure and control processes. This case of change – organizational –
therefore also interferes with another area of managerial duties – control – through the
interconnection through the processes themselves. Nowadays, process management is an
essential part of and especially the basis for effective change management in a dynamic
environment (Whelan-Berry & Somerville, 2010).

Another very crucial area for the successful implementation of change is human
resources management. People are the most critical factor in the successful implementation
of any change. Many models of change work with employee resistance as the most significant
factor influencing the entire process. Perhaps the most typical example of such a model is
Maurer's model of resistance, which evaluates the whole process of change from the point of
view of employees and their resistance to change the stereotype (Maurer, 2010). As an
example of another model, we can use the Kübler-Ross model, which also defines the attitude
of employees to the change process in five stages, or the typical Lewin model, which also
evaluates the perspective of employees in detail (González et al., 2022).

Leadership is a very often mentioned term in HR in this context. Its importance in
implementing changes is gaining in importance, as pointed out by e.g., Ford et al. (2021).
However, it is essential to note that the leadership style (whether by the manager or the
leader) is not the factor influencing successful change. As Policarpo et al. (2018) mention,
combining multiple elements is essential. It is always important to look at the bigger picture
and evaluate leadership as a whole, not as a style alone (Ignatieva et al., 2023). Maali et al.
(2020) also point to the relationship between human resource management (or people
leadership) and the successful implementation of change (although it focuses only on
changes of a technical and technological nature). As an example of necessary effective
practices, he mentions (in the field of HR) sufficient involvement of a change agent,
leadership involvement, or enough resources for employee training.

In the context of Industry 4.0, other barriers can also be observed. These include the
financial demands of implementing technologies related to this concept (Kamble et al., 2018),
the increasing level of risk (Buer et al., 2018), the insufficient technological infrastructure of
the organization (Xu et al., 2018), the low level of digital skills of employees (Petrillo et al.,
2018) and, of course, employee resistance and ineffective change management (Müller et al.,
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2018). Insufficient support from the government and its entities (Leng et al., 2020) or an
insufficient business model (Chiappetta Jabbour et al., 2020) can also be considered a
significant barrier.

1.1. Models of Change

When characterizing models of change, the Lewin model must be noticed. It is one of the
oldest models of change management, dating back to the late 1940s. The basis of the model
lies in Lewin's Field Theory, originally developed not to manage organizational change but
to resolve social conflicts (Burnes, 2020). As Cummings et al. (2016) point out, the emergence
of this model can be considered the beginning of modern change management. The steps are
described as "unfreezing; organizational change; freezing" (Hussain et al., 2018).

Another proven model is Kotter's 8-phase model of change. Despite its high popularity,
there needs to be more scientific discussion about its use in business practice (Pollack &
Pollack, 2015). However, Caulfield and Brenner (2020) empirically point to the possibility of
using the model outside the traditional business practice – in the non-profit sector. Moreover,
the model's applicability in the 21st century is still high, as evidenced by Appelbaum et al.
(2012), as no significant errors were found, and it continues to be recommended as a high-
quality supporting methodological tool for implementing changes.

The ADKAR model is a model of the change process that can be targeted at the individual
level. However, it is also applicable to larger groups of people or even to the entire
organization. Its primary strength lies in identifying the weak point of the change process
and finding the place where the change process fails, including the cause (Jaaron et al., 2022).
The model itself is hidden behind the initial letters of its name. These are "Awareness, Desire,
Knowledge, Ability, Reinforcement".

However, the literature offers a range of other models for managing organizational
change, both at the enterprise and corporate levels. These models include the PDCA
(Longaray, 2017), the Nudge model (Mullholand, 2023), the Kübler-Ross theory (Bregman,
2019), and the Satir model of growth (Leung et al., 2019).

2. Methodology

The main aim of the article is to evaluate the interdependence between barriers to
implementing changes in micro, small, and medium-sized organizations in the Czech
Republic. The secondary aim is to obtain a general overview of the currently addressed topics
and concepts in connection with barriers and the implementation of changes in the categories
of micro, small, and medium-sized enterprises, as well as to determine the geographical
places where research on this issue is carried out.

The results of the questionnaire survey were used to meet the main aim. This survey was
conducted online between September 2023 and November 2023 and addressed
owners/executives/directors of micro, small, and medium-sized enterprises in the Czech
Republic. The resulting sample includes 141 subjects. The outreach was done randomly and
without a focus on a specific industry. The questionnaire consisted of 16 questions, 3
identifying (number of employees, age of the organization, subject of business) and the
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remaining 13 addressing the implementation and management of company changes. Four
questions were open-ended, ten were closed-ended, and two were half-open. The survey
identified "poor communication (37)", "ineffective strategic management and planning (25)",
"financial constraints (22)", "dysfunctional teamwork (20)" and insufficient leadership (17) as
the most significant barriers to change adoption. Moreover, the barriers identified are
consistent with the literature (Kocaoglu & Demir, 2019; Longaray et al., 2017; Ford et al., 2021;
Maali et al., 2020; Kamble et al., 2018). Pearson's correlation coefficient was used to evaluate
the interconnectedness of the observed barriers. This coefficient lies between -1 and 1, where
-1 means negative correlation, 0 means no correlation, and 1 means positive correlation. The
relevant formula for the calculation is offered by Mrkviðka and Petrášová (2006); see below.
MS Excel software was used for the analysis itself.

ὶ =
Вὢ ὣ ὲὢὣ

(Вὢ ὲὢ )(Вὣ ὲὣ )
(1)

The second aim is to identify other related areas and concepts associated with change
management barriers in general, and keyword analysis based on the topics discussed in the
contributions of the Web of Science scientific database was used for its fulfillment. To identify
the corresponding scientific contributions, the PRISMA 2020 methodology was followed
(PRISMA, 2021). The research took place on December 10, 2023. The whole process is shown
in Figure 1.

Figure 1. PRISMA 2020 diagram (PRISMA, 2021)
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The main criterium is "Topic" defined by the sentence "Barrier" OR "resistance" OR
"reason" AND "change" OR "change management" AND "success" OR "implementation"
AND "SME" OR "SMEs". Other restrictive criteria were then applied. The first was the
availability of Open Access. This was followed by a restriction in terms of the type of
contribution to "Article" or "Proceeding Paper". After that, contributions were limited to the
"Management" area only, and the "Citation Topics Meso" field was also defined as
"Management". In a disproportionate series, there was a restriction in terms of language, with
English being the only language chosen. In the end, the time aspect was defined, where only
contributions from 2022 and 2023 are worked with to ensure the topics' highest possible level
of topicality. Based on the study of the titles and abstracts of the remaining papers, 147 of
them were selected for visualization. The condition was that there must be a link with change
or change management.

3. Results

3.1. Main Aim of the Paper

Selected barriers to implementing changes in SMEs are described in more detail in
Chapter 2 – Methodology. To give you a better idea of the examined sample, the authors
present essential descriptive characteristics, such as the division of the sample according to
size, the age of the company, and the most frequently mentioned fields of business.

The category of micro-enterprises employing not more than 10 employees is the most
represented – precisely 79 enterprises. The class of small enterprises with a maximum of 50
employees is represented by 38 organizations and medium-sized enterprises by 24 companies.

Organizations that have been on the market for more than 15 years have the highest
representation in the sample observed (88). The second most represented group has been on
the market for 10-15 years (22). As a result, it can be assumed that businesses have enough
experience with change. On the other hand, enterprises that have not been active on the
market for even a full year are not represented at all.

Construction has the most frequent representation in terms of business sector (13),
followed by manufacturing and metalworking enterprises (12) and retail trade (10). Services
(accounting and economic consulting – 11), web content, and website creators (10) are also
strongly represented. At the same time, the companies in the examined sample most often
implement operational changes (46.1%), followed by medium-term changes (21.3%) and
strategic changes (12.1%). The rest of the companies cannot determine the changes' nature or
have practically not encountered them. However, 59.5% of businesses say that changes are
successfully completed and adopted, and only 8.1% say they are not. The remaining share
(32.4%) cannot determine the prevailing end of the change process.

The Pearson correlation coefficient method was chosen to observe the selected barriers'
interdependence to implement changes successfully. These barriers are "poor communication
(PC); ineffective strategic management and planning (SMP); financial constraints (FC);
dysfunctional teamwork (TW); insufficient leadership (IL)". The result of the correlation
analysis is shown in Table 1.
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Table 1. Correlation analysis

PC IL TW FC SMP

PC 1.00 -0.04 0.22 0.17 0.13

IL -0.04 1.00 0.19 -0.09 -0.04

TW 0.22 0.19 1.00 0.12 -0.04

FC 0.17 -0.09 0.12 1.00 0.17

SMP 0.13 -0.04 -0.04 0.17 1.00

There is almost no correlation (-0.04) between communication and leadership factors,
suggesting that these factors are not strongly related. On the other hand, a moderately strong
correlation (0.22) is observed between the factors of communication and teamwork, based on
which it can be inferred that by improving communication, we can achieve a synergistic effect
and simultaneously remove the barrier of non-functioning teamwork. The communication
factor is also positively correlated with the financial resources factor (0.17), so it is possible to
assume that the improvement of one aspect will affect the other. The question of the link
between planning, strategic management, and communication is also expressed by a positive
correlation coefficient (0.14). The leadership factor is positively correlated only with
improved teamwork (0.19) and negatively correlated with all others. Notably, the team
collaboration factor is positively correlated with an organization's budget (0.12). On the other
hand, an expected correlation was found between the strategic management and planning
factor and the budget/financial resources of the enterprise (0.17).

However, the communication factor is the strongest. It can, therefore, be assumed to be
the main barrier to successfully implementing changes. At the same time, by eliminating
deficiencies in communication, a synergistic effect can be achieved, and other barriers can be
eliminated. We can also describe the factor of teamwork and financial resources as vital (both
have only one negative correlation). However, the basis for removing even these two barriers
is communication in the first place. Strategic management and planning are not very
important barriers. Leadership is even positively correlated with only one factor – teamwork
– but this is where this discipline finds its use, so it cannot be said that it does not have its
place in the processes of change based on negative correlations and that it is not a significant
barrier in the event of its deficiency.

3.2. Secondary Focus of the Paper

The PRISMA 2020 process was used to meet the secondary aim, and 147 contributions
from the Web of Science scientific database are being processed. The primary tool for
achieving this goal is keyword analysis with visualization using the VOSviewer tool. The
result of the study is shown in Figure 2. Two keywords – change and change management –
were excluded from this analysis, as their connection to this topic is de facto determinative.
At the same time, only keywords with a higher frequency of occurrence than 5 were used for
a better graphic interpretation.
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Figure 2. Keyword analysis (VOSviewer)

The graphical display of the keyword analysis primarily shows the division of words
into 4 clusters. The first deals with the resources for change and, at the same time, with the
company's performance level. The importance of knowledge management is also worth
mentioning. In the second cluster, the role of leadership, strategy, and, last but not least, the
organization's management can be observed. The third cluster can then be linked to
technology, the braking and driving forces of change, and the (business) model needed to
implement change. The last observed cluster also includes the concept of strategy and
knowledge. Therefore, it can be eliminated and incorporated between clusters 1 and 2.
Table 2 provides the absolute frequencies of the most frequently detected keywords and
topics related to the change.

Table 2. Top keywords

Keyword Absolute frequency Relative frequency

Performance 48 9.76%
SME 37 7.52%

Impact 26 5.28%
Management 26 5.28%
Knowledge 19 3.86%

From the above, it is clear that in connection with the management and implementation
of changes in organizations, the most frequently discussed issues are the performance of the
company, the impact of the change itself on the company, the management of the
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organization itself, and the effects on this management, and last but not most minor; it is also
necessary to consider knowledge. These topics can be described as the most frequently
discussed about change management at the moment. Notably, neither new technologies nor
Industry 4.0 are among these topics. In general, companies are more focused on impact
assessments and their performance than on the substantive content of the change itself.

For the sake of completeness, Figure 3 is offered, which shows the geographical layout
of the monitored posts.

Figure 3. Observed countries (VOSviewer)

Among the monitored contributions related to the topic, it can be observed that most of
them (34) come from England. France (14 contributions), Italy (12 contributions), Spain and
Indonesia (both 11 contributions), Finland, Sweden, and the United States (9 contributions)
are in second place. Indonesia, in particular, can be seen as a minor surprise. On this basis,
European countries are addressing the issue of change in high-level enterprises and trying to
address the issue of successful implementation and change management.

Based on this observation, it can be reasonably assumed that most of the institutions the
authors work in will be located in the British Isles (as Scotland and Ireland are among the
most frequently observed countries) or in France or Italy. A specific list of the most
represented institutions is provided in Table 3.

Table 3. Observed institutions

Institution Absolute frequency Citations Country

Paris school of business 3 61 France

Neoma business school 3 38 France

University Vaasa 3 20 Finland

University of Essex 3 15 Great Britain (England)

Queen Mary University London 3 11 Great Britain (England)

Based on the analysis, the most frequently cited organizations come from France and
Great Britain, specifically from England. It cannot be said that this is an unexpected fact.
However, these entities most likely offer a significant background and support for analyses
of change management, its impacts, and its impact on the functioning of companies. Their
outputs receive much attention in the scientific sphere.
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4. Discussion

The biggest change companies are introducing, not only at the micro, small, and
medium-sized level, is Industry 4.0. Due to the dynamic environment, it is desirable to
introduce modern technologies as quickly as possible. In addition, businesses across various
industries can adopt selected ones, e.g., Clouds, digitalization, or cyber-related technologies
(Vimal et al., 2023). Moreover, new technologies do not necessarily apply only to micro, small,
and medium-sized organizations but also to large enterprises.

Barriers related to introducing new technologies are more specific than classic barriers
to change. In the research, poor communication is considered the main barrier; after that,
ineffective strategic management and planning, financial constraints, dysfunctional
teamwork, and insufficient leadership. Govindan and Arampatzis (2023) define barriers
related to Industry 4.0 and heavily address the issue of leadership, vision and strategy, and
financial resources. On the contrary, in contrast to the classic approach to change, where
employee resistance at the individual level is not one of the most significant barriers
according to research, this barrier is at the forefront here. Attiany et al. (2023) further
emphasize the importance of strategy and the role of strategic management. They also cite
employee resistance as another critical factor. Erena et al. (2022) also state that management
support and leadership are essential factors for implementing change and innovation. In
addition, they mention the role of knowledge.

The issue of communication of change is an essential factor, or barrier, for businesses in
the Czech Republic. Mortimer and Laurie (2017) also point out the importance of removing
this barrier on a specific case of companies from the UK when implementing marketing
changes. Maurer et al. (2023) also point out that communication is an essential factor during
change while drawing attention to the fact that change can affect communication flows. It is,
therefore, important to pay maximum attention to this barrier even during organizational
change. Hubbart (2023) even considers the communication itself and the setting up of
communication flows to be the first step that should be set up. At the same time,
communication should permeate all phases of the change process, thus eliminating this
barrier. The author also notes that leadership can be an excellent tool for effective
communication, as Gray et al. (2023) also points out.

May (2023) reminds us of the importance of leadership but also mentions corporate
culture as one of the main determinants of change and innovation. As part of corporate
culture, the author understands teamwork, the last of the barriers identified by this research.

From the above, it is clear that micro, small, and medium-sized enterprises in the Czech
Republic face the same barriers as companies in other countries. The role of communication
in the process of change is indisputable, and leadership is a very effective procedure for its
effectiveness. The further observed barriers are addressed; their place in the change process
still needs to be more cohesive. In addition, the literature highlights other essential factors,
such as corporate culture or knowledge. The question is whether companies in the Czech
Republic do not consider these factors important or whether addressing a more extensive
sample of respondents would be necessary to observe them.
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5. Conclusions

The main aim of the article was to evaluate the interdependence between barriers to
implementing changes in micro, small, and medium-sized organizations in the Czech
Republic. The secondary aim was to obtain a general overview of the currently addressed
topics and concepts in connection with barriers and the implementation of changes in the
categories of micro, small, and medium-sized enterprises, as well as to determine the
geographical places where research on this issue is carried out.

Pearson's correlation coefficient was used to meet the first aim. The analysis found that
communication is the most critical barrier to effective implementation of change, as it was
negatively correlated with only one other barrier – teamwork. However, two other barriers
were negatively correlated with only one other, namely teamwork and financial resources.
However, it is clear that communication is the basis for successful change management, and
by incorporating it, other significant barriers can be removed. On the other hand, it was found
that leadership is positively correlated with only one factor and, therefore, cannot be given
as much weight.

The second aim of the paper was fulfilled mainly thanks to the analysis of keywords
from the contributions of the Web of Science scientific database using the PRISMA 2020
diagram. The study found that performance, impact, or knowledge are the most frequently
inflected terms in connection with change. In addition, most research on this topic occurs in
Great Britain and France. In addition, the analysis shows that the issues of the impact of the
change on the company and its performance are more often raised, not on the factual content
of the change itself.

Finally, an overview of this research's limitations and possible future research directions
is offered. The research was limited in terms of time (September 2023 – November 2023), and
the search for posts in the database took place for only one day. Also, the research was limited
in location – to the Czech Republic and the online environment. Future research may move
toward observing other possible barriers to implementing changes in the Czech Republic as
an extension of this research and their other influences or the level of power themselves.
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Abstract: This study addresses the "projectification of society" and its alignment with the
VUCA framework (Volatility, Uncertainty, Complexity, Ambiguity). Four widely used
international project management standards—PMI, IPMA, PRINCE2, and PM2—are
evaluated for their suitability in the VUCA environment. The research employs a multi-
criteria approach, specifically the Weighted Sum Approach method, considering factors like
volatility, uncertainty, complexity, and ambiguity. The selected standards are scrutinized
based on their adaptability to VUCA challenges, with a focus on PMBOK, IPMA, PRINCE2,
and PM2. The seventh edition of the PMBOK has been evaluated on the first position. The
study emphasizes the crucial role of selecting an appropriate project management standard
for success in navigating the dynamic VUCA world. The results confirmed this and brought
a number of recommendations for managing projects in a VUCA environment.

Keywords: project management; VUCA; project management standard; decision making;
WSA method

JEL Classification: O22

1. Introduction

A number of studies confirm the general trend of the so-called "projectification of society",
indicating the increasing number of changes in society and the effort to manage these changes
with the help of methods and tools of project management and thus improve the ability to
manage these changes, not to be in the wake of these changes (Wagner, 2022; Fridgeirsson et
al., 2021). This changing environment was labelled VUCA – Volatility, Uncertainty,
Complexity, Ambiguity. The ambition of this term is to depict the current development of
society, which is influenced by very dynamic technological but also social development,
climate changes under conditions of a high degree of interconnectedness, uncertainty,
riskiness, different perceptions of coming changes by different groups in society and high
variability of conditions.

In this context, it is possible to define research questions regarding the readiness of
international standards and methodologies of project management to actually offer methods
and tools that will enable successful project management in this changing and uncertain
environment.
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The article deals with the multi-criteria approach for project management standards
evaluation, based on VUCA dimensions (Minciu et al., 2020). VUCA, which is an acronym for
Volatility, Uncertainty, Complexity and Ambiguity, is a comprehensive model for
understanding the challenges and dynamics of today's business environment. This
framework (as introduced by Minciu et al. (2020)) forms the basis for the research conducted
in this paper.

Volatility points to the rapid and unpredictable changes that projects often face, which
require adaptive and agile standards. Uncertainty highlights unpredictability and
emphasizes the need for standards.

Complexity represents the totality of various factors in project implementation. Finally,
ambiguity recognizes the presence of unclear or conflicting information that can lead to
inconsistencies in project objectives.

Choosing an appropriate project management standard is an important decision that
should be carried out professionally (Golpîra & Rostami, 2015; Hübner et al., 2018). The wrong
choice affects the success of the project (Moura et al., 2023).

Currently, there are four international project management standards and methodologies,
operating globally or within the Europe, developed by international project management
associations. Project Management Institute (PMI) from USA, International Project Management
Association (IPMA), founded and operating mainly in Europe, Association for Project
Management (PRINCE2) from Great Britain and also operating mainly in Europe and the new
PM2 Methodology by PM2 Alliance from the environment of institutions The European Union
with the ambition to operate in Europe.

These associations try to reflect developments and gradually update their standards and
include new procedures, methods, recommendations. The PMI core standard is based on a
process approach and is presented in the PMBOK Guide – currently in the 7th edition (PMI,
2021). A number of other standards are available at the level of Program Management, Portfolio
Management, Risk Project Management, Organizational Project Management, etc. The IPMA
standard is based on a competency approach, i.e. it recommends appropriate competencies of
project managers for successful project management and currently offers three standards:
IPMA individuals competency Baseline, ICB version 4, The IPMA Project Excellence Baseline
for excellence projects and the IPMA Organizational Competence Baseline for organizations
(IPMA World, 2022). In the Czech Republic, a national version of the standard was created, the
International Project Management Standard according to IPMA ICB v. 4 (IPMA CZ, 2022;
IPMA World, 2022). The Project IN Controlled Environments 2 (PRINCE2) standard is a
process and method-oriented approach and (Axelos, 2015; PRINCE2, 2022). The PM2

methodology is newly presented in the European area, which also has a process-methodical
approach and presents as its advantage the availability of the methodology (“PM² Project
Management Methodology Guide 3.1”) and all artefacts for free with the aim of expanding
skills in the field of project management as much as possible (PM2 Alliance, 2022).

The main goal of the article is to evaluate the selected project management standards in
terms of their suitability for VUCA time.
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2. Methodology

The research methodology is based on the fundamental principles of scientific work,
ensuring a rigorous, systematic approach. Central to methodology is the alignment of
selected research methods with a clearly defined research goal, ensuring that every
methodological choice directly contributes to our overall objective. These principles were
applied in the context of general project management theory with a focus on multi-criterial
decision making (MCDM) approaches based on WSA (Weighted Sum Approach) method.

2.1. Expert Approach

The expert approach involves gathering insights and opinions from qualified
individuals, typically experts in the relevant field. In the context of research or decision-
making, experts, such as professionals, academics, or practitioners, are nominated to form an
expert group. Their collective knowledge and expertise contribute valuable perspectives to
inform and enhance the research process, ensuring a more comprehensive and informed
outcome. This approach leverages the depth of experience and specialized insights of experts
to enrich the understanding of complex topics or challenges (Hohmann et al., 2018)

For collecting of data, we used expert approach. Members of international associations,
university lecturers and researchers in area of project management and experts from practice
have been nominated to expert group.

Three experts with more than ten years of experience in the field of project management
from the academic environment and the private sector were selected for the assessment using
this method. The evaluation took place on a five-point scale, where 1 meant the lowest ability
of the relevant international standard to contribute to the specified criterion and 5 meant that
the given standard greatly helps the fulfilment of the given criterion in project management
in practice.

2.2. MCDM Problem and WSA Method

There exist three main steps in utilizing MCDM problem involving numerical analysis
of a set of discrete alternatives:

¶ Determining the relevant criteria and alternatives.
¶ Attaching numerical measures to the relative importance (i.e., weights) of the criteria and

to the impact (i.e., measures of performance) of the alternatives in terms of these criteria.
¶ Processing the numerical values to determine the ranking of each alternative.

There are many computer software, e.g., the Expert Choice (Expert Choice, 2021),
Criterium Decision Plus (Criterium DecisionPlus 3.0, 2019), which could be used as a tool for
solving MCDM problems. MS Excel was sufficient to solve our decision-making problem.

In MCDM problem are the alternatives usually denoted as ὃ (for Ὥ = 1,2,3, . . . ,ὓ) and
criteria as ὅ (for Ὦ = 1,2,3, . . . ,ὔ). It is assumed that for each criterion ὅ , the decision
maker has determined its importance i.e. weight (ὡ ) for which the following formula is

always true:
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ὡ = 1 (1)

The WSA method is based on the construction of a linear scale utility function from 0 to 1.
The worst alternative (Ὠ ) according to the given criterion will have a utility of zero, the best
alternative (Ὤ ) utility one and the other alternatives will have utility between the two extremes.

It means that the elements ώ must be replaced by the input criteria when applying this
method matrix by the values of´ώ´ , which will represent the utility of the alternative ὃ
when evaluated according to criteria ὅ . The values of ώ´ can be obtained for the

maximization criteria according to the following formula (Stopka et al., 2020):

ώ´ =
ώ Ὠ
Ὤ Ὠ

The total benefit of the alternative ὢ can be calculated as a weighted sum of partial
benefits according to individual criteria (Stopka et al., 2020):

ό(ὃ ) = ύ ώ´ (3)

Alternatives can be then ranked according to decreasing utility values ό(ὃ ).

3. Results

In the case study the WSA method is applied as a suitable method from the area of multi-
criteria decision making for evaluation of the selected project management standards to
improve success of management of projects in the time VUCA.

3.1. The Criteria Identification of the Affected Criteria for Client Creditworthiness Assessment

Four basic VUCA dimensions – Volatility, Uncertainty, Complexity, Ambiguity, were
used as input evaluation criteria. Their meaning in context of project management is follows 
(Staden, 2023):

¶ Volatility
Volatility in the context of project management is defined mainly by the changing

environment in which projects are planned and implemented. Compared to the past, this 
environment is changing very rapidly and fundamentally. This is due, for example, to new 
developments in technology (e.g. the digital transformation phenomenon), a dynamic market 
environment (e.g. the globalisation factor) or a knowledge-based economy (e.g. knowledge 
as a factor of production). The changing environment is thus a natural consequence of the 
evolution of society as a whole and the economy adapting to it. Such a changing environment 
is not only threatening, but in reality, brings a number of problems and issues that must be 
solved. Volatility makes it increasingly difficult for project managers to distinguish between 
what is urgent and what is important. The key to success is the application of agile 
management principles to projects. Volatility increases the importance of effective risk
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management in projects. In a dynamic and rapidly changing environment, it is critical to
identify potential risks early and develop strategies to mitigate or prevent them.

¶ Uncertainty
Uncertainty in project management is mainly due to the inability or limited ability to use

data, information and knowledge from past projects in future project plans. This is due to the
fact that it was obtained under different circumstances (see the changes in the environment
mentioned in the context of the Volatility factor). It can only be partially used as a basis for
future projects. It follows logically that if there is not sufficient quality material on past
projects, it is difficult to assess their current status, let alone predict their future development.
All this is affected by uncertainty. All of this is affected by uncertainty and change, which
comes in far greater frequency and in many forms, out of step with previous experience. The
greater the lack of data, information and knowledge, the greater the uncertainty. This is
linked to difficulties in planning and decision-making. The application of risk management
in projects is the key to success (Fridgeirsson, Ingason, Bjornsdottir, et al., 2021; Fridgeirsson,
Ingason, Jonasson, et al., 2021). The application of risk management is a key element for
managing this uncertainty, enabling the identification and management of potential risks and
opportunities in a project.

¶ Complexity
Complexity in project management is characterised by its complexity - that is, the

complexity of the individual elements and the links between them. In such a complex project
"system" it is very difficult to identify key components and to implement adequate decisions.
The key to success is the application of knowledge management principles in projects (Iyer
& Banerjee, 2019). Knowledge management will ensure both the linkages between the project
elements and the overall view. The scenario method and sensitivity analysis are
recommended as appropriate methods. It is crucial for a project manager to have the broadest
possible knowledge in the context areas that are related to the project in order to understand
the complexity of project management. Not only knowledge, but also soft skills can help in
managing project teams in such a complex environment, as communication and leadership
of the project team will be more demanding and more crucial than in projects in the past.

Soft skills are critical in today's projects because they promote effective communication,
teamwork, and adaptability, which are essential elements for successfully addressing
complex and dynamically changing challenges.

¶ Ambiguity
The ambiguity phenomenon of project management is actually characterized by the

impossibility of a precise statement on the various aspects of the project. Typically, for
example, to the questions: in what state is the project? When will the project be completed?
What will be the final project budget? The impossibility of giving an exact answer is due to
the mix of all the dimensions described above, and in addition to the individuality of the
respondents (different and often conflicting views of the persons involved). The key to
success is defining the "conditions of validity", i.e. testing the stability of the solution, very
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precisely monitoring the status of the project during its life cycle. That is, the application of
sensitivity analysis or the scenario method in the context of project quality management.

3.2. Determining the Alternatives

The four most frequently used world project management standards were selected for
evaluation (PMI, IPMA, PRINCE2, PM2). In addition to the mentioned international project 
management standards, there are a number of national, corporate and other institutional 
standards in the field of project management. However, the selected four standards are 
generally used, most widespread, continuously updated and described in detail with wide 
international use, which is not the case for the others. Therefore, these four were selected for 
the subject analysis of this article.

3.3. Multi Criteria Evaluation based on WSA Method

Inputs data for multi-criteria evaluation are presented in the criterion matrix (see
Table 1).

Table 1: The criterion matrix

Criteria/ 
Subcriteria

Alternative

Volatility Uncertainty Complexity Ambiguity

Agility Issues Risks Changes
Soft

skills
Context

areas
Project
status

Quality

PMI - PMBOK 7th Edition 5 5 4 5 2 1 4 4
IPMA - ICB version 4 3 3 4 5 5 5 3 4
PRINCE2 – APM Body of
Knowledge 7th

4 5 3 5 1 1 5 5

PM2– PM Methodology 3.1 1 3 4 3 2 1 2 3
Note: All criteria and subcriteria in the table 1 are “max” type (beneficial), i.e. the higher the value the better.

The hypothetical determination of the ideal (the best) alternative and the hypothetical
basal (the worst) alternative is presented in the Table 2 in their last two rows.

Table 2: The criterion matrix and identification of the worst (Ὠ ) and the best(Ὤ ) alternative

Criteria/
Subcriteria

Alternative

Volatility Uncertainty Complexity Ambiguity

Agility Issues Risks
Change

s
Soft

skills
Context

areas
Project
status

Quality

PMI - PMBOK 7th Edition 5 5 4 5 2 1 4 4
IPMA - ICB version 3 3 4 5 5 5 3 4
PRINCE2 – APM Body of
Knowledge 7th

4 5 3 5 1 1 5 5

PM2– PM Methodology 3.1 1 3 4 3 2 1 2 3
Ὤ 5 5 4 5 5 5 5 5
Ὠ 1 3 3 3 1 1 2 3

The calculation of the standardized criterion matrix, aggregate utility function and the
ranking of the alternatives presented the Table 3.
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Table 3: The standardized criterion matrix, the calculation of aggregate utility function and the
ranking of the alternatives

Criteria/
Subcriteria

Alternative

Volatility Uncertainty Complexity Ambiguity

u(Ai) Rank
Agility Issues Risks Changes

Soft
skills

Context
areas

Project
status

Quality

weights 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

PMBOK 7th
Edition

1 1 1 1 0.25 0 0.67 0.5 0.67 1

ICB version 4 0.5 0 1 1 1 1 0.33 0.5 0.66 2

PRINCE2 – APM
Body of Knowledge
7th

0.75 1 0 1 0 0 1 1 0.59 3

PM2 – PM
Methodology 3.1

0 0 1 0 0.25 0 0 0 0.15 4

4. Discussion

Figure 1 presents the specific priority values of the alternatives and their final ranking.
The seventh edition of the PMBOK (Project Management Body of Knowledge) has the highest
utility function value, reaching 0.67, which is described in more detail in Table 3. Based on
this value, the PMBOK 7th Edition is evaluated as the best alternative. The second ranked
alternative is ICB (International Competence Baseline) Version 4. The third position was
awarded to the PRINCE2 (Projects IN Controlled Environments) standard presented in APM
Body of Knowledge 7th Edition, while the last position was occupied by the PM2 (Project
Management Methodology 3.1) standard. These results provide valuable insight and can
assist project managers and organizations in selecting the most appropriate project
management methodology for their specific needs and objectives in current changeable
world.

Figure 1: Graphical representation of Project Management Standards Evaluation
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VUCA places great demands on high-quality and well-managed currency management
throughout the project, from the pre-project stages to the end of the project. The issue of
changes must be addressed not only at milestones, but at every working meeting of the
project team. It is necessary to prepare for a large number of changes, thoroughly analyze the
reasons, assess the benefit and impact of the change and ensure the implementation of the
necessary, agreed changes. Of course, this process needs to be carefully documented. With
regard to VUCA situations, it is important to add certain time and cost reserves to current
projects at the very beginning, which will help to manage the resulting currencies effectively.
The VUCA world does not wish megalomaniacal long-term projects. These are better avoided
at present. Even big projects currently have and will have problems. Greater success will be
achieved by dynamic planning and managing smaller, shorter and better manageable
projects grouped into programs to cover large areas.

VUCA impacts require a high-quality analysis of project objectives, in which "stability"
issues must also be considered selected goals during the project implementation time. If it is
found that the goal is changing, it is necessary to consider whether it is not more efficient to stop
the project and define a new project with regard to the change of goal, using the results of the
stopped project to date, see e.g. STAGE GATE MODEL (Cooper, 2008; Grolund et al., 2010).

The waterfall model is not very suitable for the VUCA world and it is better to use an
agile approach to project management. But this does not mean the suppression of planning
processes in project management. Even in agile project management approaches, even
increased attention must be paid to planning activities and prediction processes must be
strengthened (Bartoska et al., 2013). It has already been shown that the waterfall model is not
very suitable for, for example, R&D projects. Due to the high level of uncertainty in R&D, it
is better to use an agile approach to project management (Koucka et al., 2021). This is
currently evident in projects in the development of e.g. modern weapons (Dybek &
Glodzinski, 2023) and in projects implementing information and communication

technologies included in Industry 4.0 (Özbebek Tunç & Aslan, 2019; Bakes et al., 2022).
Choosing a team that will support multi-functional cooperation is also a beneficial step

to adapting to the VUCA environment, team members will have diverse skills and
perspectives, which enables a more comprehensive approach to solving problems in complex
and uncertain situations. They will be ready to constantly learn and improve, think about the
progress and results of the project and perform feedback, lessons learned, think about
unpredictable scenarios. The human factor is also important in team management, leadership
in a VUCA environment requires flexibility and the ability to inspire and lead teams through
uncertainty. Leaders should be adaptable, open to feedback and able to make informed
decisions quickly (McGrath & Kostalova, 2020).

5. Conclusions

The study concludes that the "projectification of society" and the evolving VUCA
(Volatility, Uncertainty, Complexity, Ambiguity) framework present significant challenges
and opportunities for project management. Through a thorough evaluation of four
international project management standards—PMI, IPMA, PRINCE2, and PM2—using the
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Weighted Sum Approach (WSA) method, the research identifies the PMBOK 7th Edition as
the most suitable standard for navigating the dynamic VUCA environment. The findings
underscore the importance of selecting an appropriate project management standard, to
enhance the success of projects in the face of VUCA challenges.

The discussion emphasizes key considerations for project management in a VUCA
world, including the need for effective change management, dynamic planning, and the
adoption of agile approaches. The study suggests that large, long-term projects may face
difficulties in the VUCA world, and success may be better achieved through dynamic
planning and the management of smaller, more manageable projects grouped into programs.

Furthermore, the study highlights the significance of team dynamics and leadership in a
VUCA environment. It recommends building teams with diverse skills and perspectives,
fostering constant learning and adaptability, and promoting effective communication.
Leadership in a VUCA environment requires flexibility and the ability to make informed
decisions quickly.

To effectively manage projects in the VUCA world, it is essential to have an agile
mindset, be able to adapt to change quickly and employ sound risk management strategies.

Project managers should pay attention to stakeholder management and maintaining
open and transparent communication.

In conclusion, the research provides valuable insights for project managers and
organizations, guiding them in the selection of project management methodologies that align
with the challenges and dynamics of the VUCA world. The findings contribute to the ongoing
discourse on adapting project management practices to the evolving nature of societal and
business environments.
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Abstract: Paper aims to investigate the socially responsible activities undertaken before the
political changes of 1989 using the example of JRD Krajné, Slovakia. By examining their CSR
practices, the study sheds light on the organic development of responsible business initiatives
within the region's business culture at the time and provides insights for businesses across
sectors to incorporate responsible practices into their current operations. Structured
interviews were used as the primary data collection method, with Ing. Vojtech TĒðik, the
former chairman of JRD Krajné, serving as the interviewee. A set of 11 open-ended questions
captured insights into the cooperative's socially responsible activities before 1989. The results
reveal that JRD Krajné engaged in diverse socially responsible activities, focusing on social
welfare, environmental stewardship, and economic responsibility. The paper contributes to
the literature by offering a detailed exploration of JRD Krajné's historical CSR practices,
showcasing how businesses in Slovakia demonstrated commitment to well-being before
formal CSR practices were widely recognized. It highlights the importance of recognizing
and preserving historical CSR practices as valuable precedents for shaping contemporary
CSR strategies. This study provides insights for businesses aiming to foster sustainable
practices and contribute to holistic societal development not just across agribusiness sector.

Keywords: corporate social responsibility; historical CSR practices; agribusiness

JEL Classification: M14; P31; Z13

1. Introduction

The classic economic theory of the 19th century, as noted by Vrabcová (2021), was rooted
in the concept that entrepreneurial activity in a competitive market is driven by the goal of
profit maximization. However, this approach sometimes led to contradictions, as short-term
profit maximization does not always equate to the long-term sustainability of a business.
Furthermore, Vrabcová (2021) highlights that with time, the corporate goal-setting process
began to integrate social and environmental aspects. This integration gave rise to the idea of
a global corporate objective: achieving sufficient profit while fostering the company's long-
term development, and simultaneously respecting social and ecological standards.
Elaborating on this, Kislingerová et al. (2023) emphasize that for several years, it has become
evident, particularly in developed countries, that public demand—manifested through
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political and consumer preferences—is steering companies to recognize environmental
values. This shift, supported by long-term electoral support for environmentally conscious
political formations, has led to the creation of extensive environmental and climate protection
legislation. Kislingerová et al. (2023) also point out that in assessing corporate performance,
traditional financial analysis indicators, such as profitability, liquidity, activity, debt, and
capital market indicators, are still predominantly used. However, these traditional
approaches seem insufficient for the transformed objectives of advanced economies toward
circularity and overall sustainability.

The 2030 Agenda for Sustainable Development, universally embraced by United Nations
member states in 2015, constitutes a collective roadmap for advancing global peace and
prosperity. It is a comprehensive vision aimed at ensuring the well-being of both humanity
and the planet, spanning present and future generations. At its core lie the 17 Sustainable
Development Goals (SDGs), serving as an impassioned rallying call for action, binding
together nations, both advanced and developing, under the umbrella of a global alliance. This
framework underscores the imperative of eradicating poverty and various forms of
deprivation while concurrently pursuing strategies to enhance healthcare and education,
reduce disparities, foster economic growth, all while addressing the urgent challenges of
climate change and preserving the ecological health of our oceans and forests (United
Nations, 2015). The adoption of the Sustainable Development Goals marked a pivotal
moment in the international community's commitment to shaping the course of the world.
Convened at a momentous United Nations General Assembly summit in September 2015,
this assembly attracted participation from over 150 heads of state and government, charting
a transformative path for global development (United Nations, 2015). These goals (Figure 1),
designed to guide the trajectory of societies worldwide over the ensuing 15 years, were
underpinned by a preamble articulating the fundamental dimensions that underlie the
contemporary notion of sustainable development. This foundational construct is comprised
of three essential pillars, subsequently augmented by two more: People, Planet, Prosperity,
Peace, and Partnership (Cheng et al., 2022).

Figure 1. HEARTH MERL Framework: People, Planet, Prosperity, Peace, and Partnerships.
(Cheng et al. (2022))
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Corporate social responsibility, as defined by Kašparová (2011), signifies a paradigm
wherein companies, in tandem with their primary profit-making mission, systematically
monitor and mitigate the environmental and societal impacts of their operations. This
approach seeks to diminish adverse effects and amplify beneficial outcomes. Yet, the full
benefits of this concept often remain unrealized until a company's activities are transparently
disclosed, after which the company may experience limited gains, chiefly in the form of cost
savings or, optimally, strategic philanthropic endeavors (Kašparová, 2011). According this,
Moldan (2020) highlights a persistent incongruity between the escalating trajectory of
economic growth and the concomitant escalation in environmental burdens. Despite the
pervasive pursuit of economic growth as the quintessential development objective
worldwide, there has only been partial decoupling, whereby economic and environmental
trends diverge but environmental burdens persist or even escalate, as corroborated by
comprehensive data. Decoupling, though an aspiration for environmental sustainability,
appears to be an elusive objective (Moldan, 2020).

In recent years, Corporate Social Responsibility (CSR) has gained significant prominence
as a vital aspect of business conduct, emphasizing an organization's commitment to
economic, societal and environmental well-being. The relevance of CSR lies in its potential to
drive sustainable development, foster positive stakeholder relationships, and enhance a
company's reputation while contributing to "public good". However, until CSR has garnered
widespread attention in the contemporary business landscape (primarily after multinationals
enter the market), the historical CSR practices of enterprises, especially within the context of
pre-1989 Slovakia, remain relatively underexplored.

Corporate Social Responsibility (CSR) is a multifaceted concept that encompasses a
company's commitment to conducting business in an ethical, socially responsible, and
sustainable manner (Carroll, 1999; Dahlsrud, 2008; Farooq et al., 2021). It involves the
voluntary integration of economic, environmental, social, and ethical concerns into a
company's core business operations, decision-making processes, and interactions with
stakeholders (Maignan & Ferrell, 2004). CSR reflects a company's recognition of its role in
society and the acknowledgment of the broader impact of its actions beyond financial
performance (European Commission, 2011). This paper aims to explore the historical
perspective on CSR, with a focus on pre-1989 Slovakia cooperatives, and provide an overview
of the current situation on the topic.

The historical perspective on CSR reveals that socially responsible activities have roots
that predate the formalization of the CSR concept (Carroll, 1999; Visser, 2008; Velte, 2022).
Scholars have traced the origins of CSR to the early 20th century, with the emergence of
philanthropic activities by companies such as the Rockefeller Foundation and the Ford
Foundation (Kilby, 2021). These activities were driven by a sense of moral obligation and a
desire to address social issues. In the context of pre-1989 Slovakia, CSR practices were
influenced by the political and economic environment of the time. The socialist regime
emphasized collective or "shared" responsibility and the welfare of the society as a whole.
Companies were expected to contribute to the development of the country and support social
programs (Ericksen, 2014; Nollkaemper et al., 2020). In the contemporary business landscape,
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CSR has become an integral aspect of corporate strategies and is widely recognized as a
means of fostering sustainable development and positive stakeholder relationships (Maignan
& Ferrell, 2004; Fatima & Elbanna, 2023). Companies are increasingly adopting formalized
CSR practices, including sustainability reporting, stakeholder engagement, and adherence to
international standards like ISO certifications (European Commission, 2011). These practices
help companies demonstrate their commitment to responsible business conduct and enhance
their reputation among stakeholders (Tanentzap et al., 2015). Additionally, CSR initiatives
are seen as a way to mitigate risks, attract and retain talent, and gain a competitive advantage
in the market. CSR has evolved from a philanthropic activity to a strategic business practice
that is integrated into companies' core operations (Maignan & Ferrell, 2004; Pfister, 2020;
Bharadwaj & Yameen, 2021). The historical perspective on CSR reveals that socially
responsible activities have roots that predate the formalization of the CSR concept (Visser,
2008). In the current business landscape, CSR is widely recognized as a means of fostering
sustainable development and positive stakeholder relationships. Formalized CSR practices,
including sustainability reporting, stakeholder engagement, and adherence to international
standards, have become standard components of responsible business conduct (European
Commission, 2011; Maccarrone & Contri, 2021; Hsueh et al., 2023). The case of pre-1989
Slovakia provides a valuable context to explore historical CSR practices and understand the
evolution of CSR in different socio-political contexts.

Contemporary economies grapple with long-term challenges such as climate change,
severe depletion of natural resources, and adverse impacts on the global ecosystem. Outdated
business models founded on the premise of inexhaustible resources have become untenable.
Consequently, substantial emphasis is being placed on sustainable development and the
transition to a circular economy. Making decisions that are adaptive and responsive to the
dynamic business environment becomes imperative. Describing corporate sustainable
development necessitates emphasizing three interconnected core concepts: economic growth,
social equity, and the inherent resilience of natural systems to maintain dynamic equilibrium
(Kislingerová, 2023). In 2011, the European Commission introduced a novel definition,
characterizing corporate social responsibility as a company's obligation to consider the
societal impact of its activities. CSR advances the notion that companies bear responsibilities
extending beyond economic and legal obligations, encompassing obligations to society as a
whole. It embodies the conduct of managers and employees that not only respects the
economic and technical interests of the company but also serves the interests of all
stakeholders (TetĪevová et al., 2017). The critical question revolves around the target audience
for a company's social responsibility. To facilitate managerial decision-making regarding the
focus of social responsibility efforts, Freeman proposed the stakeholder theory in 1984.
Stakeholders, broadly defined as any group or individual capable of influencing or being
affected by the organization's objectives, play a pivotal role in this paradigm (Freeman, 1984).

Nowadays, CSR is widely recognized as a means of fostering sustainable development
and positive stakeholder relationships. Formalized CSR practices, including sustainability
reporting, stakeholder engagement, and adherence to international standards, have become
standard components of responsible business conduct. The case of pre-1989 Slovakia
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provides a valuable context to explore historical CSR practices and understand the evolution
of CSR in different socio-political contexts. The research gap in the existing literature pertains
to the lack of comprehensive insights into CSR activities undertaken by businesses,
particularly agricultural cooperatives, in the era preceding the political changes of 1989 in
Slovakia. Despite the absence of an official CSR label, many organizations engaged in
activities aligned with contemporary CSR principles. This gap inhibits a thorough
understanding of how businesses pursued social, environmental, and economic
responsibility before CSR became a widely recognized concept.

This paper seeks to fill the gap by providing a detailed exploration of the historical CSR
practices of the agricultural cooperative JRD Krajné performed before 1989 in Slovakia. The
study delves into the cooperative's diverse activities that may be considered socially
responsible in today's context. By examining these pre-1989 CSR endeavors, this article aims
to shed light on the organic development of socially responsible initiatives within the region's
business culture. Through an analysis of the cooperative’s social, environmental, and
economic activities, this research contributes to a more comprehensive understanding of how
businesses in Slovakia demonstrated a commitment to the well-being of their employees,
local communities, and the environment before formal CSR practices were widely adopted.
Additionally, this article highlights the importance of recognizing and preserving historical
CSR practices as valuable precedents in shaping contemporary CSR strategies.

By bridging the research gap through a detailed investigation of JRD Krajné’s pre-1989
CSR activities, this paper aims to offer valuable insights for businesses across various sectors,
enabling them to learn from historical experiences and incorporate responsible practices into
their current operations. Moreover, this research emphasizes the significance of implementing
CSR not merely as a contemporary trend but as a time-honored approach to fostering
sustainable business practices and contributing to the holistic development of society.

2. Methodology

The aim of this scientific study was to investigate the historical context of socially
responsible activities implemented in Slovakia cooperatives before 1989. Specifically, we
sought to explore the practices and initiatives conducted in the agro-sector business during
the centrally planned economy era.

The methodology employed in this study involved the use of structured interviews as
the primary data collection method. A predefined set of 11 open-ended questions was
formulated to capture comprehensive insights into the subject matter. To ensure accuracy
and clarity, the questions were translated for the interviewee, Ing. Vojtech TĒðik, a recognized
expert with extensive experience in the agro-sector business. Mr. TĒðik served as the former
chairman of the acclaimed Unified Agricultural Cooperative in Krajné during the centrally
planned economy era in Slovakia before 1989. He also transitioned successfully into private
entrepreneurship after 1989, leading several business sectors, with a focus on agro-sector
activities. Therefore, we believe that he is a suitable subject for such research. The interview
consisted of 11 open-ended questions:
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¶ What CSR activities were conducted before 1989?
¶ Who managed and planned these activities?
¶ Were they centrally planned or monitored?
¶ How much funding was allocated to them?
¶ Were any awards granted that could be considered socially responsible today?
¶ Was there any certification of these activities?
¶ Were there any reports or documentation on these activities?
¶ Were responsible companies favored by customers, the state, and employees?
¶ Did multinational companies bring CSR to Slovakia after 1989?
¶ Do you believe CSR should be mandatory?
¶ Based on past experiences, what do you consider crucial for the current implementation

of CSR activities in companies, not only in the agro-sector?

It is important to acknowledge certain limitations that may have influenced the outcomes
of the study. Firstly, the sample size was limited to a single interviewee, which might not
fully represent the diverse range of experiences and perspectives on the topic. Secondly, the
study focused exclusively on socially responsible activities within the agro-sector, thus
possibly omitting important insights from other sectors.

Due to the qualitative nature of the study and the restricted sample size, generalizability
of the findings to the entire Slovakian pre-1989 context may be limited. It is necessary to
exercise caution when applying these results to a broader population.

As the interviewee, Ing. Vojtech TĒðik, has substantial expertise in agro-sector business,
potential bias may exist in the responses provided. Efforts were made to minimize bias
through impartially formulated questions and an objective approach to data analysis.

3. Results

Before 1989, the agricultural cooperative JRD Krajné, under the leadership of Ing. Vojtech
TĒðik, engaged in various activities that can now be considered as Corporate Social
Responsibility (CSR) practices. These activities, although not officially labeled as CSR at that
time, aimed to assist the cooperative's employees, the local community, and nature.

Social Activities: The cooperative focused on social activities that supported employees
and their families. Notably, they provided a company-owned kindergarten, which facilitated
working parents with young children, who were preferred in the society at the time.
Additionally, JRD Krajné made above-average investments in workforce regeneration and
offered a sauna and massage services to all employees. Moreover, the cooperative
participated in international "družba", providing recreational opportunities abroad for its
employees, even sending an entire plane of employees on vacation to Cuba. Obviously, the
destinations were picked in regard of international partnerships of the entity and
contemporary preferences, but regeneration of workforce regeneration and international
cooperation were highly appreciated.

Environmental Activities: The cooperative's core focus was on ensuring the well-being
of agricultural communities, making environmental activities a priority. They engaged in
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activities such as soil protection, water management, land improvements, and habitat
enhancements. Processes in agricultural primary production (both in plant and animal
production) were aimed at achieving high yields, however, much attention was paid to
activities nowadays labeled as “sustainability”, for example: soil protection, biodiversity and
water management. The extreme intensification of agriculture even in our territory took place
mainly after 1989, while there is an effort to apply several of the agro-environmental
principles from the period of peasant cooperatives to the present.

Economic Activities: JRD Krajné pursued economically oriented activities with the goal
of achieving outstanding results compared to other entities within the region, country, and
even whole Czechoslovakia. These activities were deeply rooted in a "social contract"
ensuring that better overall performance by the cooperative would result in improved
benefits for its members. The benefits were not limited to financial rewards but included
additional distribution of surplus production or profits to employees in the form of naturals
or supporting local infrastructure development, construction of public buildings, cemetery
renovations, sidewalks, street lighting, and other public beneficial activities.

Planning and Management of CSR Activities: All activities, including those now
considered socially responsible, were generally planned and conditioned by cooperation
with supervisory bodies such as the Agricultural Production Administration, and the Slovak
Union of Cooperative Farmers, etc. However, specific activities were directly overseen by the
cooperative's presidency Officially, CSR activities were not centrally planned but were rather
considered as part of other plans, if appeared separately, they were usually categorized as
"representational" expenses. Therefore, no specific budget was allocated for CSR activities,
but financial resources were available within the generous general budget for
"representational activities". According to the former chairman, there were practically no
limitations on funding, as good ideas were readily supported by the authorities who
evaluated them on an individual basis. The financial resources for CSR activities not directly
connected with the core activities of the entity many times came from the budget for
"dožinky" or sponsorships from local communities, such as for football clubs or fire brigades.

Awards and Recognition: Awards were given to individual entities based on their
economic performance and other indicators of engagement, including aspects that can be
considered as CSR. Outstanding employees were also frequently rewarded with financial
and non-financial incentives, and diplomas were presented to them with the participation of
the whole community.

Certification and Reporting: Although there was no formal certification for these
activities, the cooperative adhered to ISO systems and strict regulations regarding production
and food processing, given its agricultural nature. Employees received various training on
quality, and processes were closely monitored for correctness.

Perception and Support: The socially responsible businesses were greatly favored in the
eyes of customers, the state, and employees. Entities that achieved not only good economic
results but also demonstrated a commitment to societal well-being were positively perceived
by various stakeholders. The employees were proud to work for such a company, and the local
community strongly supported and collaborated with them. From the perspective of the state
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and governing authorities, these companies were highly encouraged and seen as exemplary,
enjoying special status and privileges among other businesses, both locally and internationally.

CSR Before and After 1989: Contrary to the notion that multinational companies
introduced CSR to Slovakia after 1989, CSR activities were already prevalent before this
period, albeit unofficially. In the agricultural sector, there existed a tradition of
comprehensive approaches to benefiting all members of local communities, not just
cooperative members. While these activities were not specifically named CSR and were not
budgeted separately, the centrally planned system ensured monitoring and support for
various aspects, including support for employees, communities, and nature.

Opinion on Mandatory CSR: The interviewee expressed a belief in the necessity of
mandatory CSR. He stated that, the state should strongly support businesses in
implementing CSR activities and establish a systematic approach for their realization.

Key Factors for Current CSR Implementation: According to interviewee, in
contemporary CSR implementation for businesses, including those beyond the agricultural
sector, collaboration among individuals, institutions, and local authorities in the region is
crucial. Organizing events and platforms to facilitate knowledge sharing, cooperation, and
coordination among stakeholders will lead to effective and efficient CSR practices.
Additionally, focusing on concentrated production and supporting specialized areas with
competitive advantages in the region can contribute to sustainable development. Establishing
geographic clusters that unite local businesses, working communities, and nonprofit
organizations can efficiently support CSR activities. The involvement of the state and local
government authorities is vital in creating an environment conducive to the development of
such regions, potentially providing assistance programs.

4. Discussion

The interview provides a valuable insight into the historical practice of corporate social
responsibility of the JRD Krajné agricultural cooperative before the political changes in
Slovakia in 1989. Although the cooperative was not officially designated as CSR, it engaged
in activities that correspond to the current principles of CSR according to the triple bottom
line (Elkington, 1997). These activities focused on social, environmental and economic aspects
and demonstrated a commitment to employee care, community development and
sustainable practices as they are currently perceived in a number of studies (Le et al., 2023;
Vrabcová & Urbancová, 2023; Rostami & Salehi, 2024). The social activities of JRD Krajné
were focused on the well-being of employees and their families. By providing a company
nursery and offering facilities such as a sauna and massage services, the co-op has shown a
genuine concern for work-life balance and the health of its employees.

The absence of central planning in the field of CSR suggests that these activities were
driven primarily by local needs and values, rather than a standardized top-down approach.
This grassroots involvement likely contributed to the success and relevance of the initiatives
in their site-specific context. Study Tešoviðová and Krchová (2022) demonstrates that today's
companies continue to be more involved in regional environmental issues compared to
global ones. Although the financial allocation for CSR activities was not allocated within the
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dedicated budget, it came from resources allocated to "representational activities" or through
sponsorship contributions from local communities. This points to the cooperative's ability to
creatively raise funds for its socially responsible activities, often based on the merits of ideas
and community support, Streðanský (2023) also came to similar conclusions in his study.

Contrary to popular belief, the respondent refutes the opinion that multinational
companies introduced CSR practices in Slovakia after 1989. The situation before 1989
indicates that there were already efforts in society to carry out socially beneficial activities
that corresponded with the spirit of that time (Benda, 2023).

The discussion concludes with the key factors that are decisive for the current
implementation of CSR for businesses, even outside the agricultural sector. The emphasis on
cooperation between individuals, institutions and local authorities in the region promotes
knowledge sharing, collaboration and effective coordination of CSR practices. The creation
of geographic clusters that connect businesses, communities and non-profit organizations
creates a supportive ecosystem for CSR activities. The conclusions of our study correspond
and appropriately extend the conclusions of the study carried out by Vrabcová and
Urbancová (2023), when in their study carried out on a sample of 183 companies from the
field of agriculture (n1 = 183) they identified factors influencing innovative areas in relation
to sustainability. The results of the factor analysis showed a six-factor solution: process
approach, social responsibility, quality management system, supply chain operational
processes, production demand, and employee performance.

Overall, the interview sheds light on the historical CSR practices of the Slovak
agricultural cooperative and provides valuable insights for the current and future
implementation of CSR in various business sectors. The contribution of our study reflects the
conclusions of Rostami & Salehi (2024), who emphasize that the agricultural sector and
farmers' sustainability activities are considered critical factors for realizing a more sustainable
future. In the light of past experiences, CSR is highlighted in our study as a necessary aspect
of sustainable development and the need for active state support in creating a systematic
framework for the implementation of CSR activities.

According to Le et al. (2023) corporate social responsibility has an impact and can induce
managers to change their environmental strategies. Our study builds on these findings, and
considering the fact that CSR continues to evolve, the historical perspectives presented in our
study can guide business management and policy makers in promoting responsible practices
and achieving sustainable development goals.

5. Conclusions

The literature review revealed that Corporate Social Responsibility (CSR) is a
multifaceted concept encompassing ethical, socially responsible, and sustainable business
practices. Although the formal CSR concept emerged later, historical evidence indicates that
businesses, including agricultural cooperatives like JRD Krajné in pre-1989 Slovakia, engaged
in activities aligned with contemporary CSR principles. These activities, centered around
social welfare, environmental stewardship, and economic responsibility, reflected a
commitment to employees, communities, and nature. While not officially labeled as CSR,
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these practices provide valuable insights into the organic development of responsible
business conduct in the region.

The current application of CSR principles in the management of agricultural enterprises
operating within market mechanism conditions in many ways builds upon and continues the
principles of social responsibility from the period before 1989. In the past, the economic
performance and operational activity of PD Krajné were conditioned by bodies such as the
Agricultural Production Administration, the Slovak Union of Cooperative Farmers, and
others which to some extend set the rules and general expectations for the functioning of
business entities as part of the community and society. Despite the changed business
conditions after 1989 (market and price mechanisms), today the family company TBS, a.s.
continues to invest in building a more comfortable countryside for the citizens of the region
(supporting biodiversity, family-oriented management, waste minimization, preparation for
droughts and floods, etc.).
This scientific study aimed to explore the historical CSR practices of JRD Krajné before 1989
in Slovakia. Structured interviews with Ing. Vojtech TĒðik, the former chairman of the
cooperative, provided comprehensive insights into socially responsible activities before 1989.
Despite certain limitations, including restricted sample size and exclusive focus on the agro-
sector, the study offers meaningful contributions to understanding pre-1989 CSR initiatives.
Results of the interview highlighted various socially responsible activities undertaken by JRD
Krajné. Socially, the cooperative supported its employees through facilities like a
kindergarten, sauna, and massage services. Environmental initiatives focused on preserving
agricultural communities through soil protection, water management, and habitat
enhancements. Economically, the cooperative pursued excellence and shared benefits with
members under the framework of a "social contract." The absence of central planning for CSR
and creative funding strategies further illustrated the region's self-reliance in addressing
societal needs.

The study of JRD Krajné's historical CSR practices before the political changes of 1989 in
Slovakia offers several implications for contemporary business practices, particularly in how
companies can integrate social responsibility into their operations for sustainable development:

¶ Wider integration of social activities into business operations - modern businesses can
learn from their socially responsible activities by implementing employee support
programs that go beyond the basic requirements to foster a positive workplace culture
and enhance employee satisfaction and loyalty.

¶ Environmental stewardship as a core business strategy - the cooperative's environmental
activities highlight the critical role of businesses in preserving natural resources. Today's
companies can adopt similar environmental stewardship principles, integrating
sustainable practices into their core operations to minimize their ecological footprint and
contribute to the planet's health.

¶ Economic responsibility through community engagement - the concept of a "social contract"
utilized by JRD Krajné, where better performance led to improved benefits for its members
and the community, exemplifies the potential of businesses to drive societal progress.
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Modern enterprises can engage in community development projects, support local
infrastructure, and contribute to public well-being as part of their economic responsibility.

¶ Decentralized management of CSR activities - the decentralized management of CSR
activities allowed JRD Krajné to address local needs effectively. This approach can be
beneficial for contemporary businesses by enabling them to tailor their CSR initiatives to
meet the specific needs of their communities, thereby enhancing the relevance and impact
of their social responsibility efforts.

This research serves as a foundation for further investigations into historical CSR
practices of various businesses and sectors in Slovakia. Expanding the sample size and
including diverse perspectives will enhance the generalizability of findings. Additionally,
exploring the impact of historical CSR activities on long-term sustainability and community
development can provide deeper insights into the enduring benefits of responsible business
practices. Future studies may also delve into the institutional and policy-level factors that
facilitated socially responsible initiatives during the centrally planned economy era.
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Abstract: Today, many countries dependent on international trade are struggling. The
COVID-19 pandemic has disrupted supply chains, delayed many shipments, and caused
a significant economic downturn. As a result of other world events such as military conflicts,
the imposition of economic sanctions, etc., many countries are reviewing their trading
partners. This paper examines the foreign trade of the Czech Republic, specifically examining
the position of exports and imports by democratic and non-democratic regimes. The analysis
finds that the Czech Republic's export orientation differs from its import orientation.
Approximately 93% of the value of the Czech Republic's exports goes to democratic countries.
In contrast, the Czech Republic imports only 70% of the value of imports from these
democratic countries. More than 26% of the Czech Republic's imports come from
authoritarian regimes. However, these imports are not so easily substitutable – they are
imports of raw materials (e.g. oil and natural gas) but also of consumer goods, the production
of which is cheaper in authoritarian states. Given the Czech Republic's inland location and
its anchorage in the center of Europe, this situation cannot be expected to change in future years.
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1. Introduction

The development of trade and globalization is a typical trend of the developed world in
the 20th century and today. International trade is a key element of the global economy, linking
nations and enabling the free flow of goods, services, and capital between different countries.
This form of trade is not only about the exchange of physical products but also about the
sharing of know-how, technology, and cultural influences. In today's world, where economies
are increasingly interconnected, international trade is crucial to the growth and prosperity of
nations (de Soyres & Gaillard, 2022). It provides opportunities for the development and
diversification of economies, promotes innovation, and creates new jobs.

The importance of international trade cannot be overemphasized, as it allows countries to
specialize in the production of those products and services in which they have a comparative
advantage (Seyoum, 2007). This leads to more efficient production and use of resources,
resulting in increased productivity and competitiveness. International trade also brings
a diversity of products to the market, increasing consumer choice and encouraging innovation.
With globalization and the increasing interconnectedness of the world's economies,
international trade is becoming an integral part of the strategic planning of governments and
companies, influencing economic, social, and political developments around the world.
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For Western states, democratic values have become not only a fundamental pillar of
domestic politics but also a key element in their international relations and business
interactions. Western states emphasize democracy, the rule of law, human rights, and freedom
as an integral part of their identity (Gabrielsson, 2022). These values are not only a rhetorical
element but also function as filters in international trade (Yu, 2010). Western societies,
including companies, often prefer trading partners that respect democratic norms and human
rights. This may influence trade decisions because Western states tend to work with regimes
that share their values and norms.

In some cases, the democratic values of Western states have led to restrictions on trade
relations with authoritarian regimes. These countries may be subject to sanctions or restrictions
on access to Western markets because they failed to respect human rights, lack democratic
institutions, or violate the rule of law (Doornich & Raspotnik, 2020). These measures are
intended to promote respect for democratic values and put pressure on authoritarian regimes
to adopt democratic reforms. In this way, international trade becomes a tool to promote the
spread of democratic values and contributes to shaping a global environment based on
democracy, the rule of law, and human rights.

An example is the current state of trade between the West and the Russian Federation
(Wang, 2015). As a result of the conflict in eastern Ukraine, most European countries have
moved away from trade with the Russian Federation. A frequently cited argument is the failure
to uphold democratic and Western values and the waging of war with another European
country. It is often mentioned by Western politicians that, precisely because trade with Russia
is being restricted, the flow of money from the West to Russia will also be restricted, and this
will also reduce the Russian resources that are spent on financing war operations. The import
of oil and gas from Russia, on which the countries of Eastern Europe in particular, but also
Germany, were and still are dependent, is being replaced by these countries by importing these
commodities from other countries. Examples include contracts from Norway, Qatar, Saudi
Arabia and the United States (Kovanda, 2023). The Czech Republic is no exception to this. This
article focuses on the orientation of Czech foreign trade, namely whether this trade is oriented
towards countries that share the same democratic values as the Czech Republic.

2. Literature Review

Since its establishment in 1993, the Czech Republic has undergone significant
developments in the sphere of foreign trade. After the fall of communism and the advent
of a market economy, the Czech Republic gradually began to open its borders to international
trade. At the beginning of the 21st century, the Czech Republic was integrated into the
European Union, which has affected the dynamics of its foreign trade (Akhvlediani &
¥ledziewska, 2017). EU membership has allowed Czech firms easier access to the European
market and has also provided support for the modernization and harmonization of trade
practices with other Member States.

Over time, the Czech Republic has diversified its trading partners and is trying to
expand its economic ties with different regions of the world. The Czech Republic's foreign
trade has also been affected by global events such as economic crises, pandemics, or trade
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conflicts, which have affected the country's trade flows and trade strategies (Chetverikova,
2021). At the same time, the Czech Republic has sought to promote innovation and
modernization of its industry to maintain its international competitiveness while
strengthening its role in the global trading environment.

In its foreign trade policy, the Czech Republic often faces a dilemma in which it must
balance economic and democratic interests. Even though democratic values are a firm
part of the Czech identity (Hanley, 2014), trade relations with some authoritarian regimes
are not excluded; for example, the aforementioned trade with the Russian Federation,
China, or Middle Eastern countries (Ministerstvo prļmyslu a obchodu, 2024). We can
therefore conclude that the Czech Republic engages in trade with various countries where
democratic norms are not fully respected, due to the diversification of trading partners
and economic interests.

This situation often raises discussions about the ethical aspects of foreign trade, where
one has to consider the impact that economic cooperation can have on strengthening or
weakening democratic processes in a given country. At the same time, however, the Czech
Republic applies certain mechanisms and conditions to promote respect for fundamental
human rights in its trade interactions with authoritarian regimes and, where appropriate,
to create pressure for improved democratic standards in partner countries. These
mechanisms are most often in the form of economic sanctions, but they also significantly
affect Czech businesses (Hinðica et al., 2020).

The Czech Republic applies sanctions by the common European policy within the
European Union. Sanctions are an instrument that enables the EU to respond to various
international situations, such as human rights violations, threats to peace, or other forms of
illegitimate behavior, particularly by third countries. The EU's common sanctions are designed
to send a strong signal that can have an impact on a country's policy. This promotes respect for
international standards and values that are key to the EU and its Member States. The
application of sanctions thus creates an environment in which democratic values can be
promoted while strengthening the EU's common security policy (Drapkin et al., 2022).

The imposition of trade sanctions can have consequences that include the need to
seek alternative trading partners. When relations with certain countries are restricted or
disrupted due to sanctions, the Czech Republic may turn to other regions or countries to
diversify its trade portfolio. Finding new trading partners can be a strategic step to
minimize the impact of sanctions on the domestic economy and maintain trade stability
(Doornich & Raspotnik, 2020).

In this context, the Czech Republic can look for new opportunities in cooperation with
economically dynamic regions and countries where sanctions are not applied. In this way, it
can expand its trade links and minimize the risks associated with unilateral sanctions. At the
same time, this diversification can contribute to strengthening the overall resilience of the
Czech economy and move it towards a more sustainable business model. The search for new
trading partners can thus be a strategic response to the challenges arising from international
political and economic changes.
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3. Methodology

This article deals with the issue of the Czech Republic's foreign trade in the current period,
which is affected by dynamic global developments related to security, energy problems, and
environmental challenges. The paper aims to analyze the Czech Republic's foreign trade and
to answer the question of whether the Czech Republic is currently focused on trade with
democratic states that uphold similar democratic values and principles, or whether, as a result
of sanctions policy, it is merely "driving a wedge" – i.e. whether trade with some authoritarian
regimes is being replaced by trade with other authoritarian states.

The data source for the analysis is the data available on the websites of official government
institutions – the Ministry of Industry and Trade and the Czech Statistical Office of the Czech
Republic. For international comparison, secondary data published by the European Statistical
Office are used. Based on the data, the position of the Czech Republic is analyzed, both within
the European Union as a whole and within the V4 countries. Subsequently, the foreign trade of
the Czech Republic is examined - specifically in terms of exports and imports. Not only
aggregated values (total volume of imports and exports) are analyzed, but also partial values,
i.e. trade with the most important trading partners of the Czech Republic.

4. Results

4.1. European Trade Development

The development of European foreign trade has a rich history, dating back to the trade
routes of medieval merchants and voyages of discovery. However, the key moments for the
modern shape of European foreign trade were the founding steps of the European
Community and later the European Union. Gradually, the single market was created,
allowing the free movement of goods, services, capital and workers.

Another key milestone was the introduction of the euro in some EU countries, which
facilitated trade and increased economic stability. The opening up of new markets in Central
and Eastern Europe after the fall of the Iron Curtain brought another dimension to the growth
of European foreign trade. Over time, the EU has become one of the biggest players in the
world market.

In recent years, international trade within the European Union has developed very
dynamically. The total volume of exports from 2011 to 2022 amounted to EUR 57 884.2 billion,
while the volume of imports amounted to EUR 55 883.4 billion. Except 2022, the European
Union's trade balance has been positive (an average of EUR 2 090.1 billion per year). Table 1
shows the values of exports and imports for the whole of the European Union over the period
under review:

The largest economy in the European Union, and also the largest trading "power", is
Germany, which accounted for 22.2% of total EU trade in 2022. The industrialized Germany
is followed, perhaps somewhat surprisingly, by the Netherlands, given its geographic
location and major trading crossroads. Other major trading economies include Italy, Belgium,
France, Spain, Poland and the Czech Republic (see Figure 1).

191



Table 1. Evolution of EU exports and imports 2011-2022 (billion euro) (Eurostat, 2024)

Total EU 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Export 4,013.8 4,155.8 4,168.3 4,256.2 4,444.8 4,491.0 4,839.2 5,074.0 5,203.6 4,788.2 5,623.9 6,825.6

Import 3,997.5 4,027.3 3,961.5 4,026.2 4,156.1 4,177.2 4,569.1 4,870.9 4,952.4 4,510.4 5,510.2 7,124.5

Figure 1. Exports and imports of EU countries in 2022 in million euro (Eurostat, 2024)

Malta, Cyprus, Luxembourg, and the Baltic States (Estonia, Latvia, and Lithuania) are at
the other end of the list in terms of size (population, area). Thus, in general, it could be stated
that the overall development and position of the European Union's international trade in goods
is in the hands of a few major and mainly Western economies.

These Western economies also play a large part in determining the political direction of
the European Union as a whole, while the smaller and less economically developed countries
of Eastern Europe are essentially adopting this direction, although their trade has historically
been oriented in a different direction – e.g. they are former satellites of the Eastern bloc
(USSR) with very strong links to the current Russian Federation, for example in the supply
of energy raw materials – oil and gas.

4.2. Trade Position of the Visegrad Countries

A group of Central European countries that are linked by a significant part of their
history is the so-called Visegrad Group (V4). It consists of the Czech Republic, Poland,
Slovakia and Hungary. These countries are known for their dynamic growth and transition
to market economies after the collapse of the USSR. Joint efforts to transform their economies
and institutional reforms have led to the modernization and opening of these countries to
foreign investment and trade. In recent years, the V4 countries have become attractive
destinations for investors in the automotive, manufacturing, and services sectors. Overall, the
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V4 countries share strong historical and cultural ties, which strengthens them in their efforts
to develop together and cooperate in various areas (Strnad, 2019).

The V4 countries account for about 10-12% of the EU's international trade (in 2022, this
share was 11.99%). All these countries have also seen similar developments in international
trade in recent years. The gradual growth in the volume of exported and imported goods is
mainly due to the size of these countries (see Figure 2). Following the start of the COVID-19
pandemic, the volume of traded goods fell by an average of 4.25% but has been followed by
significant growth since 2021 - e.g. the volume of exports increased by 14.30% in the case of the
Czech Republic in 2021, 13.74% for Hungary, 16.25% for Slovakia and even 20.47% for Poland.

Figure 2. Development of foreign trade of V4 countries between 2011-2022 in million euro (Eurostat, 2024)

This dynamic growth continued in 2022, but rather than economic growth, the increase
in the volume of foreign trade in these countries was due to rising prices (e.g. in the Czech
Republic, the annual inflation rate was 15.1% in 2022). The increase in the volume of foreign
trade therefore, at first sight, supports the idea of globalization and economic growth, but
this growth is very strongly offset by the already mentioned higher prices.

4.3. Foreign Trade Orientation of the Czech Republic

One of the factors that is causing the rising price level is the sanctioning policies in some
countries due to their own policies. An example of this is the extensive system of sanctions
imposed after 2014 on the Russian Federation, which is, however, a leading importer of raw
materials to the European Union countries and, above all, of labor to the V4 countries. In
situations where economic sanctions are imposed, democratic countries often try to find
alternative trading partners to minimize the impact of sanctions on their own economies. This
includes finding new markets, expanding trade links with other countries, or promoting
domestic production and innovation.

In seeking alternative trading partners, democratic countries may prefer to work with
other democratic and human rights-respecting countries, thereby promoting the values they
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consider important. These efforts can be part of broader efforts to promote democracy,
human rights, and the rule of law internationally.

The Czech Republic's foreign trade has long been oriented within the European Union,
exporting approximately 52.82% of its production for export to neighboring countries
(Germany, Poland, Slovakia, Austria). Other important export patrons of the Czech Republic
include France, Italy, the Netherlands and the United Kingdom. Imports to the Czech
Republic are more differentiated also among countries outside the European Union. In
addition to the V4 countries, Germany and other large European economies, imports from
China and Russia are important for the Czech Republic. Both of these countries are
authoritarian regimes according to the democracy index. The following Table 2 shows the
top 20 trade partners of the Czech Republic:

Table 2. The most important foreign trade partners of the Czech Republic in 2022 (Czech Statistical
Office, 2024; Economist Intelligence, 2023; Ministerstvo prļmyslu a obchodu, 2024)

Country
Import

mil. EUR
Export

mil. EUR
Import
share

Export
share

Index of
demo-
cracy

Type of democracy

Germany 44.37 75.22 19.95% 32.87% 8.80 Full democracy

China 42.41 2.59 19.06% 1.13% 1.94
Authoritarian

regime

Poland 17.93 16.27 8.06% 7.11% 7.04 Flawed democracy
Russian

Federation
10.82 1.45 4.86% 0.63% 2.28

Authoritarian
regime

Slovakia 9.36 19.17 4.21% 8.37% 7.07 Flawed democracy

Italy 8.57 9.37 3.85% 4.09% 7.69 Flawed democracy

Netherlands 6.18 8.31 2.78% 3.63% 9.00 Full democracy

France 6.12 10.57 2.75% 4.62% 8.07 Full democracy

Austria 6.01 10.23 2.70% 4.47% 8.20 Full democracy

USA 5.86 5.83 2.64% 2.55% 7.85 Flawed democracy

Hungary 5.15 7.82 2.32% 3.42% 6.64 Flawed democracy

South Korea 4.31 0.53 1.94% 0.23% 8.03 Full democracy

Japan 3.78 1.21 1.70% 0.53% 8.33 Full democracy

Spain 3.61 6.00 1.62% 2.62% 8.07 Full democracy

Belgium 3.53 5.04 1.59% 2.20% 7.64 Flawed democracy

United Kingdom 3.48 8.19 1.57% 3.58% 8.28 Full democracy

Romania 2.65 3.56 1.19% 1.55% 6.45 Flawed democracy

Turkiye 2.44 2.54 1.10% 1.11% 4.35 Hybrid regime

Vietnam 2.16 0.10 0.97% 0.05% 2.73
Authoritarian

regime
Switzerland 2.03 3.32 0.91% 1.45% 9.14 Full democracy

Others 31.68 31.55 14.24% 13.79%

Based on these data, it can be concluded that the main trading partners of the Czech
Republic are mainly democratic countries. The Czech Republic's exports are mostly oriented
to the countries of the European Union, and thus to countries with higher values of the
democracy index. In terms of imports to the Czech Republic, however, the situation is

194



somewhat different. Total imports from democratic countries account for approximately
70%, but the other 26.39% are from countries with authoritarian governments (see Table 3).
These are mainly the aforementioned Russia and China. Although the Russian Federation is
the leading importer of oil, gas, and other essential raw materials (e.g. fertilizers) to the
countries of Eastern Europe, despite the sanctions imposed, the tendency of these countries
is not to restrict trade with this country at all.

Table 3. Trading partners of the Czech Republic in 2022 by level of democracy

Type of democracy Share of import Share of export

Full democracies 40.15% 59.09%

Flawed democracies 29.88% 34.37%

Authoritarian regimes 26.39% 3.41%

Hybrid regimes 3.38% 3.06%

No data available 0.21% 0.07%

Total 100.00% 100.00%

Another interesting fact is the fact that European countries, including the Czech
Republic, are looking for alternative suppliers of gas and oil in the Middle East, e.g. in
countries such as Qatar or Saudi Arabia. Both of these Arab countries, however, are also
authoritarian states according to the democracy index, and the values of the democracy index
for these countries are practically identical to those of Russia or China. So, the question here
is whether the restrictions and sanctions against some states are really the result of the
economic struggle of Western states to promote democracy and other related values, or
whether these actions are motivated by other political ideas.

5. Discussion and Conclusion

To achieve positive economic development in the future, it is practically necessary to
emphasize the development of international trade and to remove partial protectionist
measures and barriers (Abboushi, 2010). As a result, it is then possible to concentrate
production in countries and regions where it is more efficient, cheaper, or perhaps leads to
higher value added. The allocation of factors of production in an efficient manner can then
also lead to an increase in GDP and living standards of the population (Bashmakov, 2019).

Recently, the modern trend has been to subordinate economic decisions to political
issues. Despite economic expediency, trade contacts with some countries whose political
governance does not match that advocated or preferred by their trading partners are being
curtailed (Gould-Davies, 2020). Examples include the Western world and its sanctions
policies towards Asian countries in particular – e.g. China, Russia, and Middle Eastern
countries. The cheap and technologically advanced production of Chinese products is
becoming undesirable over time, as is the promotion of trade with the Russian Federation
and the import of energy (Rühl, 2022) in Western countries, even though these imports are
made using an already established distribution network that is much more environmentally
friendly than, for example, the import of liquefied gas from the United States (Evropa v
datech, 2024).
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What is also striking is that the apparent trade orientation of these Western countries 
towards other democratic countries is not respected. This can be referred to as a 'double 
standard'. While some authoritarian countries are sanctioned and trade restriction tendencies 
are enforced, other authoritarian countries (e.g. Qatar, Saudi Arabia) are happily negotiated 
with by Western officials to increase trade (Export mag, 2024). Even though Czech foreign 
trade is export-oriented mainly to the democratic countries of the European Union, it would 
be advisable for positive economic development and growth to also focus on finding new 
trading partners. Given that in some cases there is trade with authoritarian regimes without 
any restrictions, it would be worth considering whether political views should be set aside 
and what is economically beneficial for each country should be promoted. Perhaps the 
political establishment would then save itself the trouble of finding other solutions - for 
example, how to combat the carbon emissions caused by the extremely un-eco-friendly 
shipping of 'green' liquefied gas across half the planet.
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Abstract: Article aims to provide an in-depth exploration of the key elements that contribute
to shaping tourism demand, offering insights for practitioners, researchers, and
policymakers. Tourism is a dynamic and multifaceted industry sensitive on changes. Forecast
of demand in this part of tertiary sector is a key element for future. Investigation was directed
to the impact of selected macroeconomic variables as the nominal exchange rate, inflation
ratio, GDP per capita and renumeration of employees on tourism demand represented by
number of overnights in hotels and similar accommodation. We used squared model based
on Gauss-Markov theorem and our analysis encompasses a dataset covering Czech Republic,
Slovakia, Germany, Austria, and Poland from 2000 to 2022. With the model we tried to
evaluate the impact of inflation, renumeration of employees as well as nominal exchange rate
on tourism in Czech Republic. Given the economic instability wage earnings and asset-based
income are susceptible to fluctuations, consequently influencing individuals' purchasing
power. The relationship between the exchange rate, inflation ratio, and tourism demand was
recognized as significant whereby the statement took into the consideration share of wages
and tourism industry on the GDP results.

Keywords: tourism; demand; tourists’ arrivals; GDP; inflation; income

JEL Classification: L21; L26; M3

1. Introduction

Understanding tourism demand, the driving force behind the industry, is crucial for
effective destination management, marketing strategies, and policy development. This
scientific article delves into the intricate world of tourism demand by investigating the factors
that influence consumer behavior and shape travel preferences. Drawing from established
economic theories and empirical research, is presented a comprehensive analysis of the
various dimensions of tourism demand, and shed light on the interplay between consumer
attributes, external influences, and destination characteristics. Tourism demand encompasses
the desire and ability of individuals to travel to different destinations for leisure, business, or
other purposes. Black swan, as Covid-19 was, strengthen the need to predict future trends.
Forecast of demand in this part of tertiary sector is a key element. The aim is to investigate
the determinants of changes in Tourism demand in Czech Republic. The findings may
contribute to further research endeavoring in several dimensions. Our focus is on exploring
the macroeconomic determinants of tourism demand at a global level. The supply side was
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not taken into consideration. Investigation is focused on three key factors: the nominal
exchange rate, inflation ratio, GDP per capita as renumeration of employees per country.
Evaluation of tourism demand has been based on two factors: the number of tourists, the
number of overnights in hotels and similar accommodations. Our analysis encompasses a
dataset covering Czech Republic, Slovakia, Germany, Austria, and Poland from 2000 to 2022.
Usage of these data will lead us to conclusions about the importance of these macroeconomic
variables as key factors of tourism demand.

2. Theoretical Background

Central to understanding tourism demand is the application of consumer theory, which
considers how consumers make choices based on utility maximization, basically how
consumer preferences, income levels, prices of goods and services, and related factors
influence the decision to embark on a travel experience. Alfred Marshall in fundamental
theory of microeconomics refers to the interplay between the quantity of goods or services
that producers are willing to offer (supply) and the quantity that consumers are willing to
purchase (demand). Marshall's scissors highlight the complex relationship between relative
prices and income distribution, emphasizing that changes in prices can have varying effects
on different factors of production, leading to shifts in the distribution of income within an
economy. The Marshallian demand function provides a solution to the problem of
maximizing consumer utility given a specific income and prices. It is also known as the
uncompensated demand function because it does not involve compensating the consumer
for changes in real income when prices rise, unlike the Hicksian demand function. Marshall's
theory capitalizes on the idea that the demand curve reflects an individual's diminishing
marginal value of a good. According to this theory, a consumer's purchasing decision hinges
on the utility gained from a good or service in relation to its price. The reservation price
represents the maximum price a buyer is willing to pay (WTP) or the minimum price a seller
is willing to accept (WTA) for a particular good or service in the marketplace. These values
reflect the potential prices at which buyers and seller age in transactions (Inoua & Smith,
2022). On macroeconomic level through perspective of Keynesian economy it has been
introduced the fact that demand creates its own supply hence changes in aggregate demand
cause changes in real GDP and employment.

2.1. Development Stage of the Country

Modelling of supply and demand is dependent partially on development stage of country.
The measuring the relationship and correlation between tourism and country development is
matter of many studies. During the period spanning the late 19th century to the mid-20th
century, Modernization Theory (MT) arose as a prominent popular developmental paradigm
that garnered significant attention. It is often perceived as an outgrowth of another theoretical
framework known as growth theory, firmly rooted in the principles of Keynesian economics
(Friedmann, 1997). Modernists framed four main theories of development and described
factors influencing demand and supply: modernization, dependency, world-systems, and
globalization (Reyes, 2019). Dependency theory as response on Modernization Theory,
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formulated premise that, historically disadvantaged nations have been systematically denied
development opportunities by wealthier and more developed countries (Willis, 2020). The
theory of neoliberalism based on noneconomic and fiscal barriers became very relevant and its
core principle advocates for the unrestricted movement of capital and global trade. According
to neoliberal development and general modernization theories, the standard of living is
measured by economic growth (Manzoor et al., 2019). Sustainable theories are going beyond
economic factors and take into the consideration sustainable approach of all parties of
economy. This study will concentrate on the economic determinants influencing tourism
demand and its correlation with chosen macroeconomic variables.

2.2. Economic Cycle

The concept of tourism demand is based on the classic definition of demand in the economy.
The specificity of tourism represents a specific product or service – in this case, we are talking
about the so-called tourism product, which represents a group of mutually complementary
goods and services (Song et al., 2023). Business entities in tourism make decisions about public
procurement, investment, and employment based on the expected values of future demand
as well as the expected consequences in the demand for tourism determinants (JeĪábek, 2019).
Tourism demand is influenced by the economic cycle period and the concept of rational
expectations. While major business cycle fluctuations strongly influence consumer demand for
goods and services, such as in times of economic recession and boom, the response of tourism
demand is not necessarily immediate and straightforward because of substitution effects
between types of destinations and lags between decision making and the actual holiday
(Guizzardi & Mazzocchi, 2010). An increase in tourism flow and demand can bring positive
economic outcomes to the nations, especially in GDP and employment opportunities (Manzoor
et al., 2019). According to data from the World Tourism Organization (UNWTO), the
development of international tourism was significantly affected by the manifestations of the
economic crisis in 2008. The year saw a notable slowdown in the year-on-year growth of visitor
arrivals, dropping to 1.8% from 6.9% in 2007. This deceleration continued into 2009. These
declines are more pronounced in the European region, as well as in Central and Eastern Europe.
The implementation of lockdown measures has interrupted travel opportunities and production
chains, leading to a shortage in the availability of goods and services. This disruption has
coincided with individuals enduring periods of non-employment, and companies grappling
with non-productive phases, resulting in a disjunction between the demand and supply
dynamics resulting to a situation where demand exceeds the supply. Prior to the Covid-19
pandemic, the growth rate of the global Travel & Tourism sector outpaced the growth of the
global economy for nine consecutive years. After a 50.4% fall in the contribution of the sector to
the global economy, Travel & Tourism recovered by 21.7% in 2021 – Figure 1. In comparison, the
global economy bounced back by 6.7%. Travel & Tourism’s pace of recovery was slowed down
by the spread of the Omicron variant in the second half of 2021, this forced governments to
reinstate restrictions on international travel (WTTC). The impact in tourism demand of Czech
Republic measured in tourists’ overnights is aligned with global changes - shown in Figure 2.
Length of the stay is one of the parameters which is correlating with trend weekly – Figure 3.
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Figure 1. World Economic Impact Timeline, 2000–2021 (WTTC, 2022)

Figure 2. Arrivals and nights spent at tourist accommodation establishments Czech Republic, 2000–2022
(Eurostat, 2023b, 2023c)

Figure 3. Average length of stay at tourist accommodation establishments in the Czech Republic, 2000–2022
(Eurostat, 2023c)
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The pursuit of generating tourism demand stands as a primary goal for destinations
aiming to attract visitors and maximize the advantages offered by the tourism industry. The
challenge lies in understanding how to generate tourism demand (Song et al., 2023). In past
studies has been proposed four criteria that can be utilized for this purpose. These criteria
include: the number of arrivals; the monetary aspect, such as the amount of travel
expenditure; the temporal aspect, such as the duration of stay in the destination: and the
distance to the destination, which refers to the distance travelled in kilometers (JeĪábek, 2019).
Factors such as technological advancements, geopolitical shifts, and environmental concerns
might be potential drivers of change. Tourism spending is significantly dependent on the
disposable income available to households and consequently disposal income is influenced
by level of taxes and inflation ratio in the source country. There are four distinct hypotheses
concerning the relationship between tourism and economic growth. Firstly, the tourism-led
growth hypothesis (TLGH or TLEG) asserts that tourism plays a pivotal role in driving
economic expansion. Conversely, the growth-led tourism hypothesis (GLTH or EDTG) posits
that economic growth contributes to the advancement of the tourism sector. The third
perspective suggests a bidirectional link between the two (bidirectional causality hypothesis
– BC), while the fourth viewpoint adopts a neutral stance (no causality hypothesis – NC)
(Badulescu et al., 2020).

3. Aim of the Research

The tourism sector is under the sway of two primary categories of influences: rational
and irrational factors. For the scope of this research, we will intentionally omit the
examination of psychological elements like trends, perception, and the sense of safety
associated with the destination in question. In the literature, there are at least two classes of
tourism models, those explaining the distribution of outward flows from a single source
market - outbound modelling and those explaining aggregate tourism flows into a single
destination - inbound modelling. (Zhou et al., 2007). The ambition of this paper is to
investigate the effects that the real exchange rate, inflation ratio, GDP per capita as
renumeration of employees per country have on inbound tourism demand (number of tourist
and their overnights) from Germany, Austria, Poland, and Slovakia to Czech Republic over
the period 2000–2022 measured in number of arrivals and overnights in hotels and similar
accommodation establishments. We examine the relationship between growth of tourism
demand represented by two factors: the number of tourists and overnights in hotels and
similar accommodations and macroeconomic variables: the real exchange rate, inflation ratio,
GDP per capita as renumeration of employees per country.

4. Data Collection and Methodology

4.1. Data Collection

To study the impact of chosen macroeconomic variables on growth of tourism demand
in Czech Republic, the annual time series data from 2000 to 2022 was taken for analysis. In
this study, the real exchange rate, inflation ratio, GDP per capita as renumeration of
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employees per country were taken as an independent variable and the annual growth of
tourism demand represented by the number of arrivals/overnights in hotels and similar
accommodations were used as dependent variables. For data collection, different sources
were used, i.e., Czech Statistical Office, Eurostat, MMR, World Travel and Tourism Council,
and Tourism Economic Impact annual reports and used were data provided by The World
Bank database. Given the limited availability and accessibility of the data, this study refers to
the period 2000–2022. The data in Figure 4. - Number of guests in collective accommodation
establishments by country in the Czech Republic, 2000–2022, (CZSO, 2023b), specific to
various tourist-originating countries, reveals the quantity of tourists arriving from different
nations and their subsequent accommodation over the period spanning 2000 to 2022. The
data shows surge of visitors to Czech Republic originating from Slovakia, Poland, Germany,
and Austria. Figure 5. describes Number of overnight stays in collective accommodation
establishments by country in the Czech Republic, 2000–2022, (CZSO, 2023a) and provides a
graphical representation of the evolution of tourist overnights by the nationalities mentioned
earlier, tracing the timeline from 2000 to 2022. These figures show characteristic seasonal
fluctuations commonly associated with patterns of tourism demand. During the crisis
periods, there's a noticeable drop in tourist numbers, whereas a subsequent increase in visitor
arrivals is evident in the post-crisis phases, commencing the year 2009 and 2022. Considering
explanatory factors, the research includes considerations of income (measured by GDP per
capita) and price-related variables (inflation rate specific to each country). While the income
factor typically relies on quarterly GDP data, to maintain consistency in the analysis, the
study opts for the Industrial Production Index (IPI) as a proxy for GDP (JeĪábek, 2019). In the
context of this study, the IPI is utilized in its fundamental index form (Base 2015 = 100).
Contrary to its name, the industrial production index doesn't aim to quantify production
itself; rather, it theoretically mirrors the progress of value addition across various industrial
sectors. To achieve this, the contributions received by one sector from another need to be
subtracted from its overall output. This approach prevents duplicative counting of
production, ensuring that the level of vertical integration among sectors doesn't sway the
outcomes of the indicator. The price dimension of tourism is gauged using the real exchange
rate (RER). This rate is defined as the ratio between the price level abroad Czech Republic
and the domestic price level, wherein the foreign price level is converted into domestic
currency units using the prevailing nominal exchange rate. For purpose of this study was
used the Harmonised Index of Consumer Prices (HICP) as inflation indicator. This statistical
estimate is subject to sampling errors because it is based on a sample of consumer prices and
household expenditure, only. HICP is a set of consumer price indices (CPIs) calculated
according to a harmonized approach.

4.2. Methodology

In this study, we study the impact of domestic inflation in the Czech Republic, Austria,
Germany, Poland and Slovakia on the tourist activity of residents of these countries and
tourists flow from these countries to the Czech Republic. The model is set to study
hypothesis:
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Figure 4. Number of guests in collective accommodation establishments by country in the Czech
Republic, 2000–2022 (CZSO, 2023b)

Figure 5. Number of overnight stays in collective accommodation establishments by country in the
Czech Republic, 2000–2022 (CZSO, 2023a)

Hypothesis 1 (H1): There is a positive association between annual tourism demand and
GDP/IPI. The higher disponible income has positive influence on tourism demand
represented by number of tourists and their overnights.

Hypothesis 2 (H2): There is a negative association between annual tourism demand and
inflation ratio. Higher inflation in destination negatively influences tourism demand at all,
including residents.

According to the Gauss-Markov theorem, the use of the least squares method is advisable
if the following conditions are met:

1. Data model ὢ has the correct specification
2. ᶪ ὢ they are not equal to each other and are deterministic
3. All errors have the same variance equal to „
4. All errors are not systematic Ὁ(‐ ) = 0,ᶪὭ
5. Errors do not correlate with each other ὅέὺ ‐ , ‐ = 0,ᶪ Ὥ, Ὦ
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There is no proof that conditions 3, 4, 5 are met for our problem, we will not use a
regression model of the type in our calculations: ὣ = ‍ + ‍ ᶻ ὢ + ‍ ᶻ ὢ +Ễ+ ‍ ᶻ ὢ

(1) In case of functional dependency ώ = Ὢ(ὼ), then ‐ elasticity is a quotient of the
division of the relative change in function Ὢ(ὼ), on the relative change of the argument

ὼ: ‐ = Ў : Ў = Ў
Ў
ᶻ = ᶻ = ( )

( )

(2) We used formula for finding the derivative of a parametric function, in our case, we

can take time as a parameter: = =

(3) Where the dot above the variable means the time derivative. Considering (3) and (2),

we can write: ‐ =
( )

( )

(4) Initial data for calculations number of guests in Czech hotels in 2000-2022 NOG
(CZSO, 2023b), Harmonized Index of Consumer Prices on 2000-2022 HICP (Eurostat,
2023a), Industrial Production Index (IPI) on 2000-2022 (Eurostat, 2023d) were used.
Number of guests (NOG) characterizes the activity of tourists, HICP characterizes the
rate of inflation, IPI characterizes the activity of the economy in 2020-2022.

Numerical series characterizing the natural logarithm of the number of guests in Czech
hotels in 2000-2022 (NOG) in Table 1, natural logarithm Harmonized Index of Consumer
Prices (HICP) in 2000-2022 in Table 2 and Industrial Production Index (IPI) in 2000-2022 in
Table 3 interpolate using Fermi-Torricelli points (Yekimov, 2021).

Table 1. Natural logarithm of the number of guests in Czech hotels in 2000-2022 (NOG), Ln(NOG)

Year Czech Republic Germany Austria Poland Slovakia
2000 62.4833 82.5 70.35 47.6167 40.5917
2001 66.6667 82.75 72.7583 47.9167 41.9667
2002 68 81.85 73.2417 48.7083 44.925
2003 70.5 82.275 74.7583 52.7917 51.8833
2004 77.075 84.775 79.25 59.2333 53.7583
2005 79.5167 87.6583 82.6167 62.1917 53.4333
2006 85.95 92.7 88.9167 69.8917 61.7667
2007 94.475 98.3167 94.2083 76.5 71.9917
2008 92.075 98.3333 95.5917 78.1583 82.8667
2009 80.1833 82.2417 84.6917 74.925 71.5333
2010 86.9333 91.1667 90.2417 83.2667 80.1167
2011 91.9333 97.8 96.3583 89.325 85.3333
2012 91.1167 97.4833 96.55 90.3667 88.1
2013 91.15 97.6083 97.0167 92.75 89.4583
2014 95.8 98.9167 97.9833 95.75 92.425
2015 100.15 99.75 100.0083 99.9917 99.9833
2016 103.1583 100.575 102.15 103.1583 103.4917
2017 110.1083 103.7167 108.0333 110.25 108.1333
2018 113.525 104.75 113.375 116.6333 114.3
2019 113.1 101.2833 113.4083 121.6417 115.15
2020 105.25 91.5917 106.75 119.0667 105.2583
2021 111.7667 95.825 118.575 136.6917 115.9833
2022 114.8 95.4917 126.9583 151.7333 111.5333
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Table 2. Natural logarithm harmonized Index of Consumer Prices (HICP) on 2000-2022, Ln (HICP)

Year Czech Republic Germany Austria Poland Slovakia
2000 4.3012458 4.37 4.3177436 4.25 4.1190914
2001 4.3455355 4.39 4.3404774 4.30 4.1881764
2002 4.3598023 4.40 4.3571574 4.32 4.2226034
2003 4.3590565 4.41 4.3700911 4.33 4.3035695
2004 4.3846274 4.43 4.3895503 4.36 4.3756417
2005 4.4001939 4.45 4.4103610 4.38 4.4031458
2006 4.4209468 4.47 4.4270896 4.40 4.4449036
2007 4.4498800 4.49 4.4488574 4.42 4.4636258
2008 4.5107679 4.52 4.4805985 4.46 4.5022327
2009 4.5167032 4.52 4.4846114 4.50 4.5114454
2010 4.5286490 4.53 4.5014102 4.53 4.5183679
2011 4.5500098 4.55 4.5363023 4.57 4.5583668
2012 4.5847123 4.57 4.5616971 4.60 4.5951030
2013 4.5985651 4.59 4.5826519 4.61 4.6096352
2014 4.6026671 4.60 4.5971548 4.61 4.6086142
2015 4.6052535 4.61 4.6051702 4.61 4.6051702
2016 4.6117319 4.61 4.6148317 4.60 4.6003419
2017 4.6356994 4.63 4.6368949 4.62 4.6141547
2018 4.6550708 4.64 4.6578733 4.63 4.6391690
2019 4.6805868 4.66 4.6726731 4.65 4.6665083
2020 4.7128281 4.66 4.6864583 4.69 4.6864506
2021 4.7453668 4.69 4.7136733 4.74 4.7142563
2022 4.8835592 4.78 4.7963414 4.86 4.8287137

Table 3. Natural logarithm Industrial Production Index (IPI) on 2000-2022, Ln(IPI)

Year Czech Republic Germany Austria Poland Slovakia
2000 4.3012458 4.37 4.3177436 4.25 4.1190914
2001 4.3455355 4.39 4.3404774 4.3 4.1881764
2002 4.3598023 4.40 4.3571574 4.32 4.2226034
2003 4.3590565 4.41 4.3700911 4.33 4.3035695
2004 4.3846274 4.43 4.3895503 4.36 4.3756417
2005 4.4001939 4.45 4.410361 4.38 4.4031458
2006 4.4209468 4.47 4.4270896 4.40 4.4449036
2007 4.4498800 4.49 4.4488574 4.42 4.4636258
2008 4.5107679 4.52 4.4805985 4.46 4.5022327
2009 4.5167032 4.52 4.4846114 4.50 4.5114454
2010 4.5286490 4.53 4.5014102 4.53 4.5183679
2011 4.5500098 4.55 4.5363023 4.57 4.5583668
2012 4.5847123 4.57 4.5616971 4.60 4.5951030
2013 4.5985651 4.59 4.5826519 4.61 4.6096352
2014 4.6026671 4.60 4.5971548 4.61 4.6086142
2015 4.6052535 4.61 4.6051702 4.61 4.6051702
2016 4.6117319 4.61 4.6148317 4.60 4.6003419
2017 4.6356994 4.63 4.6368949 4.62 4.6141547
2018 4.6550708 4.64 4.6578733 4.63 4.6391690
2019 4.6805868 4.66 4.6726731 4.65 4.6665083
2020 4.7128281 4.66 4.6864583 4.69 4.6864506
2021 4.7453668 4.69 4.7136733 4.74 4.7142563
2022 4.8835592 4.78 4.7963414 4.86 4.8287137
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The possibility of interpolation of numerical series by series of exponents was proved
(Leontiev, 2017). This was implemented using the example of the numerical series of
Hungary's GDP for 1992-2002 (Yekimov, 2022).

Functions are differentiated by time. Using formulas below the elasticity coefficients
were determined:

‐
; Ἤ/ἬἼ ( _ _ )

Ἤ/ἬἼ ( _ _ )
and ‐

; Ἤ/ἬἼ ( _ _ )
Ἤ/ἬἼ ( _ _ )

‐
; Ἤ/ἬἼ ( _ _ )

Ἤ/ἬἼ ( _ _ )
and ‐

; Ἤ/ἬἼ ( _ _ )
Ἤ/ἬἼ ( _ _ )

‐
; Ἤ/ἬἼ ( _ _ )

Ἤ/ἬἼ ( _ _ )
and ‐
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‐
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Ἤ/ἬἼ ( _ _ )
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5. Results

The results of the calculations are shown in the Figures 1., 2., 3., 4., 5.
¶ Elasticity coefficients ▀╝╞╖╒╩ / ▀╗╘╒╟╒╩ , ▀╝╞╖╒╩ / ▀╘╟╘╒╩ , ▀╝╞╖╓╔ / ▀╗╘╒╟╓╔ , ▀╝╞╖╓╔ /

▀╘╟╘╓╔ , ▀╝╞╖═╣ / ▀╗╘╒╟═╣ , ▀╝╞╖═╣ / ▀╘╟╘═╣ , ▀╝╞╖╟╛ / ▀╗╘╒╟╟╛ , ▀╝╞╖╟╛ / ▀╘╟╘╟╛ , ▀╝╞╖╢╚ /

▀╗╘╒╟╢╚ ,
▀╝╞╖╢╚
▀╘╟╘╢╚

are not constant values, but fluctuate relative to the line Ⱡ =

¶ Elasticity coefficients ▀╝╞╖╒╩ / ▀╗╘╒╟╒╩,▀╝╞╖╒╩ / ▀╘╟╘╒╩,▀╝╞╖╟╛ / ▀╗╘╒╟╟╛, ▀╝╞╖╟╛ / ▀╘╟╘╟╛ ,

▀╝╞╖╢╚ / ▀╗╘╒╟╢╚, ▀╝╞╖╢╚ / ▀╘╟╘╢╚ they fluctuate in different directions.

¶ Elasticity coefficients ▀╝╞╖╓╔ / ▀╗╘╒╟╓╔ , ▀╝╞╖╓╔ / ▀╘╟╘╓╔ , ▀╝╞╖═╣ / ▀╗╘╒╟═╣ , ▀╝╞╖═╣ /
▀╘╟╘═╣ they fluctuate unidirectionally.

Figure 6. Coefficients of elasticity Ὠ / Ὠ , Ὠ / Ὠ
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Figure 7. Coefficients of elasticity Ὠ / Ὠ , Ὠ / Ὠ

Figure 8. Coefficients of elasticity Ὠ / Ὠ , Ὠ / Ὠ

Figure 9. Coefficients of elasticity Ὠ / Ὠ , Ὠ / Ὠ
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Figure 10. Coefficients of elasticity Ὠ / Ὠ , Ὠ / Ὠ

The evidence of above-mentioned results supports the fact that Hypothesis 1 and 2 are
more complex and we can state following:

¶ An increase in the rate of inflation in Poland, Slovakia and the Czech Republic reduces
the number of tourists from these countries staying in Czech hotels.

¶ A decrease in the rate of inflation in Poland, Slovakia and the Czech Republic increases
the number of tourists from these countries staying in Czech hotels.

¶ The increase in the rate of inflation in Germany and Austria increases the number of
tourists from these countries staying in Czech hotels.

¶ A decrease in the rate of inflation in Germany and Austria reduces the number of tourists
from these countries staying in Czech hotels.

These statements are based on a higher percentage share of wages in GDP in Germany
and Austria, compared with Poland, Slovakia, and the Czech Republic shown in Figure 11.
and Figure 12. Additional influencing factor is higher share of the tourism industry in the
GDP in Germany and Austria, compared to Poland, Slovakia, and the Czech Republic as well
as higher renumeration in Germany and Austria compared to Poland, Slovakia, and the
Czech Republic. Residents of Germany and Austria have large incomes compared to
residents of Poland, Slovakia, and the Czech Republic. Residents of Germany and Austria
pay more for various services compared to residents of Poland, Slovakia, and the Czech
Republic, at the same time, these services are of higher quality. More expensive tourist
services should be of higher quality, to be able to compete. Thus, residents of Germany and
Austria are used to paying dearly for a better service. The tourism industry in Germany and
Austria is more developed than in Poland, Slovakia, and the Czech Republic. The exchange
rate of the euro against the Czech crown has been relatively stable over the past two decades.
On tourist trips, tourists pay not only the cost of staying in hotels, but their payments are
related to meals in restaurants, concerts, and other entertainment events.  In case of inflation
rate increases in Austria and Germany, the residents of these countries prefer to enjoy their
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touristic trips to the Czech Republic instead of in their homeland, since they will be able to
purchase more of tourism services in comparable quality in Czech Republic than in their
country of origin. In opposite case, the residents of Austria and Germany prefer higher-
quality tourist services at home, therefore, the number of accommodations in Czech hotels
for residents of Austria and Germany is decreasing. Residents of Poland, Slovakia, and the
Czech Republic, having a lower income, prefer to save more with an increase in the rate of
inflation, and this also applies to tourist services. In this case, tourists from Poland, Slovakia
and the Czech Republic stay less in Czech hotels. On contrary, a decrease of inflation rate
growth of residents of Poland, Slovakia, and the Czech Republic, encourages new consumer
spending, among which is also the receipt of tourist services on the territory of the Czech
Republic, including accommodation in Czech hotels.

Figure 11. Labor share of GDP, comprising wages and social protection transfers (UNECE, 2022)

Figure 12. Tourism direct GDP as a proportion of total GDP percentage (UNECE, 2022)
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6. Comparing Results

In the following section, we examine the outcomes from the preceding subsection.
Investigation was directed to the impact of selected macroeconomic variables as the nominal
exchange rate, inflation ratio, GDP per capita and renumeration of employees on tourism
demand represented by number of overnights in hotels and similar accommodation. Song et
al. (2023) supports these findings by estimating the principal factors influencing tourism
demand. They utilized data for both arrivals and expenditures as proxies for tourism demand
in their analysis. Although tourism in Czech Republic garners considerable attention from
local researchers and sporadically from international scholars, comprehensive investigations
into the correlation between macroeconomic variables and tourism demand influencing
economic growth remain relatively rare. Contemporary research employs econometric
models to explore causal connections, frequently selecting number of arriving tourists or
number of overnights often being chosen as the dependent variables and factors as GDP per
capita, inflation ratio or exchange rate as independent variables or using empirical and
descriptive methods sourcing panel data. In Babecká's study (2013), an examination of
tourism demand for the Czech Republic is conducted, focusing on chosen European Union
nations via a geographical gravity model. The findings of the analysis indicate a favorable
impact of the gross domestic product on tourism demand. In contrast, real exchange rates
demonstrate adverse effects. Indrova (2015) provides an empirical analysis of the
determinants of international tourism demand to Czech Republic from 38 countries
representing the largest share of all foreign arrivals into the country. The paper investigates
the period between 2000 and 2012 band is based on the estimation of a dynamic panel data
model which accounts for the effects of previous consumption (repeated visits). The results
show that tourism demand to Czech Republic is income and price inelastic both in the short
and long run (Indrova et al., 2015). Vojtko (2018) founding’s in the thematic of exchange rates
influence on tourism demand stated that exchange rates can be considered as one of the
important determinants in tourism demand analysis especially at the national level, although
sensitivity of demand to exchange rate changes may also vary by destination. A generalized
linear model was used for data analysis and hypothesis testing. The results showed that there
are significant differences in sensitivity of international tourism demand from Eurozone to
Czech Republic (Vojtko et al., 2018). Tomáš JeĪábek (2019) investigated the effects of income
as gross domestic product, tourism price as the real exchange rate, and travel cost as the price
of Brent crude oil have on inbound tourism demand (tourist arrivals) from Poland, Slovakia,
Germany, and Austria in the South Moravian Region of the Czech Republic. To achieve this
aim, cointegration analysis under the VECM approach was applied. The study of Falk et al.
(2023) investigates the short-run impact of the Covid-19 pandemic on the number of domestic
overnight stays at the regional level in the summer season 2020. Official data for 65 regions
in four countries for the analysis (Austria, the Czech Republic, Germany, and
Switzerland). Evidence based on dynamic panel data estimations showed significant
negative short-run effects of the Covid-19 pandemic on domestic tourism demand (Falk et
al., 2023). The careful selection and definition of variables play a pivotal role in analytical
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outcomes. Deciding between the real exchange rate and the nominal exchange rate combined
with relative prices, as well as choosing between levels or per capita values, can lead to
diverse results. Different choices may yield varied outcomes, and reliance on a specific
model's results may result in suboptimal decision-making for policymakers. Furthermore,
the choice of the variable serving as the proxy for tourism demand, whether arrivals or
expenditures, is of utmost importance due to their distinct relationships with explanatory
variables. In the case of Arrivals, GDP per capita emerges as the most influential factor,
followed by the exchange rate and inflation. While the first variable is exogenous for most
countries, it may indicate significant dependence on specific origin countries. Implementing
economic policies to diversify destinations for origin countries could prove effective in
reducing reliance on specific sources. Despite expenditures showing a decline, both in per
capita and per GDP, policies focusing on influencing expenditures become more critical.
Specifically, measures to enhance price competitiveness are crucial, strongly impact spending
decisions in Czech Republic.

7. Conclusion

This work analyses the influence of some key macroeconomic determinants, such as the
nominal exchange rate, inflation ratio, GDP per capita, and remuneration of employees, on
tourism demand, specifically represented by the number of overnight stays in hotels and
similar accommodations. To carry out this analysis, we employed a squared model based on
the Gauss-Markov theorem, utilizing a dataset covering the years 2000 to 2022 and
encompassing data from the Czech Republic, Slovakia, Germany, Austria, and Poland. The
primary objective of our model was to assess the influence of inflation, employee
remuneration, and the nominal exchange rate on tourism in the Czech Republic. Recognizing
the economic instability, we considered wage earnings and asset-based income, both
susceptible to fluctuations, which consequently impact individuals' purchasing power. The
relationship between the exchange rate, inflation ratio, and tourism demand was identified
as significant. In our analysis, we took into consideration the share of wages and the tourism
industry in the GDP results, recognizing their importance in shaping the overall economic
landscape. We cannot reject the hypothesis 1 of a GDP/IPI impact on annual tourism demand
neither Hypothesis 2. about a negative association between annual tourism demand and
inflation ratio. Results differs depending on the demand´s country of origin. An increase in
the rate of inflation in Poland, Slovakia and the Czech Republic reduces the number of
tourists from these countries staying in Czech hotels. A decrease in the rate of inflation in
Poland, Slovakia and the Czech Republic increases the number of tourists from these
countries staying in Czech hotels. The increase in the rate of inflation in Germany and Austria
increases the number of tourists from these countries staying in Czech hotels. A decrease in
the rate of inflation in Germany and Austria reduces the number of tourists from these
countries staying in Czech hotels. There is evidence that the relationship between the
exchange rate, inflation ratio, and tourism demand was identified as significant. In our
analysis, we took into consideration the share of wages and the tourism industry in the GDP
results, recognizing their importance in shaping the overall economic landscape. The findings
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from this study contribute to a deeper understanding of the intricate dynamics between
macroeconomic variables and tourism demand, offering practical insights for stakeholders
involved in the planning and management of the tourism sector.
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Abstract: The e-invoicing market is experiencing growth propelled by the global trend
towards digitalization and automation. This paper aims to assess the status of e-invoice
usage in the Czech Republic in the context of recorded usage trends, with a particular
emphasis on whether the formats most widely used are suitable for automated processing.
The research is based on both primary data obtained from 258 Czech companies and
secondary data sourced from the Czech Statistical Office. Our data have shown that 63.19%
of invoices are sent electronically compared to 36.81% in a hard copy. Among invoices
exchanged electronically, 1.23% were downloaded from a supplier's system, 58.36% were
exchanged via email in a non-structured format, 3.07% in a structured format, and finally,
only 0.52% were sent through the official data box, endorsed by the Czech government.
Surprisingly, a downward trend regarding machine-readable invoicing was identified in the
available data. For data analysis, linear regression, confidence interval, descriptive statistics
and Friedman test were used.

Keywords: e-invoice; machine-readable; digitalization of accounting; digitalization of
invoices; automation of accounting

JEL Classification: M0; M41; M48

1. Introduction

Electronic invoicing or e-invoicing can be defined as an information system service that
gathers data from a business transaction and transmits it through a network (Lian, 2015).
Thus, it is a digital approach which involves creating, sending, receiving, and processing
invoices among businesses. In contrast to traditional paper-based invoicing, which involves
physical documents, e-invoicing relies on electronic formats and allows automated systems to
partially or fully manage the invoicing process.

Both manufacturing and non-manufacturing businesses shall ‘apply lean concepts across
all organizational functions’ (Zemanová & Slavík, 2016) to streamline operations and boost
efficiency. Alongside global trends toward digitalization and automation, traditional paper-
based invoicing is supposed to be gradually substituted with quicker, more precise, and
cost-effective electronic alternatives. The concept of e-invoicing arises as a contemporary,
dependable, and effective approach for managing and processing invoices related to
products, services, taxes, and various goods, eliminating the necessity for paper (Matus et
al., 2017). The ongoing digital transformation initiatives within businesses involving key
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processes such as resources management, stock management and production are
contributing to the adoption of e-invoicing as part of broader digitization efforts. For
example, e-invoicing may be aligned with automated payment control and payment
processing solutions (Sungkur et al., 2016).

In addition to time and cost savings, e-invoicing supports privacy, security, reliability,
and resolution of potential disputes (Sungkur et al., 2016), authentication, content integrity,
non-repudiation of origin and receiver, confidentiality and privacy, sequence integrity, and
relevant policies (Cuylen et al., 2016). Increased accuracy and reliability of invoicing
contribute to trust among stakeholders. As companies expand their operations across
borders, the inefficiencies, delays and other limitations of traditional paper-based invoicing
become even more evident (Abidin et al., 2016). E-invoicing facilitates seamless and real-time
exchange of invoices between international partners, thus helping overcome geographical
barriers. The emphasis on cloud-based solutions, mobility, and remote work is further
highlighting the necessity for electronic and interconnected invoicing processes. E-invoicing
is becoming an important technology in facilitating faster and more efficient financial
transactions within increasingly interconnected business environments.

Both businesses (Olaleye & Sanusi, 2019) and the public sector (Fuka & Baĳa, 2022) are
acknowledging the environmental impact of paper-based processes, including resource
consumption and waste generation. As a result, the growing emphasis on sustainability and
environmental responsibility is also contributing to the expansion of the e-invoicing market.

Since e-invoices may serve as a tax collection and reporting instrument, numerous
governments and regulatory bodies are encouraging or mandating businesses to adopt
electronic invoicing primarily to combat tax evasion, mitigate fraud, and enhance overall
financial transparency. For example, automated electronic systems are being deployed for
value-added tax (VAT) reporting (Zorina et al., 2022). As more convenient, integrated,
transparent, and fast such tax reporting systems made tax collection and tax administration
more effective and efficient (Wagiman et al., 2023). Related regulations may serve as catalysts
for the whole e-invoicing market, compelling businesses to embrace e-invoicing to maintain
compliance and avoid potential penalties (Nalcaci, 2016).

In an e-invoicing system, invoices are electronically generated and can be transmitted
to recipients through various digital channels, such as email, online portals, or electronic
data interchange (EDI) systems. These invoices follow standardized formats, enabling
seamless integration with accounting software, enterprise resource planning (ERP) systems,
and other financial management tools. Software tools created to support e-invoicing are
gradually available in various countries (Pugliese et al. 2021; Rubio & Gaitan, 2021; Pinheiro
& Frega, 2016).

The ongoing digital revolution and swift progress in technologies and concepts such as
industry 4.0, cloud computing, artificial intelligence (AI) and machine learning (ML) are
further reshaping the landscape of the e-invoicing market. Advanced automation
technologies incorporated into e-invoicing platforms may fundamentally streamline and
optimize the entire invoicing process (Azman et al., 2021). These technologies facilitate the
extraction of pertinent information from invoices, validation of data accuracy, and even

216



prediction of potential discrepancies. Blockchain and digital ledger technologies (DLT),
capable of offering secure and immutable records of transactions, are being examined in the
context of e-invoicing, to ensure data integrity and diminish the risk of fraud (Narayanam et
al., 2020; Liu, 2018). Computational fraud-detecting methods such as Benford Analysis may
be integrated into e-invoicing systems (Nalcaci, 2017). Advanced automated systems may
sieve correct invoices reasonably accurately e.g. by Chang et al. (2020) whose system
demonstrated sensitivity above 95%.

Despite its positive effects such as automation of routine processes, time and savings,
teamwork, information sharing and simplicity, e-invoicing adoption faces challenges such as
conservatism and resistance, (overly) fast technological progress, insufficient legislation,
disrupting impacts on the labour market, or issues related to document conversions
(Stefanovova et al., 2020). Because of the multi-criteria nature of reasoning about complex
data such as an invoice, user-friendly interface and visualization of data processing results of
an automated invoicing solution are vital prerequisites of its adoption (Sedlák et al., 2015).
The e-invoicing landscape has been visualized as a conceptual map (Figure 1).

Figure 1. Conceptual map of the e-invoicing landscape from the perspective of a business owner
(authors using CmapTools)

In 2009, ISDOC (Information System Data Object Content) was declared a standardized
format of invoices (electronic tax documents) in the Czech Republic, replacing various
proprietary formats. As a free-to-use format, it allows the transmission of tax documents
among parties, including small businesses and self-employed individuals, without additional
costs. ISDOC complies with Czech VAT law requirements and may include a qualified
electronic signature, issued by a qualified certification authority, allowing easy verification of
the authenticity of the document.

ISDOC documents can be exchanged via various channels, such as by an email or
a government-endorsed data box (Digital and Information Agency, 2023), made
downloadable over the Internet, or even on physical storage media. Current versions of
ISDOC format mostly follow an internationally recognized e-invoice format UBL, adjusted
mainly to reflect Czech specifics, such as the tax advance payment list. Besides the standard
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tax invoice, ISDOC offers 5 additional document types; however, it does not support related
types of documents such as orders or receipts.

Technically, ISDOC is in XML format with a signature implemented according to the
XML Signature standard. The structured invoice file name in ISDOC format usually ends
with a .isdoc extension and is readable by an ISDOC reader software. Commonly a printable
and human-readable version of the invoice, which may carry the visual identity of the issuing
party, is shared together with ISDOC, either as a separate PDF file or in a hybrid invoice file
format. The first hybrid file format is ISDOCX, technically an ISDOC together with PDF and
other possible attachments compressed in a ZIP archive with .isdocx extension, which is
a similar approach as for OpenDocument (e.g., .odt) and Office Open XML (e.g., .docx).
A slightly newer approach makes use of PDF A/3 format, where ISDOC is embedded in a
PDF file, directly readable by any PDF reader. Though not as versatile as ISDOCX, ISDOC in
PDF A/3 is gaining popularity, possibly for its user-friendliness.

The strive for process efficiency both in the private and public sector, globalization
challenges, and environmental concerns, together with advancement in relevant enabling
technologies, such as cloud computing, digital signing, AI and ML are behind the uptake of
e-invoicing. The paper evaluates the current use of e-invoices in the Czech Republic in the
context of past development. Therefore, a hypothesis has been established as such that in
the monitored years, there has been no development in the use of e-invoices. Furthermore,
the paper assesses whether the electronic formats which are being used allow automated
processing or not.

2. Data and Methodology

The research is based on both secondary data from the Czech Statistical Office (2013;
2014; 2015; 2016; 2017; 2019; 2020) and primary data from our own research. Linear
interpolation was used to fill in the missing years in the Czech Statistical Office data series.
Other available relevant studies were used to compare our results (EY, 2019; Koch, 2020).
The hypothesis that in the monitored years, there has been no development in the use of e-
invoices. will be confirmed or refuted by the Friedman test (Friedman, 1937). The Friedman
test is a non-parametric statistical test developed by Milton Friedman. Similar to the
parametric repeated measures ANOVA, it is used to detect differences in treatments across
multiple test attempts. The Friedman test is widely supported by statistical software
packages and used.

Primary data collection was necessary due to the absence of secondary data covering
years beyond 2021. The primary research in the field of invoice formats in the B2B sector
involved 258 Czech companies with 10 or more employees. The sample of companies was
obtained by randomly selecting companies from the entire Czech Republic through
students of the Faculty of Economics and Administration during the autumn of 2023.

At first, the invoices were classified according to their form as paper-based or electronic;
electronic invoices were classified according to the exchange channel as downloaded from a
supplier's system, sent via an official data box, referred to also as a data locker, or via email;
invoices sent via email were classified according to the format used as structured or non-
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structured (Figure 2). Since the share of invoices delivered via data box or downloaded from a
supplier's system was negligible, the format of invoices delivered via these two channels was
not determined.

Figure 2. Form, channel, and format classification system with resulting used categories highlighted
(authors using drawio.com)

The final classification system consisted of lists of the classification graph (Figure 1):
1. Invoices in paper-based form (hard copy),
2. Electronic, downloaded through the supplier's application,
3. Electronic, sent through an official data box,
4. Electronic, sent via email, only in a non-structured format, such as .pdf (not PDF

A/3) or .docx, .doc, .odt, .tif, .jpeg, .png;
5. Electronic, sent via email, in a format containing structured data, suitable for

automatic processing such as .edi, .xml, .csv, .json, or the aforementioned .isdoc and
its variants (.isdox, .pdf with ISDOC in its PDF A/3 extension).

After calculating descriptive statistics on our dataset, linear regression analysis has been
conducted in Statistica Software. The confidence interval ϣ for the empirical study was
determined according to Pacáková (2003):

ὖ ὴ ᾀ ᶿ ᶻ ( ) < “ < ὴ + ᾀ ᶿ ᶻ ( ) = 1 ‌ (1)

where:
p – found frequencies of forms of sending invoices in percentages,
n – the size of the base ϣ (the number of companies in the data sample),
ϔ – determined at the level of 5%.

3. Results

We have divided the research into a part dealing with the invoice forms and exchange
channels and a part dealing with invoice formats (structured vs. non-structured).

3.1. Forms of Invoices and Exchange Channels

Our research has shown that 63.19% of invoices are sent electronically and 36.81% of
invoices are sent in hard copy, delivered either in person or by post. The invoices sent
electronically contain both structured and non-structured formats. The predominant usage
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of electronic form of invoices matches the results of other relevant available studies (Czech
Statistical Office, 2016; EY, 2019; Koch, 2020), see Table 1.

Table 1. Forms of sending invoices

Form
Czech Statistical

Office (2016)
EY (2019) Koch (2020)

Own research
(2023)

Own research (2023) -
confidence interval ϣ

Paper 23.10% 32% 30% 36.81% (30.92; 42.70)
Electronic 76.90% 68% 70% 63.19% (57.30; 69.08)

͓ 100.00% 100% 100% 100% x

Table 2. Companies that also send invoices in paper form (%)

Sector – CZ NACE 2015 20161 2017 20182 20192 2020 Trend3

C (10–33) Manufacturing industry 65.4 18.7 87.9 85.5 83.0 80.5 Decline
D. E (35–39) Energy 64.6 19.0 88.0 90.9 93.8 96.7 Growth
F (41–43) Building industry 55.7 29.4 96.9 93.4 89.8 86.3 Decline
G (45–47) Wholesale and retail sale; Repair
and maintenance service of motor vehicles

63.0 20.9 90.8 87.7 84.5 81.4 Decline

H (49–53) Transport and storage 48.8 40.7 91.7 90.9 90.1 89.3
Moderate

decline
I (55–56) Accommodation, Food and Beverage 45.0 30.2 87.6 82.5 77.4 72.2 Decline
J (58–63) Information and commun. activities 65.7 10.6 78.3 73.4 68.4 63.4 Decline
L (68) Real Estate Activities 46.6 32.4 90.2 88.3 86.5 84.6 Decline
M (69–75) Scientific and technical activities 62.1 18.3 88.5 85.3 82.2 79.0 Decline
N (77–82) Administrative and support
activities

58.1 23.7 75.6 76.1 76.5 77.0
Moderate

growth
Total (weighed average) 60.0 23.1 88.8 86.1 83.4 80.8 Decline

1Companies sending paper-only invoices. 2Values determined by linear interpolation from 2018 and 2020.
3Linear trend determined from values over the last 4 years.

Table 3. Companies sending invoices via data boxes (v %)

Sector – CZ NACE 2013 2014 2015 2016 2017 20181 20191 2020 Trend2

C (10–33) Manufacturing industry 1.8 2.5 2.9 4.9 4.7 4.8 5.0 5.1 Decline
D. E (35–39) Energy 4.9 7.3 3.8 10.6 6.5 8.4 10.4 12.3 Growth

F (41–43) Building industry 1.6 3.8 1.7 5.9 7.8 8.1 8.5 8.8
Moderate

growth
G (45–47) Wholesale and retail sale; Repair
and maintenance service of motor vehicles

2.1 2.7 3.0 4.0 6.2 5.3 4.3 3.4 Decline

H (49–53) Transport and storage 2.5 2.6 2.8 3.5 3.8 4.4 5.0 5.6 Growth
I (55–56) Accommod., Food and Beverage 2.2 3.9 2.0 6.5 7.5 6.6 5.7 4.7 Decline
J (58–63) Information and comm. activities 6.3 8.1 9.0 12.1 15.2 14.4 13.7 13.0 Decline
K (64–66) Banking and Insurance 5.4 4.0 3.0 5.3 7.4 6.9 6.3 5.7 Decline
L (68) Real Estate Activities 3.8 7.4 8.4 9.9 16.9 15.0 13.1 11.2 Decline
M (69–75) Scientific and technical activities 1.7 3.8 3.6 4.6 7.7 8.2 8.6 9.1 Growth
N (77–82) Administrative and support act. 2.3 3.5 3.4 5.6 7.2 6.9 6.6 6.4 Decline
Total (weighed average) 1.8 2.5 2.9 4.9 4.7 4.8 5.0 5.1 Decline

1Values determined by linear interpolation. 2Linear trend determined from values over the last 4 years.

Although the results seem positive, a large proportion of companies use the paper form,
possibly alongside an electronic delivery (Table 2). It might be due to the legislative regulation
in Czechia which requires the customer's prior consent to electronic form of invoice. For 2016
a dataset with a different structure was available (Czech Statistical Office, 2016), showing the
paper-only form of invoicing with a weighted average of 23.1% among all sectors (Table 2).
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In the case of the form of sending invoices via official data boxes, the Czech Statistical
Office data do not distinguish structured or non-structured formats. The advantage of using
government-endorsed data boxes is increased confidence in the authenticity of the sender
(invoice issuer) and the integrity of the invoice contents. However, their use is rather
negligible (Table 3).

3.2. Formats of Sending of Invoices

Surprisingly, the usage of structured invoice formats (i.e., .edi, .xml, .csv, .json, .isdoc)
suitable for automatic processing has declined over the years 2013-2020 among most sectors
(Table 4), except CZ NACE Manufacturing and distribution of energy, gas, water, heat, and
related waste management activities – D, E (35–39). Conversely, usage of either paper
invoices or electronic invoices in non-structured formats (i.e., .docx, .doc, .odt, .tif, .jpeg, .png,
.pdf which is not a PDF A/3) must have increased among most sectors.

Table 4. Companies sending invoices in automated data processing format (%)

Sector – CZ NACE 2013 2014 2015 2016 2017 20181 20191 2020 Trend2

C (10–33) Manufacturing industry 13.2 14.7 15.6 21.8 15.4 15.3 15.2 15.0 Decline
D. E (35–39) Energy 11.0 8.7 10.8 20.8 10.4 10.6 10.8 11.0 Growth
F (41–43) Building industry 6.9 5.8 5.2 13.9 6.5 5.7 5.0 4.2 Decline
G (45–47) Wholesale and retail sale; Repair
and maintenance service of motor vehicles

15.5 17.7 16.6 22.4 22.1 20.5 19.0 17.5 Decline

H (49–53) Transport and storage 8.0 7.5 9.5 13.5 11.1 10.9 10.7 10.5 Decline
I (55–56) Accommodation, Food and
Beverage

7.1 7.5 8.9 13.7 9.2 8.3 7.3 6.4 Decline

J (58–63) Information and comm. activities 14.1 15.1 13.9 23.4 16.9 16.7 16.4 16.2 Decline
K (64–66) Banking and Insurance 7.9 9.0 x x x x x x x
L (68) Real Estate Activities 5.4 6.8 7.7 8.3 6.4 5.8 5.1 4.5 Decline
M (69–75) Scientific and technical activities 7.7 9.3 11.7 11.5 13.2 11.9 10.6 9.4 Decline
N (77–82) Administrative and support act. 9.1 11.1 12.9 15.8 11.4 11.0 10.5 10.0 Decline
Total (weighed average) 11.3 12.5 12.9 18.4 14.4 13.7 12.9 12.2 Decline

1Values determined by linear interpolation. 2Linear trend determined from values over the last 4 years.

Table 5. Average share of e-invoices sent by companies in a standardized format in the total number
of issued invoices (%)

Sector – CZ NACE 2016 2017 20181 20191 2020 Trend2

C (10–33) Manufacturing industry 9.6 6.3 6.5 6.7 6.9 Moderate growth
D. E (35–39) Energy 5.9 4.1 4.2 4.4 4.5 Moderate growth
F (41–43) Building industry 5.0 2.8 2.1 1.5 0.8 Decline
G (45–47) Wholesale and retail sale; Repair and
maintenance service of motor vehicles

9.4 7.1 6.7 6.2 5.7 Decline

H (49–53) Transport and storage 3.9 4.4 4.0 3.7 3.3 Decline
I (55–56) Accommodation, Food and Beverage 5.1 3.8 3.6 3.3 3.1 Decline
J (58–63) Information and communication activities 14.4 8.6 8.6 8.6 8.6 Stagnation
L (68) Real Estate Activities 4.7 2.1 1.9 1.8 1.6 Decline
M (69–75) Scientific and technical activities 7.2 4.6 4.5 4.4 4.2 Decline
N (77–82) Administrative and support activities 7.9 6.6 6.2 5.9 5.5 Decline
Total 8.0 5.6 5.4 5.2 5.0 Decline

1Values determined by linear interpolation. 2Linear trend determined from values over the last 4 years.
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The latest recorded weighted average of use of ISDOC, a standardized and dominant e-
invoicing format in Czechia, for issuing invoices (Czech Statistical Office, 2020) is 5% with
a noticeable downward (Table 5). The statistical Friedman test has been conducted to evaluate
the hypothesis: “In the monitored years, there is no development in the use of e-invoices”. The
tested criterion was found to have a value of 35.04, with a critical limit of 9.49. It follows
from this that individual years differ statistically, i.e., that we reject the null hypothesis.
From this, it can be deduced that a downward trend is observed across sectors.

Since official statistics on electronic invoice usage for years 2021+ are not available,
primary research was carried out with a focus on forms of invoices, the exchange channels
and their format (structured vs. non-structured), see Table 6.

Table 6. Forms, exchange channels and formats of invoices in the Czech Republic in 2023

Category1 Modus Q1 Median Q3 Min Max Average
1. paper 30 27 37 55 9 84 36.81%
2. download 0 0 1 3 0 10 1.23%
3. non-s. email 57 49 59 78 9 90 58.36%
4. s. email 0 0 2 7 0 17 3.07%
5. databox 0 0 0 1 0 7 0.52%
11. Paper-based invoice forms. 2. Electronic invoice forms downloaded through the supplier's application.
3. Electronic invoice forms sent via email in an unstructured format 4. Electronic invoice forms sent via email in
a structured format 5. Electronic invoices sent through an official data box; Source of tables: authors

Non-structured formats include paper-based (1) and sent via email in a non-structured
format (3). The share of invoices sent via e-mail in a structured format (4) was only 3.07%.
Since the share of invoices downloaded through the supplier's application (2) and invoices
delivered through a data box (5) were found negligible, their format (structured or non-
structured) was not distinguished.

4. Discussion

E-invoicing has many notable advantages such as facilitating overall invoicing process
optimization (Matus et al., 2017; Zemanová & Slavík, 2016). Potential billing cost savings
have been demonstrated e.g. by Cedillo et al. (2018) who calculated the drop from €8.60
(paper form), through €2.11 (scanned), to €1.89 (e-invoice). E-invoicing may be connected
with other automated systems such as for payment processing (Sungkur et al., 2016) or tax
reporting (Nalcaci, 2016; Wagiman et al., 2023; Zorina et al., 2022). It may ensure
authenticity and data integrity, thus diminishing the risk of fraud (Cuylen et al., 2016;
Narayanam et al., 2020; Liu, 2018; Nalcaci, 2017; Chang et al., 2020) and reducing
environmental impacts (Olaleye & Sanusi, 2019; Fuka & Baĳa, 2022). The advantages are
further highlighted for globalized businesses (Abidin et al., 2016). E-invoicing may go
beyond simple data exchange thanks to promising relevant AI and ML technologies
(Azman et al., 2021).

In the Czech environment, sending invoices via official data boxes has additional
advantages, namely guaranteed authenticity and integrity. At the same time, it is a possible
and somehow preferred way to comply with the obligation to submit invoices in electronic
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form, which applies to trading with state entities. However, this obligation applies only to
business entities defined by § 31 paragraph 2 letter a) of Act No. 235/2004 of the collection,
on value-added tax. Sending B2B invoices via official data boxes is not free of charge,
however. Though cheaper than postal services, the cost of 10 CZK per message may still
discourage businesses which issue large quantities of invoices. Technical aspects of data
boxes may prove as barriers of use for small non-tech businesses. A good prerequisite for
the broader adoption of e-invoicing in structured form in Czechia is rather the prevalent
use of e-mail as the most common channel for invoicing (EY, 2019). Important is the
availability of a standardized format of electronic invoice (ISDOC), supported to a certain
degree by most ERP systems currently used in Czechia.

In 2019, the share of electronic form of invoices in the total number of invoices among
businesses in the Czech Republic was 32%, which was above the European average of
25% (EY, 2019). The survey also indicated that 57% of Czech companies planned to
increase the share of electronic invoices in the next three years, which neither our survey
nor other data confirmed. The share of electronic invoices in the total number of business-
to-business (B2B) and business-to-government (B2G) invoices issued in the Czech
Republic in 2020 was about 30%, which is slightly above the European average of 27%
(Koch, 2020). Thus, the remaining 70% of invoices were in paper form. While the survey
of the Czech Statistical Office showed a share of 76.9% in 2016, our current research
indicates a decrease to 63.19%.

However, despite the technological prerequisites such as widely used electronic form
of invoices, only around 3% of invoices in Czechia are exchanged in a structured, machine-
readable format. Similarly, only 2% of respondents received structured electronic invoices
in Poland in 2018 and their awareness and readiness to implement electronic invoicing was
considerably low (Dobrzeniecka, 2018). Not only that the current level of machine-readable
e-invoice adoption in Czechia is low, but the research indicated a decreasing trend in using
electronic exchange channels for sending invoices in Czechia.

The low rate of usage of machine-readable formats and the downward trend in e-
invoicing in Czechia are not just surprising, but even alarming findings, given the ongoing
automation and digitization of the whole society, and the availability of relevant
technology. Slow adoption of automation in invoicing (or even de-automation, as indicated
by the trends) might affect the competitiveness of the Czech economy. Croatia may serve as
an interesting use case for comparison and inspiration, where bolder normative acts which
regulate the use of electronic signatures and issuance of e-invoices were adopted a few
years ago. Decman et al. (2019) analysed the state and trends in the digitalization of
accounting and tax processes in the country; the research methodology included secondary
research of relevant literature as well as primary desk research. Other sources of inspiration
may be found far beyond Europe, such as in Brazil, where successful adoption of e-invoicing
was reported years ago (Pinheiro & Frega, 2016).

To find out the reasons behind the disappointing situation in Czechia, to predict how
quickly will businesses eventually adopt e-invoicing and automated e-invoice processing,
or how to support the adoption either legislatively or technically, subsequent research will
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have to follow. Known barriers to e-invoice adoption, such as the accounting technicians do
not know them and do not want to use them or technical limitations of e-invoice import
functions of current ERPs (Stefanovova et al., 2020) will have to be considered.

The limited adoption of structured-format invoices might also be attributed to the
following two factors. Firstly, for the purpose of potential scrutiny by tax authorities,
maintaining data integrity is crucial, a guarantee achievable only through an electronic
signature or the use of official data boxes. There is no recent substantial change in Czech
legislation on this matter which would follow either the technological advancements or
legislative development in Europe and beyond. Czech legislation doesn't specifically
mandate accounting entities to archive or exchange certain documents in digital form, such
as those related to transactions above a certain value. However, it does impose
requirements on maintaining the so-called immutability of electronic copies of documents
and ensuring their conformity with the original. Limited durability of qualified electronic
signatures may be an issue. Secondly, in accordance with prevailing legislation, the
recipient must provide consent for electronically transmitted invoices, making further
artificial barriers to broader e-invoice adoption. A significant shift toward the digitalization
and automation of invoicing and accounting practices in Czechia will possibly have to be
dictated by European directives.

5. Conclusions

As a main takeout of the research, e-invoicing allowing automated processing is
underutilized in Czechia. Although ISDOC is a standardized format endorsed by the 
government and most current ERPs in Czechia can both issue and import it, only 
approximately 3% of invoices are currently issued in ISDOC or any other structured 
machine-readable format. With low numbers of invoices issued in structured formats, 
automated importing of machine-readable invoices is not commonplace. Worryingly, the 
trend in the adoption of e-invoicing in Czechia is rather downward, as supported by 
various data sources as well as indicated by the results of the tested hypothesis.

The low share of invoices in a structured format might partly be attributed to the Czech 
legislation which states that for the purpose of tax office control, integrity of invoice data 
has to be ensured. Invoice integrity can only be guaranteed through an electronic signature 
or using official data boxes and neither of the options is free of disadvantages. Also, 
according to outdated legislation, the recipient must consent to electronically delivered 
invoices, forming an additional barrier to e-invoice adoption. Other reasons may be rather 
technical, such as the rather low quality of e-invoice import functions in current ERPs 
which are not user-friendly and comprehensive enough, or psychological, such as the 
resistance of accounting technicians. Further research might analyze more in detail both the 
reasons and potential solutions.
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Abstract: The battle against social security benefit fraud has become a priority in a number
of countries given that expenditure on social benefits accounts for a significant portion of
public expenditure as a whole. The aim of this article was to quantify irregular payments of
all sixteen non-insurance social benefits paid out in the Czech Republic and to determine how
they are settled and the recovery rate for the national budget and. The study works with a
unique set of data from the years 2016-2020, collected by summarizing information from the
application programs of the Labour Office of the Czech Republic. The following benefits were
identified as those accounting for the highest claims: childcare allowance, subsistence
allowance, housing benefit, care allowance, and supplementary housing benefit. The claim
recovery rate for the national budget stands at 71%, whereby a progressive and continuous
decline in the aggregate amount of claims was proven.

Keywords: social benefit; claim; settlement; expert interview; recovery rate

JEL Classification: H39; H53; H55

1. Introduction

The social security system provides the citizens of a particular state with security (social
benefits) if social situations should arise. Social security is identified as an important
component of social policy in the socio-economic development strategy of a country (Hieu,
2021). Social security contributions are part of the tax burden on labour. KrajĚák et al. (2022)
evaluates the relationship between the tax burden on labor and magic quadrangle indicators.
Social security benefits account for a considerable portion of public expenditure in a number of
countries. Blanco (2021), for example, focuses on the general issue of public income and
expenditure in relation to social security. Mertl (2018), meanwhile, considers in his paper the
fiscal significance of insurance benefits and non-insurance benefits within the Czech social
security system. In their paper, Romer and Romer (2016) analyse the macroeconomic impacts
that raising social security benefits had between 1952 and 1991.

Most countries also have to continually deal with their social security policy and how the
level of benefits is set within the social security system. Perez et al. (2021) state that several
political alternatives can theoretically be implemented in order to secure the long-term
sustainability of the social security system in the USA. The political stability of funded social
security is analysed in a study by Beetsma et al. (2021). Maritnez et al. (2021) carried out an
analysis of scientific literature to concern the sustainability of welfare systems. Increased
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expenditure and the sustainability of social systems were also manifested in connection with
the Covid-19 pandemic. Peeters (2021) looks in more detail at the extent to which EU law
impacts on the freedom of Member States to choose (additional) taxes or social contributions
as a means of funding deficits in their social security systems. As Orton et al. (2021) have said,
Covid-19 revealed the deficiency of British social security and a lack of consensus among
progressive stakeholders over what kind of system would be better.

The provision of benefits comes with the risk of fraud, abuse, or overuse. Cullis et al. (2015)
claimed, the decision to evade tax or abuse social benefits depends on the net expected benefit
that the individual in question gains. Social benefit abuse is a problem with which all countries
with advanced social systems have to contend. Overuse (abuse, fraud) is perceived by the
public as the Achilles heel of welfare state legitimacy (Roosma et al., 2016). Moro-Egido and
Solano-García (2020) tested whether the perception about benefit fraud may produce different
effects on preferences over the size of the welfare state. The results of the study suggest that
social policies targeting the deterrence of benefit fraud (such as higher penalties and more
frequent benefit investigations) increase the high earners’ willingness to pay taxes, and
subsequently support broader social security. On the other side, a social security system might
also have an impact on education, birth rate, or the growth of GDP (Chen & Miyazaki, 2021).
Considering the abuse of social security systems, a number of countries are dealing with
methods and procedures in the battle against social benefit fraudsters. Three general types of
intervention are recommended all over the world: prevention, detection, and deterrence.

Prevention is linked to effective administration and control by the public administration.
Effective public administration and control reduces the risk of abuse of social systems.
Information technologies play a highly important role in the process of improving the quality
and increasing the effectiveness of the public service (Pribil et al., 2005). Hornyák Gregánová
and Országhová (2019) assess the success of implementing effective public administration.
According to Okhotsky et al. (2019) public administration reforms must be accompanied by
measures for their effective implementation. The measures should be politically, legally, and
economically well-grounded, should be targeted, implemented systematically and
continuously (Okhotsky et al., 2019).

The aim of this article was to quantify irregular payments of all sixteen non-insurance
social benefits paid out in the Czech Republic and to determine how they are settled and the
recovery rate for the national budget and. The aim is to stimulate authors from other countries
to carry out similar investigations and in doing so open up space for comparative analyses,
assessment of the effectiveness of individual solutions, and as the case may be further research.

2. Methodology

The authors, taking the findings presented into consideration, decided to deal with the
issue of social benefit abuse in case studies in the Czech Republic, the aim of which is to
quantify unduly paid benefits, determine how they are settled, and the recovery rate for the
national budget. The social benefits for which the value of claims is the highest were also
considered from the perspective of how such claims arise.
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Data for the period 2016 to 2020 was used (available on 31.12.2021). The study works with
a unique data set obtained by summarizing information from the application programs used
by the Labour Office of the Czech Republic and its branches, since, when collecting data, there
was no comprehensive program in place at those offices that would monitor the volume of
quantified claims for the entire authority, or any onward processing according to the method
of settlement and the type of benefits. The actual processing of benefits (submitting
applications, accepting, or rejecting a claim for benefit, the payment of benefits, and the
quantification of claims) was divided into two application programs. One of them (connected
nationwide) was the “Okcentrum” program, which processed foster care benefits, state social
support, and benefits for disabled people. The second was the “OKnouze/OKslužby”, in which
benefits provided to people in material distress and care allowances are registered. According
to internal service regulations, the claims themselves are monitored and thereafter settled only
at the regional workplace at which they arose, resulting in the need for synthesis of data from
the fourteen regional branches of the Labour Office in the Czech Republic. In order to identify
the reasons behind undue payments, the authors conducted a field survey, choosing the
method of expert interviews of a systematic nature. Expert interviews focused on the
uniqueness of the knowledge of experts and when being conducted the emphasis was placed
on the comparability and connectivity of information. All interviews proceeded the same way
based on a pre-defined structure. A field survey was conducted in the Czech Republic in 2020
and 2021, specifically at the 14 regional branches of the Labour Office. Two to four experts were
interviewed at each regional branch, by a single interviewer. The interviews revealed the reasons
for undue payments having arisen and how often they arose at the workplaces of the experts.

It is impossible to undertake a direct comparison with the results of other authors in light
of the fact that no similar studies of the size, structure, and development of unduly drawn social
benefits have been carried out in the Czech Republic or in surrounding countries.

3. Results

All 16 non-insurance social benefits provided in the Czech Republic were analysed in the
reference period, and the level of claims arising from the issue of undue payment decisions
by individual specialised divisions was ascertained.

3.1. Structure of Claims and Their Development

The values of unduly drawn benefits are shown in the Table 1 which follows, which
orders benefits by the size of unduly drawn benefits (altogether for the entire reference
period) in descending order.

The total claims of unduly drawn benefits are CZK 1,336,472,103 (in the period 2016-
2020), a very significant amount that could evidently contribute to the budget of the Czech
Republic, in particular the major deficit budget of the final year of the analysed period
(Table 1). The highest number of quantified claims during the reference period fell to childcare
allowance (the sum of CZK 332,759,041), one element in the system of state social support
benefits. Next in line, 16% lower in volume in terms of quantified undue payments, is
subsistence allowance from the system of benefits provided to persons in material distress
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Table 1. Volume of unduly drawn amounts – non-insurance social benefits – 2016 to 2020 (in CZK)
(own processing according to data from the Labour Office of the Czech Republic application
database, 2021)

Reference period 2016 2017 2018 2019 2020

Type of benefit/size of benefit
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

Childcare allowance
81,383,740

25.34
75,008,585

23.62
71,409,756

24.99
60,180,461

25.25
44,776,499

25.80

Subsistence allowance
27,622,567

8.60
92,149,640

29.02
70,136,100

24.54
61,294,767

25.72
29,884,613

17.22

Housing benefit
56,140,189

17.48
51,158,220

16.11
43,216,748

15.12
40,449,985

16.97
36,100,439

20.80

Care allowance
24,450,456

7.61
36,675,684

11.55
27,506,764

9.63
33,619,380

14.11
30,563,072

17.61

Supplementary housing benefit
69,798,667

21.73
8,108,307

2.55
18,608,513

6.51
8,124,307

3.41
9,390,460

5.41
Contribution toward a special
aid

20,851,852
6.49

24,788,444
7.81

27,812,132
9.73

11,381,048
4.78

5,135,365
2.96

Child benefit
12,090,060

3.76
11,161,682

3.51
9,912,588

3.47
9,377,938

3.93
8,427,631

4.86

Immediate emergency aid
19,580,920

6.10
8,813,540

2.78
8,633,847

3.02
3,180,513

1.33
358,973

0.21
Benefit to cover the needs of a
child

4,042,563
1.26

4,089,671
1.29

3,445,560
1.21

4,429,805
1.86

3,434,557
1.98

Remuneration of a foster parent
1,714,756

0.53
1,998,679

0.63
1,359,223

0.48
2,149,065

0.90
2,076,559

1.20
Contribution toward the
purchase of a car

1,637,807
0.51

1,812,696
0.57

1,715,935
0.60

1,979,258
0.83

1,591,091
0.92

Mobility allowance
1,190,560

0.37
1,092,000

0.34
1,583,300

0.55
1,662,300

0.70
1,489,266

0.86

Maternity benefit
686,000

0.21
662,000

0.21
428,000

0.15
466,000

0.20
353,000

0.20
Benefit when taking a child into
care

37,000
0.01

8,000
0.00

8,000
0.00

0
0.00

0
0.00

Benefit when ending foster care
0

0.00
25,000
0.01

0
0.00

25,000
0.01

0
0.00

Funeral benefit
0

0.00
5,000
0.00

0
0.00

10,000
0.00

0
0.00

Total claims
321,227,137

100
317,557,148

100
285,776,466

100
238,329,827

100
173,581,525

100
Basal index 100 98.86 88.96 74.19 54.04
Chain index 100 98.86 89.99 83.40 72.83

(CZK 281,087,687). The third benefit in question, with 32% fewer claims than in the case of
childcare allowance, is housing benefit (CZK 227,065,581), again from the system of state
social support benefits. Care allowance is another significant claim (aggregate value of more
than CZK 100 million over the five-year reference period), with the total size of the claim
standing at CZK 152,815,356 for the reference period, as is supplementary housing benefit
(claim of CZK 114,030,254). These are therefore the five core benefits whose settlement should
come under stricter investigation. For this reason, they will be analysed in more depth.
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Figure 1. Development of claims in relation to core benefits and development of the total level of
unduly drawn benefits during the analysed period (in CZK)

A comparison of the total volume of quantified claims for the individual reference years
brings us to the conclusion that undue payments were quantified most in the year 2016, with
the total level of undue payments standing at CZK 321,227,137. The years that followed
showed a declining trend in terms of the volume of quantified claims, as shown by the results
of the basal and chain index. The figure for the final year of the reference period stood at CZK
173,581,525, which is 54% lower than in 2016 (Figure 1).

The aggregate level of unduly drawn benefits shows a continual decline in the reference
period (Figure 1). For individual benefits, however (of the five benefits identified as the core
benefits), this trend can be identified for childcare allowance and housing benefit. Claims for
supplementary housing benefit oscillate considerably in their development (there is always
an increase in value after a decrease during the reference period).

3.2. Reasons for the Existence of Claims and the Ways in Which They Are Settled, for Core Benefits

All non-insurance social benefits have the same set limitation period (time-barring), three years
from the date of payment. An undue payment must be quantified and must be paid within this
period (after identification and proving intent to unduly collect a benefit). This time limit is
interrupted if steps are taken to pay the claim (the benefit is deducted, criminal proceedings are
ongoing, succession procedure, etc.). After quantifying the undue payment, the Labour Office
monitors whether the undue payment is paid by the debtor and how much of the debt remains
outstanding. If the debt is not paid (after the payment term for voluntary payment has passed),
other methods of recovering the claims are employed, at least for certain benefits - for example,
enforcement, permission of instalments (according to the Tax Code of the Czech Republic), or
refunding (according to EC No. 883/2004), so that the debt is paid. The Labour office, however, is
unable to recover certain claims, but these also need to be properly settled in application programs.
These are claims that are passed on to the Customs Authority for recovery. Claims which are
written off on account of “uncollectibility” or because the limitation period has passed must also be

0

20 000 000

40 000 000

60 000 000

80 000 000

100 000 000

2 0 1 6 2 0 1 7 2 0 1 8 2 0 1 9 2 0 2 0

Childcare allowance
Subsistence allowance
Housing benefit
Care allowance
Supplementary housing benefit

231



settled in the application programs. Below we analyse the reasons for the occurrence of and the
methods of settling the five benefits identified as the core benefits in relation to the level of claims.

Childcare allowance is intended for parents who care for the youngest child in the family
all day. Expert interviews revealed two reasons for undue drawing. The prevailing reason for an
undue payment to occur is the fact that the parents stop caring for the child because the child is
taken from them and entrusted to another carer or institute. The second reason is the fact that the
mother or the child does not satisfy the condition of having his/her place of residence within the
territory of the Czech Republic, and there is no employment tie to the Czech Republic. In such
case there is no right to benefit at all. These undue payments often arise because a parent
collecting the benefit in the Czech Republic moves, does not have the right to benefit in the new
country of residence (does not meet the conditions), and assumes that the Czech Republic will
therefore continue to pay him or her the benefit. The Labour Office collects and recovers
outstanding claims. Table 2 provides an overview of the method of settling unduly drawn
payments in relation to this benefit.

Table 2. Level of unduly drawn “Childcare allowance” benefit and the settlement thereof (in CZK)
(own processing according to Labour Office of the Czech Republic application database, 2021)

Settlement/Year 2016 2017 2018 2019 2020
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

claims
81,383,740

100
75,008,585

100
71,409,756

100
60,180,461

100
44,776,499

100

paid
73,361,141

90.14
68,488,509

91.308
64,927,867

90.923
51,936,357

86.30
35,283,300

78.80

remaining to be paid
4,263,085

5.24
4,445,846

5.93
5,328,952

7.46
7,791,606

12.95
9,327,799

20.83

written off
576,972

0.71
306,344

0.41
116,974

0.16
253,067

0.42
131,600

0.29

time-barred
3,182,542

3.91
1,767,886

2.36
1,035,963

1.45
199,431

0.33
33,800
0.08

passed on for recovery
0

0.00
0

0.00
0

0.00
0

0.00
0

0.00

Table 3. Unduly drawn “Subsistence allowance” benefit and the settlement thereof (in CZK)
(own processing according to Labour Office of the Czech Republic application database, 2021)

Settlement/Year 2016 2017 2018 2019 2020
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

claims
27,622,567

100
92,149,640

100
70,136,100

100
61,294,767

100
29,884,613

100

paid
15,753,540

57.03
46,321,530

50.27
26,659,280

38.01
44,558,153

72.69
15,739,900

52.67

remaining to be paid
0

0.00
0

0.00
0

0.00
2,378,567

3.88
8,629,433

28.88

written off
0

0.00
0

0.00
6,710,985

9.57
0

0.00
0

0.00

time-barred
0

0.00
1,241,027

1.35
0

0.00
326,053

0.53
0

0.00

passed on for recovery
11,869,027

42.97
44,587,083

48.39
36,765,835

52.67
14,031,994

22.89
5,515,280

18.46
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According to experts, the main reason for quantifying undue payment is failure to document
crucial incomes (incomes from employment, incomes in accounts, failure to report other people
in the household with an income, the sale of a collection, maintenance payments, income from
insurance indemnity, the payment of benefits from abroad). Second is a change in the circle of
persons assessed together, and third is starting a business. The Labour Office does not recover
outstanding claims, instead passing them on to the Customs Authority for recovery.

The number of benefits handed over for recovery for the years 2019 and 2020 might rise
given the fact that there are still outstanding claims that fall within the payment term, which
if left unpaid will be passed on to the Customs Office.

Housing benefit (Table 4) is intended for the partial coverage of the costs of housing. It
is a recurring benefit that is tested against the family income.

Table 4. Unduly drawn “Housing benefit” and the settlement thereof (in CZK) (own processing
according to Labour Office of the Czech Republic application database, 2021)

Settlement/Year 2016 2017 2018 2019 2020
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

claims
56,140,189

100
51,158,220

100
43,216,748

100
40,449,985

100
36,100,439

100

paid
41,353,093

73.66
37,163,412

72.64
30,093,946

69.64
26,893,751

66.49
20,735,734

57.44

remaining to be paid
7,160,538

12.75
9,188,198

17.96
10,159,793

23.51
12,447,460

30.77
15,188,487

42.07

written off
1,132,301

2.02
599,757

1.17
175,412

0.41
213,305

0.53
39,886
0.11

time-barred
6,494,257

11.57
4,206,853

8.22
2,787,597

6.45
895,469

2.21
136,332

0.38

passed on for recovery
0

0.00
0

0.00
0

0.00
0

0.00
0

0.00

A great many reasons for the quantification of undue payments were identified for this
benefit in expert interviews, with none really prevailing over the others. Failure to document
all incomes having an influence on the award and size of the benefit and failure to report the
fact that children are no longer dependent are joined by other common reasons for the
quantification of undue payment, such as failure to announce the expiration of a contract of
lease, the client submitting an amended lease contract (landlord-tenant relationship extended
by the client), or payment of the costs of housing (the client does not pay the costs, but
rewrites or otherwise modifies confirmation of having paid costs). Local investigations were
initiated in 2020, the aim being to identify whether the housing for which a benefit application
has been submitted is actually occupied by the circle of jointly assessed persons specified in
the application and whether the actual incomes of all persons living together have therefore
been documented. The Labour Office recovers outstanding claims within the payment term.

The largest volume of claims was quantified in 2016 (Table 4). The number of claims then
gradually decreased in subsequent years. The recovery rate of claims also showed a declining
trend during the reference period, while on the contrary undue payments which are as yet
outstanding showed a rising trend, meaning that the recovery rate might be higher once these
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have been paid. The highest volume of time-barred claims came in 2016, at 11.57% (Table 4).
The number of time-barred claims fell in the years that followed, but the number of as yet
unpaid claims means that this figure need not be final.

Care allowance (Table 5) is a recurring benefit intended for persons who need the
assistance of another person because they are unable to carry out normal life activities as a
result of their medical condition.

Table 5. Unduly drawn “Care allowance” and the settlement thereof (in CZK) (own processing
according to Labour Office of the Czech Republic application database, 2021)

Settlement/Year 2016 2017 2018 2019 2020
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

claims
24,450,456

100
36,675,684

100
27,506,764

100
33,619,380

100
30,563,072

100

paid
17,529,696

71.69
26,294,545

71.70
19,720,911

71.70
22,504,040

66.94
20,458,218

66.94

remaining to be paid
581,559

2.38
260,985

0.71
654,257

2.38
3,998,238

11.89
3,634,762

11.89

written off
79,592
0.33

119,388
0.33

89,541
0.33

109,439
0.33

99,490
0.33

time-barred
1,365,654

5.59
2,659,833

7.25
1,536,358

5.59
1,877,772

5.59
1,138,043

3.72

passed on for recovery
4,893,955

20.02
7,340,933

20.02
5,505,697

20.02
5,129,891

15.26
5,232,559

17.12

Experts contend that undue payments arise for two reasons, each as common as the
other. The first is the situation in which such persons die and the other, if the person is
provided medical care during hospitalisation for an entire calendar month, that the carer
fails to report this to the Labour Office within the statutory time limit. The Labour Office
may collect undue payments relating to benefits but cannot recover them. Claims that are
not paid within the payment term are transferred to the Customs Authority of the Czech
Republic for recovery.

Table 6. Unduly drawn “Supplementary housing benefit” and the settlement thereof (in CZK)
(own processing according to Labour Office of the Czech Republic application database, 2021)

Settlement/Year 2016 2017 2018 2019 2020
CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

CZK/
in %

claims
69,798,667

100
8,108,307

100
18,608,513

100
8,124,307

100
9,390,460

100

paid
56,985,847

81.64
5,411,280

66.74
11,132,333

59.82
5,376,307

66.18
7,660,147

81.57

remaining to be paid
0

0.00
0

0.00
0

0.00
0

0.00
520,156

5.54

written off
0

0.00
0

0.00
4,813,127

25.87
0

0.00
0

0.00

time-barred
0

0.00
0

0.00
0

0.00
0

0.00
0

0.00

passed on for recovery
12,812,820

18.36
2,697,027

33.26
2,663,053

14.31
2,748,000

33.82
1,210,157

12.89

234



Supplementary housing benefit (Table 6) is intended for people who, despite living as
economical a way of life as possible, are unable to pay legitimate costs for housing from their
own resources. Legitimate costs include rent, payment for the necessary use of energy, and
basic services associated with the use of housing. For the benefit to be paid, the person must
be in a situation of material distress and collect subsistence allowance.

According to the results of expert interviews, undue payments arise for multiple reasons
(ordered from most frequent to least frequent): failure to document all applicable incomes in
the family, failure to specify all persons living in the household in the application (and failure
to document their incomes), leaving housing or lodgings and failing to report this fact (in
other words, not using the benefit for the purpose for which it was provided). The Labour
Office collects undue payments on benefit but claims past their payment term are passed on
to the Customs Authority.

The highest volume of quantified claims for supplementary housing benefit came in 2016
(Table 6). The volume of quantified undue payments on this benefit in subsequent years
dropped dramatically, by 88% in 2017 and 2019, by 73% in 2018 (the lowest decrease), and by
87% in comparison with 2016 in 2020.

3.3. Evaluation of the Method of Settling All Analysed Benefits

The analysis of the methods of settlement provided above was also carried out for all
sixteen non-insurance social benefits in the Czech Republic. It was ascertained, by
comparing the total volume of quantified claims and the total volume of paid claims, that
the recovery rate of claims is 71%. 9.4% of quantified claims are still outstanding, however,
meaning that the recovery rate might rise further. The largest volume of claims was paid in
2016, with the volume of paid claims dropping in subsequent years, even taking account of
claims which have not yet been paid but could have been. A recovery rate of 100 per cent
was only shown for funeral benefit and benefit when ending foster care. The fact that
generally low claims were quantified for these benefits cannot, however, unambiguously
lead to the conclusion that this is the reason for the full payment of claims, since a similar
volume of claims was quantified for benefit when taking a child into care and that was only
paid back in 95.8% of cases, with 4.2% remaining unpaid, whereby if this remaining sum is
not paid, it might be settled by write-off, time-barring, or transfer to the Customs Authority
for recovery.

One way of settling quantified, but outstanding claims is writing-off claims (most
commonly as a result of uncollectibility). By comparing the total volume of quantified claims
for the reference period and the total volume of claims that were written off (following the
internal administrative process set by the Labour Office), a total of CZK 41,454,625 was
written off for the reference period, meaning 3.1% of claims. The highest volume of claims
was written off in 2018 – 1.5%, CZK 19,883,643. The number of written-off claims in other
years did not exceed one per cent. An analysis of individual benefits showed that, in total,
the highest volume of write-offs of quantified claims was found for contributions toward a
special aid, at 26.3% and a value of CZK 23,691,754, meaning that the financial value of write-
offs is the highest here of all write-offs for individual benefits. It was ascertained from inside
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sources that the cause lies in the fact that individual undue payments quantified for this
benefit are financially high because the awarded benefit itself is high (up to CZK 400,000). If
the debtors do not pay the debt, it is recovered by the Labour Office, which, in the case of
lack of means, the non-existence of a sanctionable account or salary, or the enforcement of
the sanctionable benefit, does not have many recovery options available to it. The lowest
percentage of write-offs was identified for care allowance and the lowest write-offs expressed
as a value for mobility allowance. No write-offs were made for funeral benefit and benefit
when ending foster care, since they were fully paid, or for benefit when taking a child into
care, maternity benefit, and immediate emergency aid, since it is still likely that these will be
paid or settled in some other way.

Another form of settling outstanding claims is time-barring. Comparison of the total volume
of quantified claims for the reference period and the total volume of claims which were time-
barred revealed that a total of 2.7% of total claims were settled in this way during the whole of
the reference period. The highest financial volume of time-barred benefits was shown for housing
benefit, followed (from the financial and the percentage perspective) by care allowance. By
contrast, the lowest percentage of time-barred benefits was shown for subsistence allowance.
There was no settlement by time-barring for funeral benefit, benefit when ending foster care,
benefit when taking a child into care, and supplementary housing benefit.

By comparing the total volume of quantified claims and the total volume of claims
transferred to the Customs Authority for recovery, we discovered that 13.8% of claims were
passed on for recovery, accounting for CZK 183,719,400. When evaluating the total number
of claims transferred for recovery, however, it is important to be aware that the Labour Office
does not transfer certain benefits to the Customs Authority for recovery, specifically-
speaking, benefits according to the Act on State Social Support and according to the Act on
the Provision of Benefits to Disabled People. The highest volume of claims transferred for
recovery was found for subsistence allowance (40.1%), which is at the same time the benefit
with the second highest number of quantified claims. In second place was immediate
emergency aid (30.9%), which also falls within the system of benefits provided to people in
material distress. By contrast, the lowest percentage in terms of the volume of quantified
claims (a mere 18.4%) was identified for care allowance, this although it shows the third
highest amount transferred for recovery.

4. Discussion

The results of the case study carried out in the Czech Republic confirm the conclusions
drawn by Halla and Schneider (2014) and Halla et al. (2010), in that it was proven that there
was a noticeable, progressive, and continual decline in the aggregate level of unduly drawn
benefits, testifying to the ability of labour offices to recover undue payments more effectively.
The reasons for undue payments, ascertained from expert interviews at Labour offices in
individual regions of the Czech Republic, partly correlate to the reasons stated by Tunley
(2011), although the level of greed is debatable, or differs depending on the social situation
in which the benefit recipient finds him/herself.
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5. Conclusions

The battle against social security benefit fraud has become a priority in a number of
countries given that expenditure on social benefits accounts for a significant portion of public
expenditure as a whole. The main problem is detecting fraud in social security systems. This
article has sufficiently proven that abuse of non-insurance social benefits by clients is a
serious problem, whereby the most conclusive evidence for this comes from the values of the
claims quantified in undue payment decisions. The total value of unduly paid benefits during
the reference period was more than CZK 1.3 billion, which is an amount that could evidently
have contributed to the budget of the Czech Republic (in particular the major deficit budget
of the final year of the reference period).

The five most significant benefits, with the highest claims in terms of value, were
identified in a case study of non-insurance social benefits: childcare allowance, subsistence
allowance, housing benefit, care allowance, and supplementary housing benefit. The reasons
for claims were identified for each of these five core claims in expert interviews, in which
experts ordered those reasons according to the frequency at which they occur based on their
practical experience.

It was ascertained, by comparing the total volume of quantified claims and the total
volume of paid claims, that the recovery rate of claims is 71%. 9.4% of quantified claims are
still outstanding, however, meaning that the recovery rate might rise further. The article also
analyses the size of the claims that are thereafter enforced for the purpose of increasing the
recovery rate of money for the national budget and documents the significant level of claims
that are written off or time-barred.

The progressive and continual decline in the aggregate level of unduly drawn benefits
within the analysed period is clear from a graphic depiction of development, testifying to the
opportunities that authorities have to recover benefits more effectively, and in doing so take
care of taxpayers’ money in the Czech Republic (current or future).
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Abstract: The COVID-19 pandemic has serious economic and social consequences, including
impacts on the socio-economic situation of households. In our contribution, we want to focus
on the effects of the pandemic on the income inequality of the population of European
countries and its causes. In the theoretical part, we present several studies that were created
on the given issue, mainly at the international, but also at the national level from Slovakia,
Czechia and other national states. We also clarify the difference in the results that the studies
bring. In the analytical part, using indicators from the EU SILC surveys from the Eurostat
database, we describe the development of the level and rate of income inequality in European
countries in 2019-2021 (the last available data), which is last pre-pandemic and two pandemic
years. We describe income inequality measured by the Gini coefficient and by median
income. We describe the income level according to average income values. For comparison,
we present data on income in euros vs. in PPS. The effects of the pandemic on the income
inequality of European nations are very diverse, but common factors across European
countries that had an impact on the development can be specified. We summarize these in
the work. In conclusion, we point out, among other things, the importance of investigating
the given issue, especially in the context of crisis developments or other turbulent changes in
the European economic environment that await us prospectively.

Keywords: income inequality; Gini; equivalised disposable income; mean and median
values; Europe

JEL Classification: D31; D33

1. Introduction

The COVID-19 pandemic is not only a health crisis, but it has also significantly affected
the economic and social situation of countries and their populations. There are many
researches devoted to various aspects of this pandemic, health, socio-economic and their
interconnection and connections between them. In our contribution, we focus on the
investigation of the impact of the COVID-19 pandemic on the income level and on the
inequality of the income distribution of the population in the European area during pandemic
years (later data from harmonized survey EU SILC are not available). We process knowledge
from already existing research and studies on the given topic and systematize their results.
In the analytical part of the work, we describe and compare the state and development in the
years 2019 to 2021, using available data from harmonized European surveys on income and
living conditions of the EU SILC, which are in the Eurostat database.
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The available knowledge about the development of income inequality of the population
in the times of COVID-19 is very diverse, sometimes even contradictory. How to explain it?
This is due to the source of data with which the researches and studies based on them work,
but also the way of analyzing and processing this data, the indicators used (considering their
specificities and limitations), the way of their interpretation. The mutual comparability of
research results is also limited due to the different socio-economic and demographic
composition of individual countries, groups of countries or regions within countries (if we
are talking about interregional differences within one country, which are also worth paying
attention to). As for the factors affecting the income of the population during the COVID-19
and transmission channels, we have summarized them into the following groups:

1. changes caused by COVID-19 in the labor market (white vs. blue collars, high-educated
– low educated, precarious work and some types of flexible working hours and working
relationships, illegal workers), job loss, reduction of working hours with reduction of
work income, etc. (for more details, see The territorial impact of COVID-19: Managing the
crisis across levels of government, OECD, 2020),

2. the structure of the economy and employment in individual branches and sectors of the
economy, including the types of professions performed (this also implies the nature of
work and the ability to perform work during the lock down), (for more details, see the
maps of the EU regions from the point of view of their exposure and sensitivity to the
economic crisis due to covid-19 in: Potential impacts of COVID-19 on regions and cities of the
EU, European Union, the Committee of the Regions, 2020),

3. gender-based differences in the labor market during covid-19 (including the need to care
for children during lock downs) (Laurimäe, 2022),

4. differences between workers of different ages and their situation on the labor market at
the time of COVID-19,

5. differences between workers of different nationalities (foreigners), ethnicity and race on
the labor market at the time of COVID-19 (Iıċk, 2022),

6. digitization and its accessibility for all (especially in the case of online education),
7. social situation, including income, before the pandemic,
8. differences between the rural and urban population,
9. in an international comparison, different types of state restrictions in the time of COVID-

19 and measures to help individuals and companies in the time of COVID-19 play a role.

In many studies, it is said that despite the fact that the short-term effects of COVID-19 on
income inequality are mostly discussed, the long-term effects caused by COVID-19 are more
fundamental/significant (long-term effects on the labor market, on the organization of
work/the way work is performed, effects on the young generation, which was disadvantaged
at the time of COVID-19, in terms of education or the labor market, impacts on low-skilled
and low-income groups of the population, etc.).

Below in the diagram, the factors of the impact of COVID-19 on income inequality
according to the above modified Eurofound study (2023) are summarized as follows:

241



Figure 1. Macro-, meso- and microlevel factors in income inequality during the COVID-19 pandemic
(Eurofound, 2023)

In Slovakia, several institutions and authors addressed the issue of the impact of COVID-
19 on the income of the population. We will mention two institutions here: National Bank of
Slovakia (NBS) and The Council for Budget Responsibility. NBS using knowledge from the
last wave of HFCS (Household Finance and Consumption Survey, which is harmonized
European survey of European Central Bank) detection. From the analysis of the obtained data
on income inequality in the first mentioned study, it emerged that: The main channel through
which the pandemic affected households’ economic and financial situation was the labour market.
People faced shocks mainly in the form of job loss, business closure or temporary wage reduction.
Wages were reduced for various reasons. Falling business sales may have translated into employees
receiving less than 100% of their salary or into a decline in self-employment income. At the same time,
wage reductions may or may not have been associated with a reduction in working hours. Hours may
have been reduced by the employers (in response, for example, to reduced business operation) or for
personal reasons (employees asking for reduced hours or leave to take care of children or relatives or
because of their own illness or health problems).

Based on analysis of real data from the EU SILC survey, with which the National Bank
of Slovakia study worked: a quarter of households experienced a reduction in income. Since
income reduction is highly correlated with a negative working life situation, this proportion
was higher for specific subgroups mentioned above: self-employed households (48%),
households aged 16-34 (38%) and 35-44 (35%), and households working in contact intensive
services (36%) and manufacturing (33%).
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The Council for Budget Responsibility (The Council for Budget Responsibility was
formed in 2012 as an independent body set up to monitor and evaluate the fiscal performance
of the Slovak Republic) analyzed the impact of the pandemic on the income of households in
Slovakia categorized according to various characteristics, while working with anonymous
data on household income from the Social Insurance Company. From its report we select:
In the most critical month of May 2020, the income of workers in Slovakia decreased year-on-year by
43%, which is a significant increase compared to 2019, when the reduction in income affected 26% of
workers. Despite the negative economic development, the average disposable income of workers rose
compared to last year. The shortfall in work income was compensated mainly by sickness benefits. The
shortfall in work income was compensated to a higher extent for women than for men. From the point
of view of age categories, the incomes of persons aged 26 to 40 were compensated the most. The
pandemic did not affect the disposable income of persons outside the labor market. Their income
increased by 5.4%. The disposable income of old-age pensioners increased by 1.4% in 2020.

Unlike domestic sources (or foreign sources that map developments within one country),
which mostly draw on real data on the income of the population at the time of the pandemic,
international studies (due to the two- to three-year delay related to obtaining data from
international harmonized surveys such as EU SICL or LFS) worked only with expert
estimates or with simulations on microdata from the years before the pandemic. However,
there are exceptions, for example, the COME-HERE database, surveyed by University of
Luxembourg since the beginning of the pandemic.

If we would like to map Czech sources of literature dedicated to research on the effects
of COVID-19 on income inequality: in the Czech Republic, the impact of COVID-19 on
income inequality, especially with an emphasis on the regional dimension of this issue, is
addressed, for example, in a study by the Research Institute of Labour and Social Sciences of
Hervenka, Beran and Bílková (2022) or in a study by Luxemburg Stiftung of Bittner (2020).
The first of the mentioned studies decomposes and analyzes regional income inequality in
the Czech Republic after the start of COVID-19 pandemic. Significant rise of wage
concentration was identified; however, it was overruled by the effect of other income sources,
resulting in decline on the total Gini index in 2020. This outcome can be attributed to activity
of the public sector, however not to the social security system. The decline of inequality was
achieved through discretionary policy (entrepreneurial compensation bonuses). To decrease
the inequality by existing social security scheme, Czech government could augment
assistance in material need, child allowance, foster care benefit or housing allowance.

The impact of COVID-19 on income inequalities is addressed by all major international
institutions, such as the World Bank, OECD, European Union Institutions. The World
inequality report 2022 maps income inequality and its evolution up to 2020 (Chancel et al., 2022,
p. 55). From foreign and international research and studies devoted to the issue of the impacts
of COVID-19 on income inequality, we will mention, for example, the works: Dauderstädt
(2021a, 2021b, 2022a, 2022b), Ferreira (2021), Almeida et al. (2021), Astarita and Alcidi (2022),
Waldenström (2021), Clark, d’Ambrosio, and Lepinteur (2021), Narayan et al. (2022), Darvas
(2021), Palomino, Rodríguez, and Sebastian (2020). Large literature review on the issue is also
provided by Stantcheva (2022), including a complex of economic-policy measures to prevent
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unwanted inequalities. On page 7 in her paper we also find an overview of research on the
development of Gini in the time of COVID-19 by various authors (including an indication of
data sources and how to work with them in individual research studies).

Almeida et al. (2021) analysed the impact of the COVID-19 crisis on EU households´
income. Additionally, and effect of discretionary fiscal policy measures taken by the EU
Member States. They found that the COVID-19 pandemic is likely to affect significantly
households’ disposable income in the EU, with lower income households being more
severely hit. Their results indicated that discretionary fiscal policy measures play a significant
cushioning role, reducing the size of the income loss (from Ǹ9.3% to Ǹ4.3% for the average
equivalised disposable income). Results of their study also show that the impact of the
COVID-19 crisis was highly regressive, with the lowest deciles of the income distribution
being more severely hit, and lead to a significant increase in poverty.

Authors used EUROMOD, the EU microsimulation model, to simulate and compare
households’ income, inequality and poverty indexes under each macroeconomic scenario
and to estimate the overall impact of the crisis and the cushioning effect of discretionary fiscal
measures. EUROMOD is a static tax-benefit microsimulation model covering in a comparable
way all the EU Member States. The model enables consistent EU-wide tax-benefit and
distributional analyses. Authors in this way overcome the methodological challenge posed
by the lack of up-to-date survey data by reweighting the microdata underlying EUROMOD
based on the European Union Statistics on Income and Living Conditions (EU-SILC).

Figure 2. Impact of the COVID-19 crisis on inequality (Gini index) in EU countries, based on
calculations using EUROMOD I2.0+ (Almeida et al., 2021)

On the evolution of inequality, Eurofound's document (Economic and social inequalities
in Europe in the aftermath of the COVID-19 pandemic, 2023) states: In 2020, the income quintile
share ratio in the EU stood at 4.9, meaning that the total income held by the richest fifth of the
population was 4.9 times greater than the total income held by the poorest fifth. This marks a decrease
compared with 2019 (when the ratio was 5.0). While this seems to suggest that the pandemic has not
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significantly affected the trend of decreasing income inequality, it is important to note that COVID-
19 interrupted the data collection activities on which these results are based, and some countries (e.g.
Germany) introduced changes to the methodology. This means that 2020 data may not always be
directly comparable to the data of previous years.

The trends in income inequality over time were also observed by estimating the Gini coefficient
(Figure 2). In 2020, the EU27 Gini coefficient was 0.30. For reference, the highest Gini coefficient
recorded globally was 0.62 in South Africa (2017, latest data; OECD, 2022) and the lowest Gini
coefficient recorded was 0.21 in Slovakia (2020 data; Eurostat [ilc_di12]). The EU27 Gini coefficient
was relatively stable during 2010–2020, but differences were measured at country level. For example,
in Bulgaria, inequality steadily grew from 2010 to 2020 (the Gini coefficient increased from 0.3 to 0.4).
Meanwhile, in Poland, the Gini index decreased from 0.31 in 2010 to 0.27 in 2020. In both countries,
income inequality decreased during the pandemic. Similarly, to the income quintile share ratio, these
results should be interpreted with caution owing to breaks in the time series (Figure 3).

Figure 3. Income quintile share ratio (S80/S20) for equalized disposable income in EU27, with data from
database EU SILC from Eurostat (Eurofound, 2023)

2. Methodology

The data source in our analysis of income level and income inequality distribution in
European countries is the harmonized European survey on income and living conditions (EU
SILC). For comparison, we have selected data from the last three years for which data from
the EU SILC surveys are available (these are EU SILC surveys 2020, 2021 and 2022, the
reference years of which are 2019, 2020 and 2021).

Using the tools of descriptive statistics, we summarize basic information about the
distribution of equalized net income in the European countries, measured by the Gini
coefficient, and subsequently also using descriptive statistics of equalized net incomes levels
in Euros and in PPS (using the values of median and average equalized net incomes).

3. Results

Figure 4 shows the development of the inequality of the distribution of equivalent
disposable income measured by the Gini coefficient. Fluctuating development of the value of
the Gini coefficient prevails in European countries in the monitored years 2019-2021. While
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Figure 4. Gini coefficient of equivalised disposable income in EU countries in the years 2019-2021
(Eurostat, EU SILC Database)

the value of the Gini coefficient for all EU countries or the Eurozone is very balanced in the
monitored period, in the case of individual countries we already observe larger inter-annual
differences in the value of the Gini coefficient. In some European countries the value of the
coefficient increased in the first year of the pandemic, and decreased in the second year
(Germany, Greece, Spain, Croatia, Italy, Cyprus, Latvia, Malta, Portugal, Romania, Slovakia
or Switzerland), in another group (Belgium, Denmark, Ireland, Slovenia, Finland, Sweden) is
recorded a decrease in the Gini value in the first year of the pandemic, but its value increased
in the second. France and Norway are among the countries with an increasing value of the
Gini coefficient during the entire monitored period, on the other hand, Luxembourg,
Hungary, Poland and Montenegro recorded decreasing values of the Gini coefficient during
the monitored period.

Figure 5 contains basic descriptive statistics of income inequality in European countries
measured by the Gini coefficient of equivalised disposable income for the year 2021. The
median value of the Gini coefficient of 29.1 divides the set of countries studied into two
halves, i.e. j. half of the countries from the studied set had Gini coefficient values equal to or
higher than the mentioned value in 2021, the other half of the countries had values equal to
or lower. The approximate value of the Gini coefficient was 29.4, minimum 21.2, maximum
38.4. The value of the Gini coefficient at the level of the upper quartile of the distribution was
32, in the case of the lower quartile it was 27.4.

Furthermore, we focused on researching the level of income measured by equivalised
net income and its changes in individual countries and in the EU countries and Eurozone as
a whole. On the x-axis in Figure 6, countries are ranked in ascending order by the size of this
median equivalised net income in 2021 (based on EU SILC 2022 survey data). There is a
prevailing trend of income level growth in individual countries between 2019 and 2021. On
average, the level of income measured in this way is stable for EU and Eurozone countries.
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Norway and Germany are exceptions, in which in the first year of the pandemic the level of
average equivalised disposable income measured in euros fell, in the second year in Germany
it remained unchanged compared to the previous year, in Norway it increased year-on-year
(however, it did not reach the level of average equivalised disposable income in euros before
the start of the pandemic).

Figure 5. Descriptive statistics of income distribution in 2021 measured by Gini coefficient of
equivalised disposable income (summary) in EU (Data source: Eurostat, EU SILC Database; software
used: Statistica)

Figure 6. Median equivalised net income in Euro in EU countries in the years 2019-2021 (Eurostat, EU
SILC Database)
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Figure 7. Descriptive statistics of income distribution in the year 2021 measured by median equalized
net income in Euro (summary) in EU (Data source: Eurostat, EU SILC Database, software used:
Statistica)

Norway, Montenegro, Slovakia and Germany are exceptions to the prevailing growing
trend of average equivalised net income in PPS (see Figure 8), because in the case of the first
three mentioned countries, we observe a drop in average income in the first year of the
pandemic and its subsequent increase in the second year. In Germany, on the other hand,
from 2019 to 2021, there was a decrease in the level of income measured by the median
equivalised net income in PPS.

Figure 8. Median equivalised net income in PPS in EU countries in the years 2019-2021 (Eurostat, EU
SILC Database)
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Figure 9. Descriptive statistics of income distribution in the year 2021 measured by median equivalised
net income in PPS (summary) in EU (Data source: Eurostat, EU SILC Database, software used:
Statistica)

When we consider the average (mean), not the median, equivalised net income values in
euro, the range of values for individual countries in ascending order of 2021 values (from EU
SILC 2022) looks as shown in the Figure 10. EU countries and Eurozone countries as a whole
are somewhere in the middle of the scale. Serbia, Romania, Bulgaria, Hungary and Slovakia
are at the top of the list. The Netherlands, Ireland, Denmark, Norway, Luxembourg and
Switzerland are at the other end of the scale with the highest values.

Figure 10. Mean equivalised net income in euro in EU countries in the years 2019-2021 (Eurostat, EU
SILC Database)
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Figure 11. Descriptive statistics of income level in the year 2021 measured by average equivalised net
income (in Euro) in EU (summary) (Data source: Eurostat, EU SILC Database, software used: Statistica)

Finally, a look at the ranking of countries by the level of average equivalised net income
in PPS (Figure 12). Montenegro, Serbia, Slovakia, Romania, Hungary, Bulgaria and Greece
reach the lowest levels of this indicator of the country's income level. The highest values of
average equivalised net income in PPS were recorded in 2021 by Belgium, Denmark,
Germany, the Netherlands, Austria, Norway, Switzerland and Luxembourg.

Figure 12. Mean equivalised net income in PPS in EU countries in the years 2019-2021 (Eurostat, EU
SILC Database)
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Figure 13. Descriptive statistics of income level in the year 2021 measured by average equivalised net
income (in PPS) in EU (summary) (Data source: Eurostat, EU SILC Database, software used: Statistica)

In the case of average values of equivalised net income (both in euros and PPS), the trend
of growth or stabilization of the income level prevails in the years 2019-2021. There are also
exceptions (Germany with decreasing values of average equivalised net income in PPS,
Sweden with decreasing values of average equivalised net income measured in Euros,
Luxembourg with a fluctuating development of average equivalised net income measured in
euros).

4. Discussion

We want to emphasize that the issue of the impact of COVID-19 on population income
inequality has been devoted to a lot of research, many studies and publications. Some pursue
an issue internationally; others focus on examining the issue within one or several countries.
The diversity of results and conclusions on the intensity and nature of the effects of the
pandemic on household incomes depends crucially on the data with which the studies work,
their processing methods and the indicators by which their results are interpreted. Taking
these facts into account, then comparable conclusions can be reached, some of which are also
presented in our paper.

Why address income inequality? After the onset of the pandemic crisis and after
recognizing the breadth and depth of its consequences, significantly differentiated within the
population, another important reason why the issue is important and worthy of attention not
only of researchers and politicians, but also entrepreneurs/employers and other stakeholders.
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Other crises such as digitalization, robotization and other innovations affecting the world of
work or other innovations in the socio-economic environment in developed and developing
countries are also looming on the horizon, and their impacts on income inequality or on socio-
economic inequality of the population (more broadly) can be expected to be very similar to
those of the socio-economic impacts of the pandemic crisis.

5. Conclusions

Slovakia, as well as the V4 countries, have long been among the European countries with
the lowest levels of inequality measured by the Gini coefficient or by average or median
income values for the country as a whole. This can also be seen from the graphs in our
analysis. The COVID-19 pandemic has not changed somehow significantly interstate ranking
of countries in the ranking by the Gini coefficient values, nor has changed the ranking of
countries by the income level of countries (measured by the values of average or median
incomes). It is not even possible to identify a clear trend in the development of inequalities in
European countries at the time of COVID-19. The comparative analysis of the data we carried
out nether confirm a clear increasing trend of income inequality during COVID-19 nor
decreasing trend of income level.

At this point, however, it is important to note that there are differences within countries
in the impacts of COVID-19 on different population groups classified according to the
demographic, socio-economic or geographical characteristics (not only urban vs. rural, but
also economically developed vs. economically less developed regions, etc.). In our work
(especially in its theoretical part), we pay attention to these factors of the impact of the
COVID-19 pandemic on population income inequality, and it also appears in other works
devoted to the issue, in which is stated that the COVID-19 pandemic did not affect the
population as such but had differentiated impacts on different groups according to the
categorizations already mentioned above. The differentiated impacts of the COVID-19
pandemic on income inequality of different population groups have been recorded in the
world, in Europe and within Slovakia, which is also documented in our paper by mentioning
existing research in this area in the world, in Europe and in Slovakia.

Conflict of interest: none.
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Abstract: In context of the real estate market, the majority of transactions is mediated through
intermediaries. Therefore, effective marketing services are essential for achieving optimal
results in selling and renting of apartments. While some marketing principles are universal,
the real estate sector has specific characteristics and needs an adaptation of strategies for
effectively targeting audiences. This study aims to identify the nature of marketing
communication within social networks in the real estate sector, including differences of the
size of apartments and different regions. Even though each estate is unique, approaches to
marketing communication can be heuristically diversified. The study uses content analysis
of advertisements for the sale of small and large apartments in premium locations in Prague
and in other commonly sought-after locations in the Czech Republic. This involved selected
advertised apartments in the period of 2023 to 2024. Individual advertisements were divided
into the 4 aforementioned groups and significant factors were descriptively analyzed. It was
found that the groups exhibit certain common traits within marketing communication.

Keywords: real estate marketing; social network marketing; customer service; customer value

JEL Classification: M31; M37

1. Introduction

Nowadays, marketing on social networks for the real estate market is extensively used
(e.g., Ayodele et al., 2015; Aytekin & Keskin Demirli, 2017; Belniak & Radziszewska-Zielina,
2019; Boudlaie & Moghadam, 2021; Tsakiridou & Karanikolas, 2019). Marketing in the real
estate has its own specifics. These are particularly the distinct features and strategies that are
tailored to the character and needs of this sector. Key elements of marketing in the real estate
industry may include: visual presentation, placement on the website – online presentation,
paid advertising on social networks, reputation, and references. Real estate marketing can be
characterized as a dynamic system that requires continuous monitoring of trends and
adapting strategies in accordance with current market needs. The latest wave of adapting the
marketing strategy includes presentation of what? on social networks. Of the total volume of
all transactions in the real estate market, approximately half of them are negotiated through
a broker. With rising property prices, the amount of broker's commissions also increase,
therefore ordinary citizens try to sell the real estate property "on their own", while they do
not have sufficient experience with the specifics of the real estate market.

Since March 3, 2020, a new law on real estate brokerage (Law No. 39/2020 Coll.) has been
in effect in the Czech Republic, which establishes conditions for providing real estate services
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and thereby protects ordinary citizens. Until this time, the real estate brokerage was not
regulated by law. The real estate brokerage brings high earnings, therefore there is demand
for this profession, especially among individuals envisioning high profits for little work and
time, which contributes to the disintegration of the profession. If the possibility of promoting
real estates through social networks (where anyone can advertise) has been introduced, then
knowledge of marketing strategy provides a significant added value to the success of the sale
realized. In the real estate industry, personal relationships, trust between clients and brokers
are key elements.

Social networks are gradually becoming a part of people's daily activities in large part of
the world. For example, from 2005 to 2015, the representation of social network users in the
United States rose from 10% to 76%, among the young group (18-29 years) this number was
even 90% in 2015 (Perrin, 2015). At the same time, social networks offer marketing
opportunities for individuals, small and medium-sized enterprises (Franco et al., 2016; Ioanid
et al., 2018; Nobre & Silva, 2014; Pentina et al., 2012) and large enterprises (Jummani & Shaikh,
2019; Maiorescu et al., 2020). With the increase in e-commerce, the importance of social
networks as a suitable platform for promoting real estate items is also emphasized (Dumpe,
2015). For instance, currently, real estates can be advertised directly through the Marketplace
application on the social platform Facebook.com (Facebook Marketplace, 2023).

Although the role of social networks in marketing communication used for transactions
in the real estate sector is significantly increasing, this topic has not yet received sufficient
attention (there is only a limited number of publications in the field). At the same time,
existing publications have not specifically addressed factors related to different apartment
sizes and regional differences. For this reason, the aim of the study is to identify the key
elements of marketing communication on social networks in the real estate sector, including
those affected by the size of apartments and regional distinctions.

2. Methodology

2.1. Research Questions

The widespread adoption of e-commerce has led to the implementation of multichannel
distribution and omnichannel retailing. At the same time, various kinds of regional
disparities have been documented in the Czech context in the past, either directly related to
the real estate sector (Hromada, 2023) or informational disparities (Bachmann, 2010).

Multichannel distribution refers to the strategy of reaching customers through multiple,
independent channels such as physical stores, online platforms, mobile apps, and social
media. The goal is to maximize the reach and provide customers a higher latitude of liberty
through broadening the variety of options. Omnichannel retailing has evolved from this
multichannel distribution by integrating all channels in order to offer a consistent customer
experience across them.

For these reasons, the goal of this work will be achieved through addressing the
following research questions (RQ):
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RQ1. What online platforms and their nature are used for sales communication in the real
estate sector?
RQ2. What differences exist in sales communication throughout the variety of apartment size
groups and distinct regions?

2.2. Research Sample

For the purpose of this study, we selected offers for the sale of apartments on the most
renown real estate websites. The selected cases included small and large apartments, i.e., in
the category of 1+1 (or 1+kk) and 3+1 (or 3+kk) in premium locations in Prague compared to
a standard location in a medium-sized city. A total of 150 advertisements for the sale of these
apartments were analysed from each category. The data were analysed during 2023 up to the
beginning of 2024. Among them premium locations are understood as apartments in Prague
in parts of Staré Mùsto, Nové Mùsto, Josefov, Malá Strana, and Hradðany, while standard
locations are assessed as average locations, particularly in a medium-sized city without
negative aspects such as increased crime. These include broader city centers such as in Mladá
Boleslav, LitomùĪice, Beroun, Roudnice nad Labem, Hradec Králové, Jihlava, Tábor.

2.3. Evaluation Criteria

In the first step, we accessed the most renown real estate website sreality.cz, then we
verified whether any communications of the same objects exist elsewhere. Subsequently, the
advertisement was analysed according to the criteria of visual, textual and technical content.
The visual content includes such aspects as home staging, visualization of the future state, or
photography. The textual content includes such aspects as increasing value for the customer
– video tour, information whether it is a direct sale or if the price includes commission,
information on market rent in the location, description of the property condition
(completeness of information about the property, energy efficiency of the building), etc . The
technical content is related for example to the floor area and heating.

2.4. Technical Terminology

Several aforementioned technical terms which are used in the real estate marketing, are
necessary to be clarified for the purposes of our analysis. (Wei et al., 2022)

Home staging (HS) – the process of preparing and designing a property to increase its
attractiveness to potential buyers or tenants. The aim is to make the property as attractive
and appealing as possible to potential buyers or tenants, which typically leads to a faster sale
or lease and potentially a higher price. The HS process includes steps and strategies such as
adjusting the interior and exterior of the property, removing excess furniture or personal
items, using suitable furniture and decorations, lighting and colour scheme, to create an
attractive and neutral space that potential buyers or tenants can more easily imagine as their
home. HS is commonly used in the real estate market and can be an effective strategy for
maximizing property value and accelerating the sale or lease process.

Visualization of the future state (VFS) – the process of creating a visual presentation of a
real estate property after its potential reconstruction, representing what it could look like in

256



the future. This concept is commonly used in marketing when selling the properties, as well
as in other sectors, e.g., urbanism, architecture, design, information technologies, and others.
These VFS are created to help customers to better understand and visualize what the
outcomes of a given project or change might be. VFS provides an idea of what something that
does not yet exist might look like. VFS are processed by experts using computer systems.

Photography (Ph) – a way to present a property for sale. Ph are the basis of every offered
property. Previously, Ph were created with professional photographic equipment, today also
with mobile phone, and the exteriors and surroundings are usually taken with a drone.

Floor area (FA) connected with a ground plan is usually used in context of the real estate
construction, referring to the total FA in a given property. It is the area covered by the floor
of the property, expressed in square meters. It is the total area of all rooms in the apartment.

Heating method (HM) – a method that achieves an increase in the temperature of the
interior space of an apartment. There are many different HMs that vary in the energy source
used, in its effectiveness, costs and also by other factors.

3. Results

3.1. The Nature of Online Platforms Used in the Real Estate Industry

The online platforms used for marketing communication in the real estate sector include
various media. Real estate agency websites are the key tool for presenting property listings.
Nowadays, the basic photo documentation is standard for every advertisement, gradually
expanding into the detailed visualization of the entire property including its surroundings.
In most cases, photographs are taken especially with wide-angle lenses. Over the last 5 years,
photographs are also conventionally taken by drones.

Social platforms such as Facebook or Instagram are not yet standardly used for
marketing in the real estate sector in the Czech Republic. So far, less than 20% of all
advertisements are published at social networks. The potential of social networks in the real
estate sector has not yet been fully discovered. In the Czech Republic, verified real estate
servers such as sreality.cz, are still most commonly used. However, it cannot be stated that
marketing at social networks does not exist; on the contrary, social networks plays the role of
a mediator between the user and the real estate server. The reason is that social networks are
now a part of everyday life.

3.2. Differences in Marketing Mommunication – Small Apartments in Lucrative Locations in Prague

These are primarily apartments intended for subsequent rental. Short-term rental
platforms such as Airbnb or booking.com usually prevail over long-term rentals. The
information about the current renting is rarely provided, only in the case of long-term rentals.
In the case of short-term rentals, information on the price for renting an apartment per night
is not provided. Mostly, these are apartments in historical brick buildings. In the case that the
apartment is not occupied, home staging is usually used. For the apartments which stand
before reconstruction, the visualization of the future state is commonly used (see Figure 2).
The visualization is well processed, and at first glance, it is not apparent that it is a graphic
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created using specialized software. In some cases, a floor plan is included, especially for
apartments with complex layouts (see Figure 1). The description of individual apartments is
mainly designed to highlight the attractiveness of the location with the possibility of hassle-
free subsequent rental. Advertisements often start with phrases like "Profitable investment,"
"Invest in housing in the heart of Prague," "Unique opportunity to purchase an investment
apartment." For advertised apartments in historical buildings, sometimes the history of the
building itself is mentioned. Luxurious elements are also cited for the apartments. In case of
the apartments in good condition, a recent renovation is often mentioned, while for older
apartments, it is usually stated that the property is in good condition. Photographs are taken
especially with wide-angle lenses with above-standard brightness. Drones are not used in
this category. The description of apartments in this category is extensive. The description
usually contains only the positives of the specific property. In most cases, the street where
the apartment is located is mentioned. From the attached map, it is then apparent what the
conscription number is (in the text, the conscription number is mentioned sporadically). On
the other hand, is a rule that the floor on which the apartment is located is mentioned.
Information about the elevator or room orientation is nevertheless also sporadic. We have
found that the advertisements of apartments with attractive views have this benefit
mentioned in the description. For a part of the advertised apartments, photographs of the
surroundings are included, especially when they are nearby the historical part of Prague.
Technical parameters always include floor area. The method of heating is mentioned in the
textual part of most advertisements, or the method of heating is apparent at the photo
documentation. Energy efficiency is not often stated. Contributions to the maintenance fund
are mentioned sporadically. The price info usually mentions also whether the price includes
a commission or not, or whether it is a direct sale from the developer. Advertisements are
written in Czech, sometimes also in English.

Figure 1. Example of a floor plan (sreality.cz, 2023a)
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Figure 2. Example of future state visualization for reconstruction (sreality.cz, 2023a)

3.3. Furhter Marketing Communication Diifferences – Small Apartments in Standard Locations in
Medium-sized Cities

These apartments are mostly intended as starter homes or for childless couples. The
apartments’ adverts are linked with the impression of the possibility of permanent living.
The information that the apartment is suitable as an investment is only sporadically provided.
These apartments are commonly in panel or brick buildings. Their home staging is rarely
used. In case of developmental projects the visualization of the future state is standardly
used, while for apartments which are used for living, only the current state documentation is
provided. Only in a few cases the apartment's floor plan was included. The description of
individual apartments is balanced regarding the location and the property's condition.
Advertisements often start with common phrases like "Apartment for sale offer," "We offer
an apartment," or "Looking for a quiet apartment in this location." The information about the
age of the apartments normally used for living is not very common in the advertisements. It
is usually stated that the apartment is in good condition. In case of the apartment, which is
in its original condition, this is frequently mentioned that for instance in the following
manner: "the apartment is in its original maintained condition, suitable for reconstruction." It
is also expressly stated that it is a new building if it is the case. Photographs are mostly taken
with standard lenses; but small rooms are specifically photographed with wide-angle lenses.
Drones are only rarely used in this category (see Figure 3). The description of apartments in
this category is usually simple, customer-oriented in order to encourage them to come and
see the apartment in person. In most cases, the street where the apartment is located is
mentioned. It is nevertheless not always apparent what the conscription number of the
building is even from the attached map. The floor on which the apartment is located is
standardly mentioned. The information about the elevator or room orientation is
nevertheless less common. The photo documentation often includes the surroundings (e.g.,
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a possibility of parking in front of the building or a playground). The view from the window
is only sporadically included. The floor area is always mentioned among the technical
parameters. The method of heating is mentioned more often in the textual part of most
advertisements, or the method of heating is apparent from the photo documentation. The
energy efficiency is not often stated and also obligatory contributions to the maintenance
fund are mentioned sporadically. The price info usually mentions whether the price includes
a commission or not, or whether it is a direct sale from the developer. The advertisements are
always written in Czech.

Figure 3. Example of photograph with the apartment highlighted, taken from a drone (sreality.cz, 2023c)

3.4. Yet Another Marketing Communication Differences – Large Appartments in Lucrative
Locations in Prague

These are apartments intended for own living or for subsequent rental. In the case of
rentals, short-term leases such as Airbnb or booking.com prevail. The information about the
rental amount is seldom provided. Mostly, these apartments are located in historical brick
buildings. The home staging is prevalent and visualizations are not uncommon. The
visualizations are well processed and at first glance, it is not apparent that they are graphics
created using specialized software. In some cases, floor plans are included. The description
of individual apartments is primarily designed to highlight the attractiveness of the location.
Partially, the advertisements mention the potentialities of the apartment in question. The
advertisements also often start with common phrases like "Apartment sale," "We offer an
apartment for sale in the center of Prague," and the like. Occasionally, there is a mention of
barrier-free access. The advertisements of the apartments in historical buildings sometimes
mention the history of the building itself. Luxurious elements of the apartments are noted if
it is the case. As concerning the apartments in good condition, recent renovations are
mentioned, while in case of older apartments, it is usually stated that the property is in good
condition. Their photographs are taken with standard lenses, while small rooms (bathrooms,
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corridors) are captured with wide-angle lenses. The vast majority of photographs are
artificially illuminated in order to show that the apartment is lightened by sun (see Figure 4).
Drones are not used in this category. The descriptions of apartments in this category are
usually extensive, they usually balance description of the location and the condition of the
apartments. The descriptions primarily content the positives of the specific property. In most
cases, the street where the apartment is located is mentioned. Sometimes, the conscription
number is apparent at attached maps (in the text, the conscription number is usually not
mentioned). It is a rule that the floor on which the apartment is located is mentioned. The
information about the elevator is usually provided. The information about the room
orientation is mostly exceptional. The descriptions usually do not miss highlighting the
significant places in the surroundings especially historical monuments. Technical parameters
always include the floor area but usually do not distinguish between the floor area of the
apartment in question and the balconies, terraces, loggias, or cellars. The method of heating
is mentioned in the textual part of most of the advertisements or it is apparent from the photo
documentation. The energy efficiency is not often stated. Obligatory contributions to the
maintenance fund are mentioned sporadically. The price info usually mentions whether it
includes commission or not or whether it is a direct sale from the developer. The
advertisements are written in Czech and occasionally in English.

Figure 4. Example of a photograph of the view from the window on historical monuments (sreality.cz, 2023b)

3.5. Last Marketing Communication Differences - Large Appartments in Standard Locations in
Medium-sized Cities

These apartments are intended for the own living of a typical family in the Czech
Republic. Predominantly, these are apartments in panel buildings. The information about the
possibility of renting is rare. If the apartment is rented, the amount of annual rent is then
mentioned. The home staging is not widely applied. As concerning new apartments
visualizations and floor plans are included. In case of older apartments floor plans are usually
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absent. The descriptions of individual advertisements primarily focus on the apartment itself,
marginally on its location. The advertisements often start with common sales phrases like
"Apartment for sale," "We offer an apartment for sale", etc. Occasionally, barrier-free access
is mentioned. As far as new constructions are concerned, this condition is mentioned. For
older buildings, the condition is typically mentioned as good. The descriptions of an older
property are minimalistic. The photographs are taken with standard lenses, while small
rooms (bathrooms, corridors) are captured with wide-angle lenses (see Figure 5). Most of the
photographs are artificially illuminated while drones are used exceptionally in this category.
The description of apartments in this category is basic, the description of the apartment is
usually prioritized over the description of the building and its location. The descriptions
primarily contain the positives of the specific property. In most cases, the street where the
apartment is located is mentioned. It is not always apparent from the attached map what the
conscription number is not always apparent at attached maps (in the text, the conscription
number is usually not mentioned). It is a rule that the floor on which the apartment is located
is included. The information about the elevator is usually provided while the information
about the room orientation is mostly exceptional. Technical parameters always include the
floor area but it is usually not possible to distinguish what is the floor area of the apartment
and what are balconies, terraces, loggias, or cellars. The method of heating is mentioned in
the text part of most advertisements, or the method of heating is apparent from the photo
documentation. The energy efficiency is not often stated and also the sum of contributions to
the maintenance fund are mentioned sporadically. The price info usually mentions whether
it includes commission or not, or whether it is a direct sale from the developer. The
advertisements are written in Czech.

Figure 5. Example of standard photograph of apartment (sreality.cz, 2023d)

4. Discussion

The results of the study indicate that the real estate sector is strongly linked to specific
locations and local markets. The location is often a key factor in buyers' decision-making.
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Therefore, the marketing in the real estate sector is often focused on promotional activities in
specific geographical areas. The sale of a property in question is a long-term process that can
last several months. Even if a client decides to proceed faster, the transaction can be not
concluded within legal deadlines related to the transfer of property ownership. The visual
elements of the marketing in the real estate sector include photographs, videos, and property
descriptions. These criteria are important because buyers often select properties based on
their visual presentation. Thus, the study confirms the significance of the visual elements in
the marketing communication, as previously indicated by the research of Belniak and
Radziszewska-Zielina (2019).

Furthermore, we have found that the purchase of the real estate properties is often strongly
connected to emotions. The marketing in the real estate sector frequently emphasizes feelings
of home, security, and comfort. The emotional aspect plays a more significant role than in some
other sectors. Similar conclusions are pointed out by the research studies of Xiao (2008) and
Gotwaldová (2015). There are seasonal fluctuations in the real estate sector mentioned with
higher demand for properties in summer, while the demand decreases towards the end of the
year. Just like in other sectors, regulations related to advertising, contracts, and ethics must be
adhered to. Some marketing principles are universal but the real estate sector has specific
characteristics and needs which require the adaptation of common strategies for effectively
targeting relevant audiences. The marketing at social networks often serves merely as a link to
the websites of real estate agencies or real estate portals. The marketing communication
elements must be implemented in compliance with the law, for example, the use of drones for
photographing is legal only under certain conditions.

5. Conclusions

This study analysed the online platforms used in marketing communication in the context
of the real estate sector in the Czech Republic. Moreover, it identified the differences in sales
communication across the variety of apartment size groups and locations. Each broker has his
marketing strategy that he applies. Based on our survey we have found that advertisements for
the sale of similar apartments in similar locations exhibit similar characteristics. Similar
marketing tools are applied in various different groups of apartment advertisements that
share the same characteristics. Most brokers use a standard concept of marketing strategy.
Some brokers create a specific marketing concept to differentiate their advertisements from
those of other brokers. Creating a story about the offered property has recently started to
appear in the advertisements. Our study also found that in the vast majority of offers, only the
positives of the specific real estate property are highlighted. The information about negative
factors is exceptional. With the increase in the offered price, the quality of marketing
communication increases, which is influenced by the commission from the sale.

Conflict of interest: none.
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Abstract: This article discusses the important role of Internet popularization and the
development of digital inclusive finance in promoting the transformation and upgrading of
the western service industry, and conducts a theoretical review from the perspective of digital
economic development. At the same time, by measuring the degree of upgrading of the
service industry structure in each province in the west, this article finds that regions with a
higher level of comprehensive economic development have a higher degree of
transformation and upgrading of the service industry. The difference in the degree of
upgrading of the service industry in the western region mainly comes from provinces. This
article conducts a panel data model analysis on the data of 12 western provinces from 2016
to 2020 to explore the impact of the development level of the digital economy on the
transformation and upgrading of the service industry. The research results show that the
improvement of the development level of the digital economy can optimize the industrial
structure of the service industry and promote the transformation and upgrading of the
service industry in the western region.
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1. Introduction

The report of the 20th National Congress of the Communist Party of China pointed out
that high-quality development is the primary task of comprehensively building a modern
socialist country. To accelerate the construction of a new development pattern and strive to
promote high-quality development, it is necessary to promote the upgrading of the industrial
structure and accelerate the development of the modern service industry. The efficient
development of the service industry is one of the keys to achieving high-quality economic
development, and promoting the transformation and upgrading of the service industry is key
measures to achieve this goal. With the continuous development and update of digital
technology, the digital economy, as a new economic form, plays an important role in the
development of the modern service industry and the allocation of service resources. Digital
technology also plays an important role in promoting the transformation and upgrading of
the service industry. Under the requirements of implementing the strategy of expanding
domestic demand and deepening the supply-side structural reform, the main driving force
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for the transformation and upgrading of the service industry now comes from "service
digitalization" and "digital servitization".

Under the development pattern of the service industry driven by digital technology, the
technological revolution with a new generation of digital universal technology as the core
has the advantage of transcending geographical characteristics and reshaping the
geographical pattern, thus providing opportunities for the development of the service
industry in the underdeveloped western region. For the western region, relying on digital
economic development with digital technology as the core is an important means to achieve
an advanced development of the service industry structure. The digital economy drives the
transformation and upgrading of the western service industry, which plays a vital role in
improving the development level and efficiency of the western service industry, promoting
high-quality economic development in the western region, and helping the western region
catch up and surpass.

Domestic and foreign scholars generally believe that the digital economy, as a new
endogenous factor driving the transformation and upgrading of the service industry, has had
a positive effect. Kaplinsky and Morris (2012) found that under the guidance of national
policies, the accelerated transfer, diffusion and absorption of information technology can
promote the development of the modern service industry. According to research by Wang
(2013), digital technology innovation is becoming increasingly active, and at the same time, the
competitive landscape of knowledge and technology-intensive service industries is also
undergoing changes. In this case, the key to the transformation and upgrading of the service
industry is to properly handle the deep integration of traditional service industries and
information technology, and to cultivate emerging service industries. According to Zhang
(2015), in the current economic development, the relative lag of the modern service industry is
an existing problem. This situation can be alleviated by promoting the deep integration of
information technology and the service industry and relying on information technology to
transform the traditional service industry. Pisano (2015) pointed out that with the major
breakthroughs in mobile Internet technology, the economic model based on the Internet
platform can achieve instantaneous and accurate matching of traditional service supply and
demand, improve the level of personalization and customization of services, and promote the
development efficiency of the service industry. Dong (2015) took the integrated development
of the Internet and traditional service industries as an entry point and believed that information
technology is driving a new round of changes in the service industry and becoming an
important point of new economic growth. Zeng and Gao (2016) believe that Internet
technological innovation is changing the global industrial structure, giving rise to new service
business models, improving the quality of service consumption, improving the efficiency of
service supply, and promoting the transformation and upgrading of the service industry.

To sum up, although domestic and foreign scholars have begun to pay attention to the
positive role of information technology in promoting the transformation and upgrading of the
service industry and believe that it is an important means to break through the "bottleneck" of
the development of the service industry, it is still difficult to promote the transformation and
upgrading of the service industry in the development of the digital economy. There is still a big
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lack of theoretical mechanism and empirical research. In addition, because the development
level of the service industry in the western region is lower than that in the eastern region, there
are relatively few specific studies on the transformation and upgrading of the service industry
in the western region. This article explores its impact on the transformation and upgrading of
the western service industry from the two perspectives of Internet popularization "dividends"
and digital inclusive finance brought about by the development of the digital economy, based
on prefecture-level city data from 2016 to 2020. Due to the complexity and variability of the
internal structure of the service industry, there are inconsistent views on the classification of
the service industry, and then the definitions and connotations of the internal industrial
structure upgrade of the service industry are also diverse. When studying the relationship
between the industrial structure and productivity of the service industry, Baumol (1967)
pointed out that there are traditional sectors and high-end sectors within the service sector. He
believes that only when production factors flow to advanced high-end sectors can the
transformation and upgrading of the service industry be realized, thereby promoting the
improvement of service industry productivity. The connotation of defining the upgrading of
the service industry structure is the expansion of the proportion of the high-end service sector,
and the degree of advanced service structure is defined as including information transmission,
computer services and software industries, finance, leasing and business services, scientific
research, technology. The proportion of employees in the service and geological exploration
industries has increased.

2. Theoretical Analysis of the Promotion Mechanism and Effects of Digital Economy on
the Transformation and Upgrading of the Service Industry in the Western Region

The development of the digital economy has changed people's production and lifestyle
today. Among them, the popularization of the Internet and the development of digital
inclusive finance brought about by the development of the digital economy have played an
important role in the transformation and upgrading of the service industry.

2.1. Internet Popularization and Transformation and Upgrading of the Service Industry

With the development of the digital economy, digital technology has accelerated its
comprehensive penetration and integration into the service industry. As a low-cost
infrastructure for processing information, the new element of the Internet not only implants
new genes into the traditional service industry, making it flourish; it has also spawned many
new service industries. With the rapid development of the digital economy, the Internet has
become an indispensable and important production factor in the service industry, which has
had a comprehensive impact and promoted the upgrading of the industrial structure of the
service industry. In this context, the Internet, as a service tool, combines with the demand
side and supply side of the traditional service industry to promote the transformation and
upgrading of the traditional service industry into the modern service industry.

First, the popularization of the Internet promotes the transformation and upgrading of
the service industry from the perspective of supply and demand mechanisms. With the
popularization of the Internet, the sharing economy, as a newly developed model, has
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facilitated the supply and demand of the service industry. The role of the Internet economy
in the service industry is not only reflected in technology, but also in that it changes the way
of collaboration and communication within the service industry and enhances trust and
cooperation between organizations. This change provides a new interpretation framework
for the supply mechanism of the service industry, makes the division of labor and
collaboration in the service industry more efficient and flexible, and creates better conditions
for the transformation and upgrading of the service industry. Wong et al. (2015) believe that
the popularization of the Internet is conducive to broadening service consumption channels
and increasing opportunities for service supply mechanisms; with the popularization of
Internet technology on the demand side, the sharing economy has become a new business
model, through timely collection, sorting, transmission and analysis of services Data in the
marketing and consumption process accurately reflect the rules of service consumption
activities and service innovation needs. These data elements provide an important
information basis for promoting the transformation and upgrading of the service industry.
Therefore, the popularity of the Internet has become the main engine driving the rapid
growth of service consumption in the Internet era. Therefore, we can conclude that the
increase in Internet penetration included in the development of the digital economy enables
the use of mobile Internet technology platforms in terms of service supply and demand to
achieve timely matching and coordination of service supply and demand, improve service
supply efficiency, and promote service transformation and upgrading.

Second, the popularization of the Internet has reduced the transaction costs of service
supply and demand, helping the service industry to transform and upgrade. A typical feature
of service consumption is that the service provider and the consumer are very close in time
and space, which means that before consumption, the consumer is usually at an information
disadvantage. Information asymmetry may cause consumers to make adverse choices, which
will affect the healthy operation of the market and even cause bad money to drive out good
money. The popularization of the Internet can largely overcome the information asymmetry
problem that exists in the service consumption process. Adda and Saad (2014) believes that
the Internet model has changed the environment and norms of traditional business
competition, providing an opportunity to cultivate new business rules for service
consumption. In addition, Wang (2015) pointed out that the development of China's modern
service industry requires the help of "Internet +" and sharing economic platforms, and the
development and popularization of the Internet provide strong technical support for the
innovation of new service business models. The popularization of the Internet under the
development of digital economy has created a good trading environment for the
transformation and upgrading of the service industry.

2.2. The Impact of Digital Inclusive Finance on the Transformation and Upgrading of the Service Industry

Digital inclusive finance is a new type of financial service based on the combination of
Internet digital technology and finance. Through its innovative functions and wide range of
service objects, it makes up for the shortcomings of traditional financial services and meets
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the needs of broad social groups for financial services. It also Promoted the transformation
and upgrading of the service industry.

First, digital inclusive finance reduces the financing costs of service industry companies and
promotes the upgrading of the service industry structure. High-end manufacturing is generally
a knowledge-intensive industry, so it requires greater financial support than labor-intensive
industries, and therefore has higher financing needs. The impact of digital inclusive finance on
the structural upgrading of the service industry can be realized through two channels: direct and
indirect. On the direct path, digital inclusive finance is more convenient than traditional financing
channels and can reduce corporate financing costs, thereby promoting the transformation and
upgrading of the service industry; on the indirect path, digital inclusive finance can alleviate
financing difficulties in the manufacturing industry and promote local The upgrading of the
manufacturing industry will create demand for high-end service industries and further promote
the upgrading of the service industry. In addition, digital inclusive finance has different impacts
on different levels of service industries. For non-high-end service industries, they can cope with
unfavorable factors such as increased costs by raising product prices, while high-end service
industries are more sensitive to increased costs. It may cause the industry to shrink and hinder
the transformation and upgrading process of the service industry. Therefore, digital inclusive
finance promotes the transformation and upgrading of the service industry by easing the
financing difficulties of modern service companies.

Second, digital inclusive finance can promote the transformation and upgrading of the
service industry by improving the service factor market. The development of digital inclusive
finance can reduce the "pickiness" of financial services for various industries in the service
industry through inclusive financial services, ensure "equal treatment", especially provide
convenient financial services for small and medium-sized service enterprises, and reduce the
capital factor Problems such as structural imbalance in the service industry caused by
distorted allocation. Digital inclusive finance relies on the support of digital technology. Its
rise has given rise to the rapid development of Internet information technology and financial
technology, promoted the improvement of relevant scientific and technological talents,
improved the quality of production factors, optimized the allocation of resources, and also
promoted It has promoted the digital transformation of service-oriented enterprises, thereby
promoting the upgrading and development of the service industry.

To sum up, this article believes that the development process of the digital economy, the
popularization of the Internet and the development of digital inclusive finance will promote
the upgrading of the service industry structure in terms of service industry supply and
demand, transaction costs, financing and resource allocation.

3. Pre-judgment and Difference Analysis of the Transformation and Upgrading of the
Service Industry in the Three Western Regions

3.1. Descriptive Analysis of the Upgrading of Service Industry Structure in Western Provinces

It is generally believed that the increase in the proportion of producer services and high-end
services in the service industry will help alleviate Baumol's "cost disease" and realize the
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optimization and upgrading of the internal structure of the service industry (Eichengreen & Gupta,
2013). Therefore, drawing on the estimation ideas of Yu and Pan (2019) and Wang et al. (2020), this
paper uses the proportions of producer services and high-end services in the total number of
employees in the service industry to describe the structure of the service industry. Among them,
the producer services mainly include transportation, warehousing and postal services, information
transmission, computer services and software, finance, leasing and commercial services, scientific
research, technical services and geological exploration. Considering the existence of some
traditional service industries in the transportation, warehousing and postal industries, this paper
defines the high-end service industry as the other four industries in the producer service industry
in addition to the transportation, warehousing and postal services.

By measuring the advanced level of the service industry structure in the western region
from 2016 to 2020, the results are shown in Table 1.

Table 1. Advanced index of service industry structure in western provinces

2016 2017 2018 2019 2020

Inner Mongolia Autonomous Region 0.1626 0.1652 0.1757 0.2002 0.2213

Guangxi Zhuang Autonomous Region 0.1597 0.1582 0.1644 0.1635 0.1632

Chongqing 0.1866 0.1772 0.1694 0.1806 0.2124

Sichuan Province 0.2111 0.2072 0.2131 0.2089 0.2079

Guizhou Province 0.1371 0.1393 0.1430 0.1573 0.1725

Yunnan Province 0.1508 0.1557 0.1552 0.1668 0.1790

Tibet Autonomous Region 0.1328 0.1104 0.0994 0.1507 0.1842

Shaanxi Province 0.2056 0.2030 0.2081 0.2221 0.2341

Gansu province 0.1444 0.1630 0.1349 0.1536 0.1721

Qinghai Province 0.1989 0.1879 0.1791 0.1970 0.2105

Ningxia Hui Autonomous Region 0.1938 0.1783 0.1685 0.1947 0.2176

Xinjiang Uygur Autonomous Region 0.1675 0.1754 0.1685 0.1678 0.1736

Figure 1. Changes in the upgrading of the service industry structure in western provinces in years 2016-
2020 (vertical axis = the industrial structure advanced index)
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In order to more clearly observe the changes in the degree of advanced service industry
structure in various western provinces, Figure 1.

As shown in Figure 1, the overall level of service industry structure in various western
provinces tends to be advanced, and the index of advanced service industry structure has
increased. The Tibet Autonomous Region showed a trend of first declining and then rising
during the sample investigation period, and overall, the service industry structure advanced
index increased by 38.7% in 2020 compared with 2016, making it the region with the largest
increase in the west; Shaanxi Province and Sichuan Province the average service industry
structure upgrading index is at the forefront of the western provinces. The reason is that these
provinces have better economic development in the western region, so talents, capital and
other factors flow to these provinces, especially Xi'an and Chengdu, which are the economic
pillars of the western region. In "bridgehead" cities, the modern service industry has
advantages over other regions in terms of factor supply and service consumption, which has
accelerated the transformation and upgrading of the service industry in these regions. At the
same time, Shaanxi Province and Sichuan Province have a relatively high level of digital
economic development. Based on the above analysis, it can also be seen that they have a
promoting effect on the upgrading of the service industry structure. The average value of the
advanced industrial structure index in Guizhou Province is 0.14984, ranking second from the
bottom, only higher than the Tibet Autonomous Region. According to the "China Digital
Economy Development White Paper (2020)" released by the China Academy of Information
and Communications Technology, Guizhou Province's digital economy grew at a growth rate
of 22.1% in 2019, ranking first in the country for five consecutive years. Its digital economy
has developed rapidly, but its level of advanced service industry structure is low. The reason
is that the traditional service industry in Guizhou Province has developed relatively slowly,
and the ability to combine digital technology with the service industry still has great
potential. That is, the level of "service digitalization" needs to be improved, which has led to
Guizhou Province's The service industry structure is not sufficiently advanced.

3.2. Decomposition of Dagum Gini Coefficient of Service Industry Structure Upgrading Index in
Western Provinces

In the previous section, we compared the gaps and changes in the upgrading of service
industry structures in various western provinces. This section explores where the differences
come from. This article reveals the regional differences and sources of the transformation and
upgrading of the service industry in western provinces based on the Gini coefficient
proposed by Dagum (1997). The coefficient is divided into intra-regional contribution Ὃ ,
inter-regional contribution Ὃ and hyper-variable density contribution Ὃ , and the
relationship between the three is Ὃ = Ὃ + Ὃ +Ὃ . The specific method is as follows:

Ὃ =
В В В В ώ ώ

2ὲ ‘
(1)

Among them, G represents the overall Gini coefficient; k is the number of provinces; n is
the total number of cities in the west; in this article n is 95; and ὲ (ὲ ) is the number of cities
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in the j(h) province; ώ (ώ ) is the j(h) province Internal urban service industry structure

upgrading index; ‘it is the average value of all urban service industry structure upgrading
indexes. Before decomposing the Dagum Gini coefficient, it is necessary to sort the average
values of the service industry structure premium index in each province from small to large.

ώ ώ Ễ ώ Ễ ώ (2)

Ὃ =
1

2‘ὲ
ώ ώ (3)

Ὃ =
В В ώ ώ

ὲ ὲ ‘ ‘
(4)

The above formulas respectively represent the Gini coefficient of the j province Ὃ and
the inter-regional Gini coefficient of provinces j and h. ώ and ώ represent the service

industry structure upgrading index of province j and province h respectively; ὲ and

represent the number of cities included in province ὲ j and province h respectively.
Furthermore, the overall Gini coefficient is decomposed into intra-regional Gini coefficient,
inter-regional Gini coefficient and hypervariable density, as shown in the formula:

Ὃ = Ὃ + Ὃ +Ὃ

The following formulas describe the calculation methods of intra-regional Gini
coefficient, inter-regional Gini coefficient and hypervariable density respectively:

Ὃ = Ὃ ὖ Ὓ (5)

Ὃ = Ὃ ὴ ί + ὴ ί Ὀ (6)

Ὃ = Ὃ ὴ ί + ὴ ί 1 Ὀ (7)

in, ὴ = , ί = (ὲ ώ )/(ὲώ) . Moreover, Вὴ = Вί = В В ὴ ί = 1ȂὈ it represents

the relative impact of the degree of service industry upgrading between the j and h regions ,
and the calculation formula is :

Ὀ =
Ὠ ὴ
Ὠ ὴ

(8)

In the following formula, Ὠ and ὴ respectively represent the mathematical
expectation of the sum of all sample values in provinces ώ > ώ j and h and the average of
the sum of all sample values in provinces j ώ < ώ and h. The calculation formulas for both

are as follows. Among them, ὊȁὊ represent the cumulative distribution function of j and

h regions respectively.
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Ὠ = ὨὊ (ώ) (ώ ὼ)ὨὊ (ὼ) (9)

ὴ = ὨὊ (ώ) (ώ ὼ)ὨὊ (ὼ) (10)

3.3. Analysis of Differences in the Upgrading of the Service Industry Structure in Western Provinces

Overall difference analysis
Based on the Gini coefficient mentioned above, the degree of urban service industry

upgrading in 12 western provinces from 2016 to 2020 was calculated. Since Chongqing is one
of the four major municipalities in China, the Gini coefficient cannot be calculated, so it was
eliminated. According to the data in Table 2, the average Gini coefficient of the overall
advanced service industry structure in western provinces during the investigation period
was 0.2353, showing an overall fluctuating trend.

Table 2. Advanced index of service industry structure in western provinces

2016 2017 2018 2019 2020
overall 0.2262 0.2464 0.2424 0.2151 0.2462

Yunnan Province 0.1891 0.2156 0.2317 0.1993 0.2031
Xinjiang Uygur Autonomous Region 0.2970 0.3116 0.3003 0.2563 0.2323

Shaanxi Province 0.1981 0.1981 0.1891 0.1895 0.2368
Sichuan Province 0.1661 0.1642 0.1512 0.1354 0.2071

Tibet Autonomous Region 0.5056 0.6276 0.5748 0.3991 0.4534
Inner Mongolia Autonomous Region 0.1178 0.1171 0.1412 0.1646 0.1885

Qinghai Province 0.1840 0.1625 0.1287 0.1891 0.2317
Ningxia Hui Autonomous Region 0.1848 0.1568 0.1424 0.1675 0.2342

Gansu province 0.2507 0.2835 0.2450 0.2415 0.2665
Guangxi Zhuang Autonomous Region 0.1636 0.1737 0.1931 0.1590 0.1551

Guizhou Province 0.1388 0.1392 0.1332 0.0824 0.0702

Analysis of intra-regional differences
As can be seen from Table 2, the level of intra-regional differences in the 12 provinces in

western China shows a differentiated evolution trend. During the inspection period, the
highest annual mean value of difference within the region was in the Tibet Autonomous
Region, reaching 0.5121; followed by the Xinjiang Uygur Autonomous Region (0.2795), Gansu
Province (0.2574), Yunnan Province (0.2078), Shaanxi Province (0.2023), and Qinghai Province
(0.1792), Ningxia Hui Autonomous Region (0.1771), Guangxi Zhuang Autonomous Region
(0.1689), Sichuan Province (0.1648), Inner Mongolia Autonomous Region (0.1458), Guizhou
Province has the lowest annual mean value of intra-regional difference, only 0.1128. The
general Gini coefficient within the western provinces shows a trend of " one super and many
strong", that is, the difference value within the Tibet Autonomous Region from 2015 to 2021 far
exceeds that of other provinces, and the difference values of the remaining 11 provinces during
the investigation period are all the same. The difference is not big and shows a state of
fluctuation. Among them, Xinjiang Uygur Autonomous Region, Guangxi Zhuang
Autonomous Region and Guizhou Province generally show a downward trend, indicating that
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the degree of advanced service industry structure among the cities in the province is relatively
average and the differences gradually become smaller; the differences within the remaining
provinces All have expanded more or less. Taking a closer look at the data, we found that the
widening gap in the degree of advanced service industry structure between central cities in
some provinces and other cities in the province has caused an increase in the Gini coefficient
value within the province. The reason is, Cities with strong "siphon" effects such as Xi'an and
Chengdu attract talents and funds, resulting in uneven urban development, which in turn leads
to a large gap between the levels of modern service industries.

Figure 2. Changes in intra-provincial differences in the advanced service industry structure in western
provinces. The horizontal axis in the figure is the year, and the vertical axis is the Gini coefficient.

Provincial difference contribution rate
Table 3 shows the overall sources of differences in the degree of advanced service

industry structure in 12 provinces in China. It can be seen that the differential contribution
rate of hypervariable density is the highest, with an average annual contribution rate of
48.1% during the investigation period; followed by the inter-regional contribution rate,
with an annual average value of 42.418%; the contribution rate within a region is the
smallest, with an annual average value of 9.242%. Obviously, the most important sources
of overall differences in the upgrading of the service industry structure in western
provinces are hypervariable density and inter-regional differences. It shows that narrowing
the gap in the transformation and upgrading development of the service industry among
the western provinces should focus on resolving inter-regional differences, and the modern
service industry in the western provinces should develop collaboratively.

Table 3. Differential contributions to the upgrading of service industry structure in western provinces

years 2016 2017 2018 2019 2020
Within the area 9.42% 8.97% 8.78% 9.17% 9.87%

interregional 40.81% 40.25% 48.32% 43.18% 39.53%
hypervariable density 49.77% 50.78% 42.9% 47.65% 49.4%
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4. Empirical Research on Digital Economy Driving the Transformation and Upgrading of
Service Industry in Western China

4.1. Research Design

Data source
The data used in this article come from the China Urban Statistical Yearbook and the

Western Region Provincial Statistical Yearbook. The time span is from 2016 to 2020. The
research scope includes 12 provinces in the Western Region, covering 95 prefecture-level
cities. To ensure the reliability of the data, the original data were processed and standardized,
and interpolation was used to fill in some missing values. Additionally, winsorization was
performed to avoid outliers or extreme values from adversely affecting the results.

Variable description
Interpreted variable. The degree of upgrading of the service industry structure upgrade.

This article considers using the development level of the high-end service industry to
measure the structural upgrading of the service industry. When selecting indicators, this
article refers to the research methods of Yu and Pan (2019) and uses the proportion of high-
end service industry employees as the research indicator to reflect the degree of
sophistication of the service industry structure.

Explanatory variables. Digital economy Dige. There is currently a lack of comprehensive
measurement research on the development level of the digital economy. The focus of this
study is to explore the impact of Internet popularization and digital inclusive finance on the
transformation and upgrading of the service industry. To this end, we draw lessons from the
measurement core of Zhao (Zhao et al., 2020) and others, and combine the index construction
ideas of digital financial inclusion to measure Internet development at the city level.
Specifically, four indicators are used to measure the level of Internet development: Internet
penetration rate, related employees, related output, and mobile phone penetration rate. Data
for these indicators can be obtained from the China Urban Statistical Yearbook. In addition,
in order to measure the development level of digital finance, this article uses the China Digital
Financial Inclusion Index. By standardizing and reducing dimensionality of the above
indicators, the digital economy development index Dige was obtained.

Control variables.
¶ The level of economic development agdp. The level of economic development in a region

often affects the industrial structure of the local service industry. The per capita
consumption levels in different regions often lead to different consumption structures. In
turn, the consumption structure of the region affects the changes in the industrial structure
of the service industry. This article chooses the logarithm of per capita GDP (yuan) of
prefecture-level cities as an indicator of the level of people's economic development.

¶ Urbanization level urban. Different regions have different urbanization levels that will
have an impact on the transformation and upgrading of the service industry. The
difference in consumption between urban and non-urban populations affects the degree
of transformation and upgrading of the local service industry. Therefore, the proportion
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of the urban population to the total population of the city is selected. (%) as an indicator
of this variable.

¶ City size scale. The size of a city has an impact on the transformation and upgrading of the
service industry. A larger city has a larger market in terms of service supply and demand.
At the same time, economies of scale can also help improve the production efficiency of
the service industry and promote the transformation and upgrading of the service
industry. Therefore, this article the logarithm of the total population of prefecture-level
cities was chosen as the indicator of this variable.

¶ The level of human capital accumulation university. The transformation and upgrading
of the service industry means that the regional service industry gradually transforms
from a labor-intensive to a knowledge-intensive industry. Therefore, it will be affected by
the level of human capital accumulation. Therefore, the logarithm of the number of
universities in prefecture-level cities is chosen as this indicator.

Model construction
In order to study the impact mechanism of digital economic development on the

transformation and upgrading of the service industry in the western region, this study
constructed the following econometric model:

όὴὫὶὥὨὩ = ‌ + ‍ ὈὭὫὩ + ‍ ὥὫὨὴ + ‍ όὶὦὥὲ + ‍ ίὧὥὰὩ + ‍ όὲὭὺὩὶίὭὸώ + ‐
Among them, i represents the prefecture-level city, and t represents the year. The following
table lists the variables used in this study and their data characteristics.

Table 4. Descriptive statistics of variable indicators

variable
Number of

samples
mean

standard
deviation

minimum
value

maximum

upgrade 475 0.150 0.058 0.046 0.411
Dige 475 0.203 0.531 -0.920 3.439
agdp 475 10.674 0.525 9.384 12.281
urban 475 0.974 0.220 0.079 1.107
scale 475 5.642 0.801 3.045 8.136

university 475 1.142 1.102 0 4.174

4.2. Empirical Analysis

Regression Analysis
In order to effectively process and analyze panel data, it is necessary to take into account

the endogeneity and heterogeneity of the model and select an appropriate estimation method.
Panel data models usually have three forms, namely mixed estimation models, fixed effects
models and random effects models, among which fixed effects and random effects models are
both variable intercept models. This study first uses the mixed regression model for
verification, and uses the F test to determine whether the mixed regression estimation method
is used. However, the regression results show that the regression coefficients of the explanatory
variables on the explained variables are not significant, and the F test results reject the null
hypothesis at the 1% significance level. Since the mixed estimation model requires that there
are no significant differences between individuals in time and cross-section, it can be
speculated that using mixed regression that ignores sample characteristics may lead to biased
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Table 5. Descriptive statistics of variable indicators

variable Model

Dige
0.204*
(0.076)

agdp
0.029***
(0.006)

urban
0.068***
(0.013)

scale
-0.007
(-1.59)

university
0.017***
(0.00)

Constant term -0.189*
(0.07)

Hausman test 10.08***
[0.0000]

Observations 475
R-squared 0.552

Note: ***P < 0.01, **P < 0.05, *P < 0.1. The t value is in () and the P value is in [].

empirical analysis results. Next, we use the Hausman test to determine whether the fixed
effects model or the random effects model is the optimal estimation method.

According to the regression results in Table 5, the results obtained using the fixed effects
model are optimal. In addition, the Hausman test was used to test whether there is a
correlation between the random disturbance term and the explanatory variable. The result
showed that the P value was less than 0.01, rejecting the null hypothesis that the random
disturbance term has nothing to do with the explanatory variable. This further supports that
the fixed effects model is optimal. conclusion.

According to the regression results in Table 5, after controlling for per capita GDP,
urbanization level, city size, human capital accumulation level and other factors, the regression
coefficient of the explanatory variable is 0.204. This regression coefficient has been tested at the
10% significance level, proving that the level of digital economy development has a positive
effect on the optimization and upgrading of the service industry industrial structure. This
means that increasing investment in digital economy construction and improving the
development level of the digital economy will help optimize the industrial structure of the
western service industry. According to the above analysis, the reason is that the popularization
of the Internet and the development of digital inclusive finance in the development of the
digital economy have provided support for the smooth promotion of the transformation and
upgrading of the service industry. In terms of supply and demand in the service industry, the
development of the digital economy has broadened information communication channels and
reduced transaction costs, and has significant positive external effects on the transformation
and upgrading of the service industry; at the same time, the development of the digital
economy has directly and indirectly affected corporate financing. Played an important role in
reducing costs. The development of the digital economy helps optimize resource allocation in
the service industry. It can reduce the degree of information asymmetry, accelerate the flow of
data, labor, capital and other factors, thereby improving the efficiency of resource allocation. In
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addition, the development of the digital economy has also promoted the development of the
service industry in a knowledge-intensive direction, transforming the service industry from a
traditional labor-intensive to a technology-intensive one.

Regarding the control variables, according to the results in the table, the economic
development level has a significant regression coefficient of 0.029 at the 1% significance level,
which shows that with the improvement of the regional economic development level, the
service industry industrial structure has been optimized and upgraded. This is because in the
process of economic growth, the market system has been improved and the free flow of
factors has accelerated, thus promoting the transformation and upgrading of the service
industry to higher quality. The regression coefficients of the urbanization level in the model
are 0.068 respectively, and they are all significant at the 1% level, reflecting a positive
correlation between the urbanization level and the optimization and upgrading of the service
industry structure. The improvement of the urbanization level is conducive to the
manufacturing industry structure. adjustment. It shows that continuing to increase the free
flow of population, coordinating the coordinated development of urban and rural areas, and
optimizing the allocation of labor factors can upgrade the structure of the service industry.
Utilize the economies of scale of factor aggregation and introduce high-quality resources and
advanced technological concepts to provide better conditions and environment for the
transformation and upgrading of the service industry.

5. Paths and Policies for Digital Economy to Drive Transformation and Upgrading of
Western Service Industry

5.1. Conclusion

This article studies the theoretical mechanism of Internet popularization and digital
inclusive finance on the transformation and upgrading of the service industry in the context
of the digital economy. By measuring the differences in the degree of advanced service
industry structure in western provinces, it is found that the uncoordinated degree of
transformation and upgrading of the service industry is the main reason. Next, this paper
uses the fixed effects model to conduct an empirical analysis on the panel data of prefecture-
level cities in 12 western provinces for a total of 5 years from 2016 to 2020. The results show
that the level of digital economy development has a significant promoting effect on the
transformation and upgrading of the service industry. The popularization of the Internet has
reduced internal transaction costs and information asymmetry in the service industry, while
digital financial inclusion has reduced financing costs and enabled the service industry to
develop in a knowledge-intensive direction. The popularization of the Internet has reduced
the cost of information collection for service industry companies and consumers in terms of
demand and supply, and at the same time reduced the mismatch of consumer information.
With the rapid development of the digital economy, digital elements and the service industry
continue to integrate and integrate with each other, enabling the optimal allocation of
resources and thus realizing a new situation in the industrial structure.
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5.2. Policy Recommendations

First, in order to promote the transformation and upgrading of the service industry in
the western region, the government should formulate targeted policies to encourage and
guide the development of digital industries in the region. Policy formulation should take into
account the actual conditions of different regions. For example, in terms of Internet
penetration, policies can increase Internet penetration by increasing investment and financial
support in information facilities, strengthening network coverage and bandwidth and other
hardware facilities. Regarding talent introduction policies, the government can encourage
digital industry enterprises to develop in the western region through funds and tax
incentives, and at the same time provide training and talent services. In addition, for the
development of the digital service industry, the government can increase support for small
and medium-sized enterprises, establish digital service industrial parks, encourage
enterprises to transform and upgrade, provide more diversified digital services, and promote
the coordinated development of the industry. Policy formulation should take into account
regional characteristics and differences, adapt measures to local conditions, and improve the
pertinence and effectiveness of policy implementation.

Second, the government should actively promote the integration and innovation of
digital technology and service industry, cultivate the sharing economy and new economic
growth points, provide an open environment for mass entrepreneurship and innovation, and
provide strong support for the transformation and upgrading of the service industry. The
government can encourage financial institutions to increase financial support for
technological innovation in digital economy and service industry enterprises, and at the same
time increase credit support for digital inclusive finance to service industry enterprises. In
addition, the government should also build a digital empowerment platform to promote the
digital transformation of traditional service industries, promote the coordinated
development of all links in the service industry chain, and form a more open, inclusive, and
collaborative digital ecosystem.

Third, the government should strengthen the integration of digital economy and service
industry-related technologies, promote the digital transformation of traditional service
industries, improve the digital level of service industry enterprises, and improve service
quality and efficiency. The government can set up an innovation and entrepreneurship fund
for Internet technology talents to encourage Internet technology talents to actively participate
in digital transformation, promote the deep integration of the digital economy and the service
industry, create a public service cloud platform for the transformation and upgrading of
traditional service industries and small and medium-sized service enterprises, strengthen
demonstration effects, and focus on Use multiple resources to build an innovation and
entrepreneurship platform to help service industry enterprises transform and upgrade.

Fourth, the government should increase investment in the digital economy industry,
solve key symbiotic issues among enterprises during the transformation of traditional
industries, and achieve healthy operation of the ecosystem. The government can guide
enterprises to increase investment in digital transformation, support the development of
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digital economy and service industry enterprises, promote the upgrading of the digital
industry, cultivate new momentum for the digital economy and service industry, and
improve the "digital industrialization" level of western cities. At the same time, the
government should explore new models for the development of the sharing economy,
promote the development of new digital industries, pay attention to the coordinated
development of the digital economy and the service industry, apply new technologies such
as blockchain and quantum technology to the digital economy industry, and promote the
development of the digital economy industry, innovation and upgrade.

Conflict of interest: none.
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Abstract: Over the past three decades, the rapid development of the Chinese economy has
driven consumption in urban households, leading to a significant increase in indirect carbon
dioxide emissions. The issue of indirect household carbon emissions has increasingly become
a focal point of academic research. This paper, based on micro-level survey data of urban
households, employed the input-output method to calculate indirect carbon emissions from
1995 to 2014. By utilizing the structural path decomposition method, it identified key paths
contributing to carbon emissions. The results indicate that from 1995 to 2014, per capita indirect
carbon emissions for Chinese urban residents increased from 1.08 tons to 7.39 tons. The
multiple of indirect carbon emissions for high-income household compared to low-income
household rose from 2.30 times in 1997 to 4.51 times in 2012. Carbon emissions from low-
income household were primarily attributed to essential goods such as clothing and food, while
high-income household's emissions were largely associated with the consumption of
transportation-related goods. This paper provides insights for policymakers in developing
countries seeking to reduce household carbon emissions, as the differences in carbon emissions
and their driving factors among income households serve as a basis for formulating
differentiated policies.

Keywords: input-output analysis; household carbon emissions; household income; structural
path decomposition

JEL Classification: D10; Q50; Q56

1. Introduction

Over the past thirty years, China has experienced rapid economic development,
accompanied by a substantial increase in carbon emissions. In response to the rising global
temperatures, China, as the world's largest carbon dioxide emitter, has set ambitious long-term
climate goals, aiming to peak carbon emissions by 2030 and achieve carbon neutrality by 2060.

Carbon emissions resulting from Chinese residents' consumption have been rapidly
increasing. Household consumption has been proven to account for a significant proportion of
carbon emissions in multiple countries. For example, in Canada, household carbon emissions
constituted 65.62% of the national total carbon emissions in 1990 and 59.75% in 2007, while in
the UK, household carbon emissions were 76% of the national total in 1997 and 77.8% in 2011
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(Maraseni et al., 2015). Chinese household carbon emissions have consistently remained above
40% of the national total (Liu et al., 2011). Therefore, research on household carbon emissions
is of critical importance for China in addressing climate change issues.

In 1995, the urban population in China accounted for 29.04% of the total population, and
by 2014, this proportion had increased to 55.75%. The proportion of China's urban population
is rapidly rising. Highlighting the significance of researching carbon emissions from urban
residents in achieving China's long-term climate goals.

Carbon emissions can be roughly categorized into two types: direct carbon emissions,
which result from the direct use of energy sources, and indirect carbon emissions, which stem
from the use of goods or services outside of energy consumption. A notable feature of urban
resident carbon emissions compared to rural resident emissions is that indirect emissions far
surpass direct emissions (Liu et al., 2011; Zhang et al., 2023). Indirect carbon emissions involve
numerous consumption sectors, allowing for a detailed examination of carbon emissions'
specific impact on residents' consumption behavior at a more micro-level. The emission
characteristics of indirect carbon emissions also differ from those of direct emissions.
Consumption behavior varies among different income households, leading to variations in
household carbon emissions(Wang et al., 2021). Nevertheless, research on carbon emissions
based on different income households is limited, despite its crucial significance for China in
developing energy-saving and emissions-reducing strategies from the perspective of domestic
residents' consumption.

Hence, this paper, based on a large sample of urban resident consumption survey data,
employed input-output analysis to estimate urban residents' indirect carbon emissions. It
evaluated carbon emission inequality among different income households in various regions
and further explored the carbon emission characteristics of different income households from
macro, meso, and micro perspectives.

2. Methodology

2.1. Input-Output Model

The Input-Output model, initially proposed by Wassily Leontief, is a model used to
calculate the indirect output driven by interconnections among various sectors within an
economic system. In recent years, the Input-Output model has also been frequently used for
calculating carbon emissions (Cao et al., 2019).Input-output tables are categorized as either
competitive or non-competitive, based on whether they include foreign imports. Since this
paper primarily focuses on carbon emissions from urban household consumption within one
country, imported products are not considered within the scope of this paper, as their
production processes occur outside the national borders. Therefore, a non-competitive input-
output table is used.

The basic structure of the Input-Output model is as follows:

ὢ = Ὅ ὃ ὣ = ὒὣ (1)
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In this context, X represents total output, I is the identity matrix, and ὃ is the matrix of
direct consumption coefficients excluding imported products. ὣ represents the consumption
matrix of each household. ὒ is known as the Leontief inverse matrix. When calculating carbon
emissions, by introducing sector-specific direct carbon emission intensity, the model is
expanded in the following form:

ὅ represents the carbon emission matrix from residents' consumption in each sector, and
Ὁ represents the diagonal matrix of direct carbon emission intensity for each sector. It denotes
the carbon dioxide directly emitted by sector’s per unit of output.

2.2. Structural Decomposition Analysis (SDA)

This paper employs a structural decomposition analysis model to identify the impact of
different factors on changes in carbon emissions. In this paper, the final demand, represented
by consumption, is decomposed into the product of four factors: commodity structure matrix,
consumption structure matrix, economic scale, and population scale. Therefore, the indirect
carbon emissions from urban households can be expressed as:

Ὀ represents the commodity structure matrix, indicating the quantity of products from
sector used to satisfy the consumption of different income households. ὓ is the consumption
structure matrix, representing the structure of consumption for different income households.
Ὂ and ὖ are numerical values, representing the level of consumption and the scale of the
population, respectively. SDA has multiple decomposition methods, and this paper adopts
a two-level decomposition method to quantify the impact of changes in various factors on
carbon emissions.

2.3. Structural Path Decomposition (SPD)

Structural path decomposition is a decomposition method based on input-output analysis,
which can analyze economic changes over a period of time at the industry chain level and
identify the most important influencing factors (Li et al., 2021).This paper further utilizes the
SPD model to analyze the indirect carbon emissions among urban residents. The basic principle
of the SPD model involves performing a Taylor decomposition on the Leontief inverse matrix
L. Substituting the Leontief inverse matrix L, after the Taylor decomposition, into Equation (3)
transforms the original equation as:

The first term represents the carbon emissions induced by the first-order industrial chain,
which reflects consumers' direct demand for a product from a specific sector. The second term
represents the carbon emissions induced by the second-order industrial chain, which involves
passing through an intermediate sector before reaching consumers. This reflects the indirect
demand generated by consumers' demand for a product from one sector on another sector.

ὅ = Ὁὢ = Ὁ(Ὅ ὃ ) ὣ = Ὁὒὣ (2)

ὅ = Ὁὒὣ = ὉὒὈὓὊὖ (3)

ὅ = Ὁὒὣ = ὉὈὓὊὖ + ὉὃὈὓὊὖ + Ὁὃ ὈὓὊὖ +··· (4)
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Similarly, the third-order industrial chain refers to the industry chain that has passed through
two intermediate sectors. This decomposition can continue indefinitely, representing the
carbon emissions brought about by an (n+1)-order industrial chain. Based on previous research
findings, this paper selects the first three-order industrial chains for analysis. The carbon
emissions, after introducing the Taylor decomposition into the Leontief inverse matrix, can be
expressed as:

The first to fifth terms represent the first-order effects of carbon dioxide emissions, the sixth
to eleventh terms represent the second-order effects of carbon dioxide emissions, and the
twelfth to eighteenth terms represent the third-order effects of carbon dioxide emissions. The
superscript for each term indicates its inducing factor and the order of the industrial chain to
which it belongs.

2.4. Data Processing

The direct carbon emissions intensity of each sector for each year is derived from the fuel
consumption, the direct emission coefficients of the fuels used, and the output of each sector
from 1995 to 2014. The types of fuels and their respective quantities consumed by each sector
are referenced from the China Emission Accounts and Datasets (CEAD) subnational carbon
emission inventory (CEADs, n.d.). The direct emission coefficients of the fuels are calculated
based on the China Energy Statistical Yearbook and the Greenhouse Gas Inventory Guide. The
output data for each sector is obtained from the input-output tables.

The input-output table data and trade data in this paper are sourced from the official input-
output tables published by the Chinese government. In years when the government did not
publish input-output tables, the data used in this paper were obtained by averaging weighted
input-output data from nearby years.

The household consumption and income data used in this paper are sourced from the
China Urban Household Survey (UHS). This paper uses a portion of the UHS dataset from 1995
to 2014. As the consumption categories in household consumption data do not align precisely
with the sector classifications in the input-output table, this paper combines household
consumption sectors and input-output sectors into 29 mutually matched sectors, following
previous studies (Golley & Meng, 2012; Zhang et al., 2023) and Chinese industry classification
standards. Urban population data are calculated based on census data provided by the
National Bureau of Statistics of China.

The data used in this paper is from non-public micro-level survey data. The paper has
made efforts to obtain data up to 2014. However, due to the complexity and intricacy of
household data surveys, the data has not been updated beyond 2014.Although the household
carbon emission results calculated in this paper are only up to 2014 due to the lack of updated
data, there may be some discrepancies with the current household carbon emission trends.
However, this paper tracks the long-term trends of Chinese household carbon emissions from

ῳὅ = ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ
+ ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ + ῳὅ
+ ῳὅ +···

(5)
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a micro perspective. The paper uses non-public household survey data from UHS, which is
difficult to obtain. Because of the detailed survey items, the calculated results in this paper are
more accurate and can better reflect the characteristics of household carbon emissions
compared to calculations directly based on macro data. Furthermore, compared to short-term
changes, this paper focuses on studying the long-term trends from 1995 to 2014, spanning
twenty years. Long-term studies can capture more trends that cannot be discovered in short-
term studies, and long-term trends are also of greater concern to policymakers.

3. Results

3.1. Main Result

According to equation (2), the variation in per household carbon emissions in China from
1995 to 2014 was calculated. In 1995, the per household indirect carbon emissions for urban
households in China were 1.08 tons, increasing to 7.39 tons in 2014, a growth of 6.83 times
compared to the original value. The carbon emissions from Chinese household consumption
have consistently been in a phase of steady increase.

Combining data on the number of urban households in China, this paper estimated the total
indirect carbon emissions from urban households. The calculation results show that in 1995,
China's total indirect carbon emissions from urban households amounted to 10,257.35 million
tons, increasing to 190,966.72 million tons in 2014. Carbon emissions grew by 1,861.76% during
these two decades, with an average annual growth rate of 19.21%.

Figure 1. Average household carbon emissions by income and year. (The top 25% of the total
population represents high-income, while the 25% to 50% range corresponds to middle-high-income
households, and so on)

Analyzing different income households, we categorized the urban population into four
income households based on their annual income and plotted the corresponding per capita
carbon emission coefficients in a line chart, as shown in Figure (1). The carbon emissions for the
highest-income household increased from 2.48 times that of the low-income household in 1995,
1.98 times for the middle-income household, and 1.61 times for the middle-high income
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household. By 2010, these ratios had risen to 4.82 times, 2.99 times, and 2.08 times, respectively.
By 2014, there was a slight reduction, with ratios of 3.4 times for the low-income household, 2.49
times for the middle-income household, and 1.81 times for the middle-high income household.
From 1995 to 2014, the proportion of total emissions in China attributable to high-income
household increased from 39% to 45%, while the carbon emissions share of low-income
household decreased from 16% to 13%. It is evident that there are significant disparities in carbon
emissions among different income household, and this inequality has become more pronounced
over time.

Based on the proportion of different income household in various regions in the sample and
the corresponding per capita indirect carbon emissions, the total proportion of indirect carbon
emissions from household in different income household in each region can be calculated. As
shown in Figure (2), the average household carbon emissions in the southeast coastal region are
consistently higher than those in the northwest inland region, and the East China and South
China regions always have the highest per capita carbon emissions in China. The proportion of
carbon emissions from high-income household is strongly positively correlated with the regional
average carbon emissions. In the two regions with the highest per capita carbon emissions in
China—East China and South China—high-income household carbon emissions account for
over 70%, indicating that high-income household are the main driving force behind carbon
emissions. This is partly because the average carbon emissions of high-income household in the
southeast coastal region are higher than those in the inland region, and another reason is that
high-income individuals are mainly concentrated in the southeast coastal region. An apparent
exception seems to be the North China region, which exhibits high carbon emissions that do not
align with its geographical characteristics. A reasonable explanation is that China's capital,
Beijing, is included in the North China region, and the proportion of high-income household in
Beijing is higher than in other provinces in the North China region.

Figure 2. The distribution of total carbon emissions from households with different incomes in different
regions and the average carbon emissions in different regions. The pie chart represents the total carbon
emissions, and the colors in different regions represent different average carbon emissions (the data in
North China, Central China and Northwest China are lacking in 2012)
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3.2. Decomposition Analysis

To further decompose the impact of various factors on carbon emissions, this paper
investigated the changes in carbon emissions from 1997 to 2012. This period was divided into
three segments: 1997-2002, 2002-2007, and 2007-2012. Structural decomposition analysis and
structural path decomposition were employed to break down the changes in household
indirect carbon emissions during these three periods. The decomposition results were analyzed
at both macro, meso and micro levels.

According to equations (3), the changes in carbon emissions can be decomposed. The
decomposition results are shown in Figure 3. At the macro level, the effects of consumption
scale, population scale, commodity structure, and consumption structure have all contributed
to the increase in carbon emissions from urban residents in China to a certain extent.

Regardless of the time period, the consumption scale effect remains the largest driving
force behind the increase in carbon emissions from urban residents in China. This trend is
continuously expanding: the contribution of the consumption scale effect to urban resident
carbon emissions in China increased from 102.48% in 1997-2002 to 117.69% in 2002-2007 and
further to 128.58% in 2007-2012. The increase in carbon emissions due to the population scale
effect is also significant, rising from 27.29% in 1997-2002 to 53.26% in 2002-2007 and then to
37.91% in 2007-2012. This reflects both a substantial increase in the consumption capacity of
urban residents and a significant increase in their population.

Figure 3. Changes and driving factors of indirect carbon emissions from urban household from 1997 to
2012. The structural decomposition analysis and structural path decomposition were used to analyze
the changes of indirect household carbon emissions in three periods
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The industrial structure effect initially showed a trend of reducing carbon emissions from
urban residents in China, with a reduction contribution of 5.01% in 1997-2002. However, in the
subsequent periods of 2002-2007 and 2007-2012, it exhibited a trend of increasing carbon
emissions. In the 2002-2007 period, it even contributed 42.35% to the net increase in carbon
emissions in China, reflecting the reality of China's overall shift in industrial structure towards
the manufacturing of high-carbon-emission products after 2002.

The carbon emission intensity effect has been the primary driver of carbon reduction in
China, showing a strong trend of reducing carbon emissions from urban residents during all
three periods, with reduction contributions of 27.23%, 114.43%, and 70.49% respectively.
Especially in the 2002-2007 period, the contribution of emission intensity to carbon reduction
almost offset the increase in carbon emissions due to the expansion of consumption scale,
demonstrating the continuous improvement of China's industrial technology and the greener
nature of its technology.

According to formulas (4), the order of urban residents' consumption goods can be
obtained. The calculation results show that the newly added carbon emissions come
predominantly from the first, second, and third-order industrial chains, accounting for 79%,
61%, and 70% respectively. Therefore, it can be considered that the first three orders are the
main components of urban residents' consumption. In our subsequent research, we mainly
analyze the carbon emissions characteristics caused by the first three-order industrial chains.
As the order of the industrial chain increases, the corresponding products result in less carbon
emissions in urban residents' consumption. This indicates that consumer goods for urban
residents are different from the complex products required for industrial manufacturing, and
shorter-order simple products are the main objects of consumption for urban residents.

Based on the frequency of being among the top ten in carbon emissions or reductions in
each period, this paper identifies key industry chains in the first, second, and third-order: these
industry chains play a crucial role in both carbon emissions and reductions. Over three periods,
the key sectors in the first order industry chain are food and tobacco processing manufacturing,
chemical industry, and electricity, heat production, and supply. In the second order industry
chain, the most important one is the chemical industry to chemical industry chain, followed by
the agriculture, forestry, animal husbandry, and fishery to food and tobacco processing
manufacturing chain. The chain from non-metallic mineral products industry to construction
and from petroleum and natural gas extraction to petroleum processing and coking industry is
in the third place. In the third order industry chain, the chemical industry to chemical industry
to chemical industry holds the most crucial position, followed by agriculture, forestry, animal
husbandry, and fishery to agriculture, forestry, animal husbandry, and fishery to food and
tobacco processing manufacturing. Petroleum and natural gas extraction to petroleum and
natural gas extraction to petroleum processing and coking industry ranks third. It can be
observed that the chemical industry and food and tobacco processing manufacturing play
important roles, and some sectors exhibit clear self-circulation phenomena, such as the
chemical industry, agriculture, forestry, animal husbandry, and fishery, and petroleum and
natural gas extraction.
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To gain a deeper understanding of the specific industrial chain's carbon emissions and its
driving factors, this paper conducted structural path decomposition of urban residents' indirect
carbon emissions in three time periods: 1997-2002, 2002-2007, and 2007-2012, based on formula
(5). It identified the thirty key paths contributing to the growth or reduction of carbon emissions
for urban residents in China during these periods.

From an industrial chain perspective, the industry chain with the highest carbon emissions
increase in China from 1997-2002 was the chain from chemical industry to high-income
household, with a net emission of 1,105.93 million tons of carbon dioxide. In 2002-2007, it was
the chain from transportation, warehousing, and postal services to high-income household,
with a net emission of 685.68 million tons of carbon dioxide. In 2007-2012, it was the chain from
petroleum processing and coking to high-income household, with a net emission of 2,489.54
million tons of carbon dioxide. From a carbon reduction perspective, the most significant chain
from 1997-2002 was the chain from chemical industry to textile industry to chemical industry
again to high-income household, with a net reduction of 1.98 million tons of carbon dioxide. In
2002-2007, it was the chain from electricity, heat production, and supply to high-income
household, with a net reduction of 197.06 million tons of carbon dioxide. In 2007-2012, it was
the chain from gas production and supply to high-income household, with a net reduction of
72.83 million tons of carbon dioxide. Urban residents' indirect carbon emissions generally have
short orders.

There are key sectors in the key paths of urban residents' indirect carbon emissions. From
1997-2002, eight paths involved food and tobacco processing, accounting for 9.99% of the total
increase in household indirect carbon emissions. In 2007-2012, six paths involving S6 remained,
accounting for 8.56%, seven paths involving the chemical industry accounted for 9.7%, and
seven paths involving petroleum processing and coking accounted for 9.45%. This reflects
changes in the consumption goods structure of urban residents in China, where the key
components of food and tobacco processing are various processed foods, and the key
components of petroleum processing and coking are expenses related to fuel and
transportation.

The consumption scale effect remains the most important factor contributing to the
increase in carbon emissions, accounting for 73.53%, 72.74%, and 71.31% of the total change in
carbon emissions for the thirty key paths during the periods 1997-2002, 2002-2007, and 2007-
2012 respectively. The commodity structure effect and population scale effect are also
important factors contributing to carbon emission increases. The ratio of the commodity structure
effect to the total change in carbon emissions for the thirty key paths is 9.56%, 6.17%, and 12.21%
for the three time periods, while the population scale effect is 6.93%, 18.79%, and 7.72%.

From 1997-2002, high-income household accounted for 16 out of the thirty key paths,
contributing 54.07% to the total change in carbon emissions and 14.71% to the total increase.
From 2007-2012, high-income household occupied 19 out of the thirty key paths, contributing
65.42% to the total change in carbon emissions and 24.96% to the total increase. The proportion
of carbon emissions attributed to high-income household is not proportional to their
population, and this ratio tends to expand over time.
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The most significant driver of carbon reduction for urban residents in China is the emission
intensity effect, accounting for 62.87%, 98.28%, and 88.08% of the total reduction for the thirty
key paths during the periods 1997-2002, 2002-2007, and 2007-2012 respectively. The reduction
from the commodity structure effect is relatively small, accounting for 29.84% of the total
reduction for the thirty key paths in 1997-2002 and 11.9% in 2007-2012. Food and tobacco
processing, chemical industry, electricity and heat production, and petroleum processing and
coking play important roles in carbon reduction.

High-income household bear a much higher responsibility for carbon emission increases
in China than low-income household. In 2007-2012, the industry chain with the highest
emission increase for high-income household was the chain from petroleum processing and
coking to high-income household, with a net increase of 2,489.54 million tons of carbon dioxide.
The chain with the highest emission increase for low-income household was the chain from
chemical industry to low-income household, with a net increase of 314.76 million tons of carbon
dioxide. The former is 7.9 times the latter. The chain with the most reduction for high-income
household was the chain from gas production and supply to high-income household, with a
net reduction of 72.83 million tons of carbon dioxide. The chain with the most reduction for
low-income household was the chain from coal mining and washing to low-income
household, with a net reduction of 34.74 million tons of carbon dioxide. The former is only
2.09 times the latter.

4. Discussion

The research results of this paper confirm the existence of differences in carbon emissions
among household with different income levels, and these differences have further widened
over time. The majority of urban household carbon emissions are caused by affluent families:
over 69% of urban household carbon emissions come from affluent families. From 1995 to 2014,
the proportion of emissions from high-income families, representing 25% of the total
population, increased from 39% to 45%, while the carbon emissions share of low-income
household, also representing 25% of the total population, decreased from 16% to 13%. The
research results also indicate that these differences are more pronounced in the southeastern
coastal regions of China. These differences are evidently associated with regional disparities,
as carbon emissions in households from the southeast coastal regions are significantly higher
than those in the less developed northwest inland areas, with variations among different
income households being greater in coastal regions than inland areas.

The paper also identifies key drivers influencing carbon emissions and reductions,
confirming that the disparity in carbon emissions is associated with the consumption patterns
of household with different incomes. The increase in consumption scale resulting from rising
household income contributes to a significant surge in urban household carbon emissions,
while the decrease in emission intensity due to technological advancements is the main driver
of carbon emission reduction. Urban household carbon emissions primarily stem from the
consumption of low-tier industrial chain goods, especially those in the first-tier industrial
chain. Through structural path decomposition, based on different orders of the industrial chain,
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the paper identifies key industrial chains that are significant for carbon emissions, some of
which exhibit obvious self-circulation phenomena. Food and tobacco processing industry,
chemical industry, petroleum processing and coking industry, and electricity, heat
production, and supply industry are key sectors for urban household carbon emissions.
High-income families tend to consume goods related to transportation and fuel, which result
in more carbon emissions compared to the goods purchased by low-income families such as
food and textiles. High-income families play important roles in both carbon emissions and
reductions, but the carbon emissions caused by high-income families are much higher than
their reduced carbon emissions.

The research reveals characteristics of carbon emissions in Chinese households, including
regional, income, and commodity distribution features, providing insights for the formulation
of relevant carbon reduction policies in China. The increase in urban consumption scale and
population growth is inevitable in the future. Therefore, in addition to developing green
technologies to reduce carbon emissions, urban household carbon reduction will depend on
changes in industrial structure, income structure, and consumption structure. Government-
specified policies can influence these factors. Firstly, carbon reduction policies in China should
distinguish between the southeast coastal region and the northwest inland region, taking into
account the economic development level differences, especially in carbon reduction policies
designated from the consumption end. Secondly, when formulating consumption-side carbon
reduction policies, the government should be aware of the importance of carbon emission
transmission between different sectors. High carbon emissions in consumer goods are likely
caused by a high carbon-emitting sector in the consumer goods industry chain. Therefore,
carbon reduction policies should focus on these crucial sectors, using key nodes in each
industry chain to promote energy-saving and emission reduction in China's overall industrial
structure. For example, in recent years, petroleum processing and coking industry have become
the main sectors for household carbon emissions. Targeted policies should be developed to
achieve coordinated carbon reduction in various sectors while ensuring stable economic
development. Thirdly, residents' final demand remains the driving force for household carbon
emissions. To control the increase in household carbon emissions and narrow the carbon
emission gap between different income households, the government should formulate
differentiated consumption-side policies based on the consumption patterns of households
with different income levels. Urban household carbon emissions mostly come from high-
income families, and consumption related to transportation has become the largest source of
carbon emissions for high-income families. Advocating for environmentally friendly modes of
transportation is a crucial direction for promoting urban household carbon reduction.
Encouraging non-motorized transportation, public transportation, and shared transportation,
imposing higher taxes on environmentally polluting fuels, and levying higher taxes on cars,
especially luxury cars favored by high-income families, can effectively promote urban
household carbon reduction. Additionally, implementing income redistribution systems from
high-income families to low-income families and advocating for a green lifestyle are also crucial.
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High-income households evidently contribute more to carbon emissions, but it must be
acknowledged that the drivers of socioeconomic development and predominant consumers
are often high-income families. If carbon reduction policies are selectively targeted at high-
income households, it is bound to have an impact on economic development. Striking a balance
between economic development and environmental protection will be a major challenge for
policymakers.
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Abstract: Tourism depends not only on the locational prerequisites of the area, the appeal of
attractions, but also on the interest of visitors/tourists. Although new progressive practices
and approaches are being introduced in tourism, there is always a close link to the tourism
actors/tourists. Any anomaly or abnormality causes fluctuations in visitor arrivals to
attractions, which can have devastating consequences for tourism service providers. The
intention of the following paper is to demonstrate and evaluate the impacts of the global
pandemic SARS COV-2 on the visitation of UNESCO sites in the Czech Republic. Valuable
insights from visitors to UNESCO sites were obtained through an extensive questionnaire
survey (377 respondents) conducted in 2023. The collected data were analysed and the
conclusion discusses possible measures to increase the appeal of UNESCO sites.

Keywords: tourism; UNESCO; heritage; Czechia; survey

JEL Classification: O18; R58; Z32

1. Introduction

The inclusion on the UNESCO World Heritage List is a privilege and a sign of exclusivity
and uniqueness. The number of UNESCO World Heritage Sites varies from country to
country. It requires research to improve the competitiveness of a country's tourist attraction
and to find motivating factors for increasing the flow of visitors to UNESCO sites.
Researchers who analyse the activities of UNESCO sites use a variety of methods and provide
examples of changes in tourism. Such studies are essential to identify the strengths and
weaknesses in the use of monuments, to determine their problem areas for increasing tourist
inflows and to address these problems in a timely manner.

Falk and Hagsten (2024) conducted a study of factors with ambiguous qualities for
UNESCO sites. The identification of favourable and detrimental factors based on the data
from the 2014 UNESCO Report for North America and Europe shows that the greatest degree
of ambiguity is related to tourism, visitors and recreation, interpretation and sightseeing
facilities, and land transport infrastructure, the location of which is controlled. This approach
is useful in determining the degree of perception of various factors that threaten tourism
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development at UNESCO sites but does not take into account the impact of factors caused by
the SARS COV-2 pandemic.

Pérez-Calderón et al. (2024) studied UNESCO geoparks in protected areas in Spain. They
found stronger perceptions of sustainable development in geoparks than in national parks.
This approach indicates a very strict regulation of protected areas, which may be detrimental
to tourism development and the quality of life of the population. However, the study is
limited to the impact of factors on UNESCO natural sites and does not consider the impact
of the SARS COV-2 pandemic on cultural sites.

Medeiros et al. (2024) studied natural UNESCO sites in Portugal according to physical,
aesthetic and psychophysical attributes. This approach is useful for identifying priority
measures and monitoring landscape evolution over time. However, it does not include the
study of cultural sites and the impact of SARS COV-2 on these attractions.

UNESCO natural monuments have also been studied by Spanish scientists Gavilan et al.
(2024), who demonstrated the benefits of digitisation for the development of UNESCO
heritage sites. This approach identified critical factors for the development of UNESCO
natural sites without taking into account the impact of these factors on cultural sites.

The accessibility of UNESCO sites for people with disabilities in Spain was investigated
by Elorduy and Gento (2024). These researchers identified the existing barriers that people
with disabilities encounter when visiting UNESCO sites in Spain. This approach highlights
the impact of public transport accessibility on the number of visitors to UNESCO sites from
different segments of the population, including people with disabilities.

Czech scientists have contributed significantly to the study of tourism development by
investigating the tourism potential of UNESCO sites.

Burda et al. (2023) investigated the convenience of using various modes of transport,
including public transport, to reach tourist attractions in the Czech Republic. The researchers
demonstrated the existing problems in the availability of public transport services caused by
the difficulty of accessing some tourist sites in the Czech Republic, including UNESCO sites,
due to their location in remote areas, among other factors. This method of examining the
relationship between the volume of public transport and the rise in the number of tourists
visiting particular tourist destinations—like Heský Krumlov, Janské Láznù, and Lednice—
does not fully capture the extent of the SARS COV-2 pandemic's effects on all UNESCO sites
in the Czech Republic and might require further research.

Kvítková and Petrļ (2023) investigated UNESCO cultural heritage sites during SARS
COV-2. The researchers identified that the number of visitors to UNESCO sites is influenced
by a variety of factors, including visitor structure (foreign and domestic), location,
accessibility, seasonality, and regional significance. This study makes a contribution by
demonstrating that UNESCO listing was more of a disadvantage in the first year of the
pandemic (2020), which reduced visitor numbers to the sites. UNESCO listing was a
drawback because the decline was more pronounced at UNESCO sites due to their higher
visitor numbers. This method does not account for factors such as transport utilisation or
visitor motivations between their segmentation during the SARS COV-2 period and after.
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Pachrová et al. (2018) investigated differences in tourist demand for UNESCO sites in the
Czech Republic. The study hypothesised that visiting UNESCO sites in the Czech Republic
draws day visitors. This approach is useful for managing tourist sites and developing
individual tourism development strategies, but it highlights a number of issues caused by
day tourists.

As previous research suggests, changes in tourist demand for UNESCO sites are also
affected by factors other than SARS COV-2, such as tourists' preferences and wishes. This is
due, among other things, to the increased use of digital technologies in tourism, which
occurred particularly during the SARS COV-2 and post-COVID periods. Furthermore, the
current study provides a comprehensive picture of tourist demand for UNESCO heritage,
which is relevant to the Czech Republic's regional policy.

According to But et al.'s (2023) research, the most appealing cities for Czech tourists are
smart cities, which are mobile (everything important to tourists will be available on mobile
devices), data-driven (using big data for better management), and friendly and fun (thanks
to advanced navigation, entertainment, and information for tourists). This approach will
generally increase the tourist appeal of UNESCO sites in the Czech Republic, as the
implementation of digital network standards stabilises and secures the tourist infrastructure.
At the same time, the impacts of social, technological, environmental, and management
conditions, as well as the SARS COV-2 pandemic, must be considered.

Further research on visitor numbers to UNESCO sites was carried out in 2023, analysing
admission prices to UNESCO sites and visitor numbers before and after the SARS COV-2
period (Lnùniðka et al., 2023).

The above theoretical and practical research is a prerequisite for determining the impact
of the SARS COV-2 pandemic on individual UNESCO sites in the Czech Republic.

2. Methodology

The authors purposefully focused their research on the effects of the SARS COV-2
pandemic in the Czech Republic on UNESCO sites. These sites suffer the most from visitor
loss as a result of the pandemic's closures or restrictions on operations. Another important
factor limiting tourism is national legislation or regulations (Act No. 185/2020 on certain
measures to mitigate the impact of the SARS CoV-2 epidemic on tourism), which restrict
or even prohibit travel and visits to heritage sites. Sixteen UNESCO sites in the Czech
Republic were selected as model sites for the study. The monuments' locations are shown
on the map in Figure 1. These are the monuments that UNESCO had listed as of March
31, 2023, when the questionnaire survey was launched. In September 2023, at its 45th
extended session in Riyadh, the World Heritage Committee decided to include another
Czech site on the UNESCO World Heritage List: Žatec and the Žatec Hop Landscape
(UNESCO World heritage convention, 2024). However, this monument was not the
subject of the research in 2023.
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Figure 1. UNESCO Czech heritage (own processing based on ARCDATA (2023))

The overall goal of the study is to assess the impact of the SARS COV-2 pandemic on
specific UNESCO sites in the Czech Republic. The evaluation is carried out using both
analytical (data collection and analysis) and synthetic methods (measure proposals and
recommendations). The main objectives are supplemented by specific objectives:

¶ Gathering primary data on the number of visitors to UNESCO sites in the Czech Republic;
¶ A comparison of visitor statistics for 2019 and 2022;
¶ Creating a set/catalogue of measures based on the main areas analysed from the

questionnaire survey results.

This paper does not intend to go into detail regarding all methods, but we can highlight
the most important one, namely the qualitative method of sociological research. The authors
drew on many years of experience and knowledge from previous studies conducted as part
of basic and applied research projects at the UHK (University of Hradec Králové), UK
(Charles University in Prague), and MUNI (Masaryk University in Brno). The entire research
is divided into three years, so the paper only presents the findings from the first stage.

The research was conducted from March until the end of September 2023. The target
group of the research included visitors to the UNESCO Heritage Sites regardless of their place
of residence. The selection of respondents was based on random sampling, taking into
account the size of the baseline sample, i.e. all visitors to UNESCO sites in 2021 during the
tourist season (almost 3 million visitors). The respondents had the opportunity to fill in the
questionnaire in physical form at the ticket offices and information centres of the selected
UNESCO sites, electronically in the Survio app directly from the link or using a QR code.
Information about the survey was published monthly in the newsletter of the Czech
UNESCO Heritage portal. The questionnaires were physically available at the ticket offices
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of individual sites, tourist information centres and other places where entrance fees were paid
(e.g. Villa Tugendhat in Brno, Cathedral of the Assumption of the Virgin Mary in Sedlec).

After the questionnaire collection had been completed, the evaluation phase began. All 16
monuments participated in the survey, but in different ways. For example, the historical center
of Prague or the state castle Valtice were not represented due to the refusal of the information
centre staff and the castle administration. Overall, 377 completed questionnaires were received
(218 physically and 159 electronically), which is a relatively small number compared to the total
number of visitors. After conducting an initial assessment, sixteen questionnaires were
discarded due to their incorrect and incomplete completion, and lack of direct focus on
UNESCO sites in the Czech Republic. Frequently, incorrect names of sites appeared (e.g.
Karlštejn Castle, Hluboká nad Vltavou Castle or the Krkonoše). These destinations are not part
of UNESCO cities. After the initial selection, the sample comprised of 218 questionnaires that
were physically submitted and 143 ones that were electronically submitted, resulting in a total
of 361 respondents (Table 1). In terms of gender, 56% of the sample was female, 43.9% male
and 0.1% non-gender respondents. Unfortunately, some places were not enough to fill out any
questionnaires. The questionnaire data were processed in digital form and analysed using the
statistical program IBM SPSS Statistics ver. 29. In addition to descriptive statistics, the analysis
of variance (ANOVA) method was used to identify differences in the perception of positive
and negative impacts between different groups and correlation analysis was used to identify
significant factors influencing the perceptions and attitudes of residents. The statistical error
for the sample size (n = 361) is +/- 5%.

Table 1. Number of respondents by survey

UNESCO monument City/town Region
Nr. of Respondents
Physical On-line

Villa Tugendhat Brno South Moravia 15 1
Historical Town Centre Heský Krumlov South Bohemia 5 31
Historic Village Holašovice South Bohemia - -
The Ancient and Primeval Beech Forests of the
Carpathians and Other Regions of Europe

- Liberec - 1

The landscape for Breeding and Training of
Ceremonial Carriage Horses

Kladruby nad
Labem

Pardubice 5 1

Gardens and Castle KromùĪíž Zlín 15 7

Erzgebirge/KrušnohoĪí Mining Region -
Karlovy Vary,
Ústí nad Labem

38 6

Historical Town Centre with the Church of St
Barbara and the Cathedral of Our Lady at Sedlec

Kutná Hora Central Bohemia 1 19

Great Spa Towns of Europe (in Czechia: Karlovy
Vary, Mariánské Láznù and Františkovy Láznù)

- Karlovy Vary 84 2

Cultural Landscape Lednice, Valtice South Moravia 2 21
Castle Litomyšl Pardubice 11 8
Holy Trinity Column Olomouc Olomouc 6 5
City Centre + Prļhonice Park Praha Praha - 5
Historical Town Centre Telð Vysoðina 29 17
Jewish Quarter and St Procopius’ Basilica TĪebíð Vysoðina 3 11
Pilgrimage Church of St John of Nepomuk at
Zelená Hora

Žóár nad
Sázavou

Vysoðina 4 8

Total 218 143
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Parallel to the questionnaire survey, a survey of the number of visitors to UNESCO sites
was carried out. Using statistical data and subsequent telephone follow-up, a database of
visitor numbers to the sites in 2019 and 2021 was compiled. Additionally, data were collected
on admission prices to the sites in 2019 and 2022.

3. Results

This chapter presents selected outcomes of the questionnaire survey. The questionnaire
included seventeen questions and three additional geodemographic questions. It was
deliberately distributed only in the Czech language, and the question regarding the
respondents' geographic origin confirmed their Czech origin, among other things. Most
respondents arrived at the UNESCO sites from the Czech Republic, specifically from
Bohemia (33.6%) and from Moravia (30.4%) There were only 8.8% of foreign respondents,
most of them from Slovakia. Although the questionnaire was in Czech, six other foreign
respondents were able to complete it. However, these may be foreign visitors who have

Figure 2. The social motives for visiting UNESCO sites
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Czech roots, but who have been living outside the Czech Republic for a long time. Other
group of respondents (8.4%) came from the vicinity or from the same region where the
UNESCO site is located.

3.1. Social Motives for Visiting a UNESCO Site

The social motives for visiting UNESCO sites are shown in Figure 2 above.
In the first section of the questionnaire, the research wanted to determine the main

purpose of the visit to the UNESCO site, the form of the visit, and the mode of transport used
by the visitors. These were questions with a choice of just one of the options offered. From
the results obtained, it is not surprising that the main purpose of visiting a UNESCO site is
interest in history, architecture, and UNESCO sites (stated by 52% of respondents) Most
sites have a historical context, and the purpose of protection lies in their historical and
architectural value. Another purpose mentioned is the pursuit of recreation, sport, culture
(21.1%), and interest in natural attractions (10.8 %). These responses were particularly
evident among respondents who had visited a site that featured a significant landscape
component, specifically the Lednice-Valtice Area, the Erzgebirge, and the Jizera Mountains.
To a lesser extent, responses such as visiting relatives or friends (4.4%) and other unspecified
purposes (8.2%) were also identified.

The second part focused on the form of the visit. This question was purposefully asked
to find out whether visitors travel individually or in a group. The highest representation was
found in the categories of travelling with family (44.4%) and individual or with a partner
(36.3%). These were mostly visits to historic monuments, historical centres, and spa towns.
The third most representative answer was travelling with friends (11.1%) This category was
more represented in the case of natural monuments, such as the Lednice–Valtice Area and
the Erzgebirge. A mere 2% of the respondents reported an organized visit by a travel agent
or agency.

An interesting question was directed to the mode of transport to the site. The
respondents had a choice of nine options, from car to walking (see Figure 3). 44.7% of the
respondents opted for the car as their mode of transport. Therefore, it is an individual mode
of transport that is associated with convenient transportation to the monument. The
typological distribution indicates that more visitors travel by car to historic and architectural
monuments. They assume that there is a good parking option with accompanying facilities,
such as guarded parking. The second preferred transport option was personal transport by
caravan, with 26.3%. However, in response to question no. 9 (Describe three things you
would do to improve (change, renovate, make more attractive) the UNESCO site and its
administrative area), respondents were dissatisfied, even outright critical of the parking
facilities. Among respondents, the most used modes of transport were the train (9.4%), bus
(6.4%) and collective tour coach (3.5%). According to the survey, 6.4% of respondents
accessed the monument on foot.
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Figure 3. Mode of transport to the monument/site

The final question in this section was related to finding out about the awareness of the
UNESCO site, i.e. from which sources visitors learned about the site. The results indicated
that electronic media (web, Facebook, Instagram, etc.) dominated the list – 30.1%. Since
access to these types of media is now commonplace, the results were not surprising. Another
source of information (20.5%) was the personal knowledge of friends and acquaintances.
Print media, particularly leaflets, brochures, and other similar materials, also play a
significant role. 12% of respondents reported receiving information from printed
promotional materials, while another 7.9% of respondents obtained information from
professional literature or belles-lettres. Other sources of information include information
boards and orientation systems, most often found in towns or on important roads of class I
and II. This option, which is available from information boards located in nearby towns and
roadsides, was mentioned by 3.8% of respondents.

Figure 4. The impact of economic motives on visitor numbers to UNESCO sites
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3.2. Economic Motives for Visiting UNESCO Sites

The impact of economic motives on visitor numbers to UNESCO sites is shown in Figure 4.
Figure 4 shows that for many visitors the economic aspect, namely financial (ability to

pay), can also be a reason to visit a tourist attraction. The interruption of the tourist season
and the closure of monuments in 2020 due to the declaration of a state of emergency in the
Czech Republic (Resolution No. 69/2020 Coll.) and the adoption of legislative measures (e.g.
Act No. 247/2020 Coll, Act No. 247/2020 Coll. or Act No. 185/2020 Coll). on certain measures
to mitigate the impact of the SARS CoV-2 coronavirus epidemic on the tourism industry) has
resulted in a significant loss of revenue for owners and operators of tourist attractions. It is
therefore not surprising that admission prices have increased since operations resumed in
2021, which may be a reason for some visitors not to visit. Another factor affecting admission
prices is the rising rate of inflation (the average annual inflation rate in 2023 was 10.7%, Czech
Statistical Office, 2024).

For the reasons mentioned above, the questionnaire included questions about visitors'
financial considerations. The opening question of this section was directed at the amount per
person that visitors spend when visiting a tourist attraction (see Figure 5). In order
disproportionate amounts, categories for economically weaker visitors up to CZK 250 and
economically stronger customers above CZK 750 have been purposefully created. Most
respondents stated that their financial limits were CZK 250 per person (24.9%) and CZK 500
per person (37.4%). Most of the time, these are families with children, and any expense for
more than one person is financially burdensome. Visitors who do not have other family
members or are travelling with only a partner are willing to pay admission fees above
CZK 750 per person (17.7%).

Figure 5. Financial budget for one person visiting a UNESCO site
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In order to differentiate the amount of the admission prices also according to the personal
preferences of the visitors, we asked them about the maximum amount they are willing to
pay for the admission to an attraction. We differentiated price levels by category into adult,
discounted admission (student, senior and disabled) and family admission. In the category
of single adult admission, there was a high variance of values (ranging from CZK 2 to CZK
1,200). The low value of CZK 2 cannot be considered entirely plausible. Most respondents
reported a financial limit of CZK 250 (15.5%), followed by CZK 200 (14.6%) and CZK 300
(13.2%). The values of CZK 150 (9.4%), CZK 500 (9.1%) and CZK 100 (7.9%) were also
recorded frequently. Logically, the discounted admission was recorded at a lower value than
the full adult admission. Even 1.8% of respondents opted for zero value, i.e. free entry. The
highest values recorded were CZK 500 (1.2%) and CZK 400 (0.9%). The most frequent values
in the set were recorded for discounted admission of CZK 100 (21.1%) and CZK 150 (14.9%).
The last category observed was family admission (2 adults + 2 children). Logically, higher
amounts can be expected here, therefore the values obtained also range from CZK 0 to 2,500.
However, in contrast to the highest amount received (CZK 2,500 CZK – 1 respondent), 3
respondents reported a zero value. In terms of frequency of value, the most frequently
mentioned price level was CZK 500 (14.9%), followed by CZK 400 (9.9%) and CZK 1,000
(8.5%). Rounded amounts (CZK 200, CZK 300, CZK 600, or CZK 800) were mentioned more
often. As many as 7.0% of respondents mentioned a total of CZK 2,000.

4. Discussion

The results presented in the paper showed that, despite certain constraints, visitors are
willing to travel and visit tourist attractions. Most of the respondents visit UNESCO sites
because they like history, architecture, and monuments. They travel alone or with their
partner or family. A common mode of transport to a monument is their own car or caravan,
but public transport (bus, train) is no exception. Public transport is used more often to get to
the site, especially in historical towns. The more remote location of the site gives more reason
to use a private means of transportation (car, bicycle). If visitors travel by caravan, they often
have very limited parking options, especially in the historic town centres (Heský Krumlov
and Kutná Hora). The solution is to build Park & Ride, i.e. car parks in suburbs, and add
infrastructure (toilets, dirty water sinks, drinking water sources, and electricity supply to the
caravan). Such car parks can now be found, for example, in in Telð or TĪebíð. A more detailed
assessment of the services provided will be the subject of further research in this area.

The average admission fee to a UNESCO site, which is deemed acceptable by visitors, is
CZK 325 (for adults), while in the event of discounted admission, it is CZK 144. Some
monuments also offer a family admission category, with the average price being CZK 590.
The researchers included an open-ended question at the end of the questionnaire: What three
other sites in the Czech Republic do you think deserve to be added to the UNESCO list, and why?
Respondents could answer anything because the question was open-ended. However, as it
turned out, most respondents struggled with this question. They were unable to name a
specific site that deserved UNESCO protection (45.6% did not respond). At the same time,
16.1% of respondents had no idea or chose the option I don't know. Some responses were
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extremely broad (cities, all monuments, more natural historical sites, abandoned settlements,
a collection of Baroque fountains, etc.).

The respondents proposed as new UNESCO sites not only cultural monuments (e.g.
castles and chateaux like Karlštejn Castle, Bouzov Castle, Pernštejn Castle, Hluboká nad
Vltavou Castle, Konopištù Castle, Nové Hrady Castle near Litomyšl) or natural monuments
(e.g. Moravian Karst, Adršpašsko-Teplické Rocks, Jeseníky Protected Landscape Area, SOS
Reserve, or KĪivoklátsko Region), but also some technical monuments (e.g. the Industrial
Complexes at Ostrava - Lower Vítkovice Area, Dlouhé stránù Power Plant, Hradec Králové
Football Stadium, Velké Losiny Paper Mill, Terezín and Josefov Forts, JindĪichļv Hradec
Local Railways - narrow gauge railway, Pilsen Brewery or Bechynù Railway Bridge). The
most frequently mentioned historical towns were Hradec Králové (7 times), Cheb (7 times),
Tábor (4 times), Slavonice (3 times), Liberec (3 times) or Štramberk (3 times).

The results of the questionnaire survey indicated some gaps that the authors of the
research will have to deal with in the future. This is primarily a one-sided focus on the Czech
visitor. The questionnaire was distributed only in the Czech language, making it difficult to
understand for many foreign visitors. In the next tourist season, the solution is to make the
questionnaire available in English. This measure would also guarantee the feedback of
foreign tourists, who constitute more than 70% of all visitors to Heský Krumlov and Prague.
Another limitation is the owners' and operators' unwillingness to tolerate the questionnaires'
placement on their sites, as well as the respondents' willingness to complete the
questionnaire, both of which are beyond the researchers' control. We can only offer to
distribute the questionnaires through all possible information channels, but completion
depends on the willingness of individual respondents. We also encountered a barrier when
the site operators claimed that the physical collection box was an eyesore and unsuitable for
the interior of a historic site.

5. Conclusions

The questionnaire survey served as the initial stage of a comprehensive research project
that will continue throughout the subsequent years. The intention is to create a
comprehensive view of the UNESCO sites in the Czech Republic from the visitor's
perspective. The outcomes obtained will undergo a thorough examination, and the authors
will employ statistical techniques to identify variables and their interdependencies.
A comprehensive research report will be prepared and provided to the operators of the sites
and the representatives of the voluntary association UNESCO Czech Heritage. In order to
effectively plan activities during the following tourist seasons, it is necessary to respond more
effectively to emergency situations. Such situations, such as the SARS COV-2 pandemic, can
have devastating consequences for owners and operators of UNESCO sites in the Czech
Republic. As elsewhere in the world, many Czech UNESCO sites depend on foreign visitors
(e.g. Prague, Heský Krumlov). Owners and operators should therefore be prepared for such
situations and have a contingency plan in place. The authors aim to propose feasible
measures and recommendations in the form of a handbook titled "Crisis Preparedness of
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UNESCO Sites", aimed at site operators and their accompanying services, destination
management, and the decision-making realm.
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Abstract: In recent years, there has been a lot of talk about the introduction of new
technologies into the production process due to Industry 4.0 initiative, and in agriculture,
Agriculture 4.0. Based on the analysis of data from Eurostat, it appears that the importance
of the agricultural sector in the Czech economy has been decreasing since the 1990s, its
performance and productivity are not adequate compared to other sectors. However,
according to the available data, the agricultural sector can be characterized as an area of the
economy in which the Agriculture 4.0 initiative has been manifested itself in recent years,
especially in terms of evaluating the year-on-year growth of the relevant components of fixed
assets. Even if the manifestations of this initiative are not reflected in the overall state of the
sector assessed through labor productivity or the hours worked per person, the dynamics of
the use of new technologies has been more pronounced in agriculture in recent years than in
the rest of the Czech economy. It can therefore be concluded that the Agriculture 4.0 initiative
in the Czech Republic has its impacts with positive prospects for the future.

Keywords: Industry 4.0; Agriculture 4.0; macroeconomic analysis; labor productivity; total
assets analysis

JEL Classification: Q16; E24; O13

1. Introduction

Human activity is constantly accompanied by the effort to achieve better results. At the
same time, we seem to be naturally wired to want more, to satisfy our needs to a greater
extent, and our needs are inherently unlimited. Since we have only limited resources
available to satisfy our needs, both in terms of obtaining them from the position of consumers,
and in terms of their production from the position of producers, we are forced to manage the
production process. It can be manifested in many ways, one of which is deciding what kind
of consumption we choose to consume, as consumers, or what goods we choose to produce,
as producers. Either way, it's essentially a question of resource efficiency and a question of
productivity. These motives force us, as human beings in the role of consumers and
producers, to think economically about the connections between our consumption and
production. Thus, we are trying to increase the efficiency and productivity of our efforts to
obtain more resources to meet our needs.

When such considerations lead to innovations in the production process, which can
subsequently be identified as a turning point, then we can talk about revolutionary changes.
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If such changes concern the industrial way of production, then we can label them as industrial
revolutions, and if they concern significant changes in the approach to production in
agriculture, then as agricultural revolutions. In history, humanity has already gone through
several such changes, which have had an impact on the way we approach production and
consumption itself.

The first such radical change in the way of industrial production, today referred to as
Industry 1.0, was the introduction of the steam engine and its use in production. After the
expansion of this approach to industrial production, there was a radical change in labor
productivity, which led to an increase in the volume of production. Of course, such a change
required sufficient capital investment made by producers, and at the initial moment led to the
replacement of human labor by mechanization. However, its positive effects subsequently
enabled an increase in production and consumption, and leaded to increase in employment.

The second identified turning point was the introduction of scientific management and
the industrial method of production. It stimulated the emergence of mass production, factory
lines and further increased labor productivity and the efficiency of the production process.
Together with this approach, the approach of unification and standardization was introduced
into production. This change was labeled as Industry 2.0.

The use of other innovations in the production process is associated with the third wave
of industrial revolutions, which is characterized using electricity, computer technology and
automatization of the production process. We call it Industry 3.0 (Gashenko et al., 2020;
Lazanyi & Lambovska, 2020).

What those industrial revolutions have in common is that they have been retrospectively
identified as turning points in the production process, with long-term effects on society and
production process. The following waves of industrial revolutions are connected by the fact
that they are already consciously induced by man, with the aim of intensifying and deepening
radical changes in the production process, leading to an increase in productivity and
production efficiency. The impact is then supposed to be in an increase in the quantity of goods
produced and a reduction in the price of the given production, making the given production
more affordable for consumption and at the same time more competitive on the market.

In this sense, we are talking about the Industry 4.0 initiative, which is based on a cyber-
physical combination of production means, the use of advanced communication
technologies, the Internet, augmented and virtual reality, artificial intelligence, remote
control and interconnection of information systems, and other modern technologies.
However, the significant emphasis on the technological side, which is contained in the
Industry 4.0 initiative, can be perceived as a significant threat to the human position as part
of the production process. This is also the biggest criticism of the Industry 4.0 initiative,
namely that man as an employee will become unnecessary and will be replaced by machines
in the production process. Even if these concerns turn out to be odd, the reactions have
manifested themselves in the form of the Industry 5.0 initiative, which emphasizes the
position and cooperation of humans in the future organization of production processes (Beke
et al., 2020; Brahma et al., 2021; Flores et al., 2019; Grenðíková et al., 2021).
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In the field of agricultural production, of course, the mentioned tendencies are also
manifested, especially if we look at agricultural production as a part of industrial production.
However, here we can also trace specific moments beyond the above-described influences
aimed at increasing the productivity and efficiency of agricultural production. Among these
influences we could include the discovery of new crops that is associated with the discovery of
the world, approaches to increase yields from cultivated agricultural land, such as two-field
and three-field systems, or the use of fertilizers and pesticides in agricultural production.

Currently, agricultural production is similar to the Industry 4.0 initiative, which is
referred to as Agriculture 4.0. This initiative is associated with intensive use of new
technologies in agricultural production. Even in the Czech Republic we can encounter the
use of livestock sensors, automatic milking technology, automatic feeding technology,
automatic faces handling systems, air conditioning units for pig and poultry farming,
autonomous tractors and harvesting equipment, use of drones and satellite data, or soil
sensors and capacitive sensors and many other new technologies use in agriculture
production process (Marinið, 2023).

The previous analyses (Marinið & Pecina, 2021; Marinið, 2022) indicated that in the Czech
Republic Industry 4.0 is rather a gradual process of evolutionary change of the production
process than a radical change in the approach to industrial production. Thus, that the
Industry 4.0 is rather evolutionary change than rapid revolution in production process. It is
based on analysis of chosen economic indicators of the whole Czech economy. Of course,
even in the Czech economy there are innovative producers who use available new
technologies, however, their share in the total number of economic entities will obviously not
be significant, since the impact of the introduction of the Industry 4.0 initiative is not reflected
in significant changes in the overall data. On the other hand, if we wanted to identify a sector
in which more significant changes may occur as a result of the implementation of the Industry
4.0 initiative, it would be the agricultural sector (Marinið, 2022).

In the context of the expected impacts of the Industry 4.0 initiative, there should be a
sharp increase in labor productivity, measured as a share of output per employee, in
companies that will use new technologies, as these producers will use non-negligible
technological equipment that will contribute to increasing the volume of production, while
reducing number of employees, or at least while maintaining their level. At the same time,
this should be reflected in the volume of growth of fixed assets, and thus also in the increase
in cost of fixed capital.

The goal of the paper is to analyze selected macroeconomic data that could be an
indicator of the impact of the Industry 4.0 initiative in the Czech economy. Since the
contribution is focused on the agricultural sector, attention is paid to comparing this sector
with industry and the service sector, as well as with the data for the entire Czech economy.

2. Methodology

The aim of the contribution is to identify the impacts of the Industry 4.0 initiative with a
focus on the agricultural sector, i.e. to identify the impacts of the Agriculture 4.0 initiative,
because previous analysis (Marinið, 2022) indicated a potential impact in this sector.
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The analysis is based on publicly available data through the Eurostat database,
specifically using data sets under the code designation:

¶ nama_10_nfa_st (gross fixed capital formation);
¶ nama_10_a64 (the amount of production and selected economic indicators);
¶ nama_10_a64_e (the number of employed persons and hours worked).

The individual indicators were based on values using the national currency, i.e. the
Czech crown, so that it was not necessary to consider the effect of changes in the exchange
rate between the Czech crown and the euro. For the calculations of each year ratios, data in
current prices were used, however, in the case of evaluating year-on-year changes, available
valuation data in the prices of the previous year were used. This eliminates the effect of price
changes, i.e. the effect of inflation for individual sectors. For the analysis, the longest available
period was used, i.e. data from 1995 to 2022 were used. Due to the length of the assessed
period, the potential impacts of the Industry 4.0 initiative, or Agriculture 4.0, should manifest
itself in the data of recent years rather than within the entire period under review.

3. Results

Due to the length of the period under review, the data from Eurostat, assessing the
overall development of the economy of the Czech Republic, can identify the expected
development corresponding to changes in the structure of the Czech economy. Development
of the selected indicators (Output, Gross Value-Added, Persons, Hours Worked for the whole
Czech economy) are in the Figure 1. There are also presented shares of sectors of economy on
the total value of the selected indicator for the whole Czech economy in per cent. The changes
in structure of the Czech economy relate to the gradual reduction of the share of agriculture
at the Output, similarly to the decrease in the share of industry and, conversely, the increasing
share of services. It corresponds to the ongoing trends in changes in the economy, which is
moving towards a significant strengthening of services in consumption. However, due to the
historically traditional significant representation of industrial production in the Czech
Republic, the representation of industry and services fluctuates around the value of 50% in
relation to the Output in all NACE activities. The share of agriculture decreases from the
original 4.2% to 2.4%.

However, a better understanding of the connection of individual sectors to the overall
performance of the economy offers a view of the Gross Value-Added indicator, which better
reflects the overall GDP of a given economy. Here we can already see the dominant position
of the service sector with a growing share (from 56.6% to 65.3%) and corresponding decreases
in the shares of industry (from 39.0% to 32.7%) and agriculture (4.4% to 2.1%). A similar
change in the structure of the Czech economy is also reflected in the indicators of the number
of employed persons and hours worked.

The information not presented in figures but worth mentioning is that the number of
hours worked per employee for agriculture is the highest for all time. The indicator, assessed
as a ratio of the number of hours worked per employee in relation to the total number of
hours worked per employee in the entire Czech economy, is also growing during the analyzed
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Figure 1. Development of selected indicators (column: absolute values at right axis in millions CZK for
output & gross value-added and for persons & hours worked in thousands of units; curves: per cent
share of sectors on All NACE activities values at left axis)

period. Therefore, if we were to assume that the implementation of the Agriculture 4.0
initiative will lead to a reduction in the work performance of employees in the given sector,
the data does not confirm this assumption. This assumption is fulfilled predominantly in the
industry sector, where the number of hours worked per employee is decreasing.

Also interesting, although not presented in figures, is the volume of employed persons,
given the recalculated number of employees, which indicates that in the Czech economy, in
all sectors, since 2005, there has been a tendency towards short-time employment. The
available data regarding the division into persons employed and self-employed persons
show that the share of sole-entrepreneurs in the Czech Republic is around 15% in the long
term, however, in the agricultural sector this share is constantly increasing from 18.64% in
1995 and will reach 35.48% in 2022.
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The labor productivity is another area that should be affected by Industry 4.0, i.e.
Agriculture 4.0, initiative. It should increase with the introduction of new technologies to the
production process. Labor productivity for individual sectors and for the entire Czech
economy can be assessed from through Output per Person ratios, or through contributions
to the creation of GPD, i.e. through the Gross Value-Added per Person ratio, both in current
prices. In addition to the labor productivity per employee, it is also possible to assess labor
productivity per hour worked, which may vary due to the different number of hours worked
by employee in individual sectors. Figure 2 provide an analysis of these data.

Figure 2. Development of selected indicators (column: absolute values at right axis in units of CZK for
output & gross value-added per person and per hour worked; curves: per cent share of sectors on All
NACE activities values at left axis)

Labor productivity calculated from Output and Gross Value-Added (Figure 2) in current
prices is expected to increase throughout the monitored period, both per person and per hour,
due to inflation and implementation of new technologies. It can also be seen that the industry

310



sector achieves higher values calculated from the Output, while the service sector achieves
higher values when calculated from the Gross Value-Added. In both cases, the agricultural
sector achieves below-average values compared to the entire Czech economy. According to
the Figure 2, it can be seen, that in agriculture there is decreasing trend in productivity till
2010 with the significant increase in productivity in the years after 2010.

However, this analysis is distorted by the effect of year-on-year price changes, and
therefore it is more appropriate to look at the year-on-year increase in productivity using
values of chosen indicators in previous year prices, which takes price changes into account
and reflects values of the real increase in the Output and Gross Value-Added. Such year-to-
year changes of productivity according to selected indicators is presented in Figure 3.

Figure 3. Development of year-to-year productivity per cent change based on previous year prices

As can be seen in Figure 3, changes in the real values of labor productivity fluctuate
significantly from year to year. These oscillations are particularly pronounced for the
agricultural sector and, moreover, for the Gross Value-Added. The growth of productivity
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can be seen in current prices (Figure 2) and previous year prices (Figure 3) in all sectors, with
the specifics in agriculture, where there was lag in the labor productivity progress till 2010
with a subsequent revival of labor productivity growth after 2010.

Another area in which the effects of the implementation of the Industry 4.0 initiative, i.e.
Agriculture 4.0, should be manifested is the area of costs. Figure 4 provides an analysis of the
development of Compensation on Employees and Consumption of Fixed Capital.

Figure 4. Development of ratios of compensation on employees and consumption of fixed capital to
output and their mutual ratio.

Compensation on Employees should increase in total value because of increasing wages
of employees, which may increase due to higher labor productivity. Consumption of Fixed
Capital should also grow, as there should be a renewal of investments and especially
investments in new technologies. Even though both indicators should increase in absolute
terms, the effect on the change in their share in the volume of total production may not be so
clear-cut, precisely because of the effect of the change in labor productivity and the efficiency
of the use of technology in the production process. However, if there were to be replacement
of human labor with technological equipment, it should be reflected in the mutual ratio of
both indicators.

As can be seen in Figure 4, the mentioned trend of the increase in the costs indicators are
manifested in absolute values for the entire analyzed period in all sectors. In the industry and
services, this increase in absolute values is also continuous even when looking at year-on-
year changes. In the case of industry, it reaches values of 3.84 in the case of Compensation on
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Employees and 4.11 in the case of Consumption of Fixed Capital, which indicates a slight
increase in the investment intensity of industry. In the case of services, the increase in the
value of Compensation on Employees reaches 5.73 and in the case of Consumption of Fixed
Capital 4.54, which in turn indicates an increase in the intensity of workforce. In the case of
the agricultural sector, there is also an increase over the entire monitored period, namely in
the case of Compensation on Employees in the range of 2.06 and Consumption of Fixed
Capital in the range of 2.86, which indicates a growth in investment intensity, but the year-
on-year development of the absolute value of the indicators is uneven. A more significant
increase in values can be identified from 2013, in the case of Compensation on Employees
from 2016 respectively.

Compensation on Employees is higher than Consumption of Fixed Capital in all sectors,
which is also reflected in the higher ratio of this indicator to Output in Figure 4. In the
industry, the development of both ratio indicators can be assessed as balanced. In the case of
the services, there is the increasing share of Compensation on Employees on Output
compared to the slightly decreasing share of Consumption of Fixed Capital on Output.

The development in the case of the agricultural sector is rather specific, with
oscillations until 2011 in both indicators, but in the following period there is an increase in
the share of Consumption of Fixed Capital on Output, while at the same time the value of
the share of Compensation on Employees on Output is lower. This is also reflected in the
sharp increase in the mutual ratio of these two indicators, which indicates the increasing
importance of fixed capital costs compared to personnel costs. It can therefore be assumed
that in the agricultural sector there are investments in Fixed Assets, among which there are
also investments in new technologies.

It is clear from the data in Figure 5, there is an increase in the Total Fixed Assets over the
entire monitored period, both in its net concept and in its gross concept. Also identifiable is
the period of the 1990s, when investment activity is higher, followed by a period of lower
growth, which has increased again in recent years. Increases in ICT Equipment and
Intellectual Property items for the entire Czech economy and at the same time for the industry
and service are around 10%. Overall, a slight increase in the share of these components in the
total value of Total Fixed Assets can also be seen in the entire Czech economy and at the same
time in the industry and services. These data would therefore indicate that in the Czech
economy there are investments in new technologies that can be connected with the Industry
4.0 initiative, especially with regard to the growth of the share of these components in the
industry since 2011. On the other hand, there is no identifiable sharp year-on-year increase
in those indicators during analyzed period that would indicate that this is a significant
change in production processes neither in the industry nor in the service.

The agricultural sector appears to be specific again, while investments in ICT Equipment
and Intellectual Property in agriculture decreased by 2010, which also resulted in a decrease
in the share of these components in Total Fixed Assets. Since 2010, a significant growth of
investments in this area can be seen. Although the share of ICT Equipment and Intellectual
Property on Total Fixed Assets in Agriculture is still the lowest among all sectors, the
dynamics of change have been more pronounced in recent years.
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Figure 5. Development of year-to-year change of total fixed assets and selected component of fixed
assets; development of ratio of selected components of fixed assets on total fixed assets
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4. Discussion

The results of the analysis correspond with other studies that identified the impact of
Industry 4.0 on the economy, especially in labor productivity (Kurt, 2019; Trenovski et al.,
2020; Grenðíková et al., 2020). These analyses indicate that as a result of the implementation
of the Industry 4.0 initiative, there is an increase in labor productivity and an increase in the
production capacity of the economy, reflected in GDP growth. The results also correspond to
previous analyses, which indicated that the more significant impacts of the Industry 4.0
Initiative should be manifested in the agriculture (Marinið, 2022).

5. Conclusions

The results of the analysis of selected economic indicators available from the Eurostat
database indicate that in the conditions of the Czech economy in connection with the Industry
4.0 initiative, i.e. Agriculture 4.0, there are no radical changes in the production process. These
findings therefore correspond with the previous analyses (Marinið & Pecina, 2021; Marinið,
2022) carried out. Even the current analysis indicates that the Czech economy is rather an
evolutionary development, which is manifested in the increase of the production possibilities
of the Czech economy, both from the point of view of the Output and from the point of view
of the Gross Value-Added, through the evaluation of the given indicators in current prices even
when valuing production at previous year prices. At the same time, there is a slight reduction
in the number of hours worked per person. There are also investments in Total Fixed Assets
with an increasing share of ICT equipment and Intellectual Property on Total Fixed Assets.

Considering that the previous analysis (Marinið, 2022) indicated the possibility of
identifying the impacts of the implementation of the mentioned initiatives in the agriculture,
the current analysis focused on that sector. The analysis shows that the agriculture in the
Czech economy shows specifics in relation to the industry and services. It can be assumed
that these specifics relate mainly to the transformation of the economy in the 1990s and the
gradual decline in the importance of the agriculture from the point of view of the overall
economy. On the other hand, the analysis suggests that the implementation of the impacts of
the Industry 4.0 initiative, or Agriculture 4.0, really manifests itself in agriculture rather than
in the industry or services.

Even though the agriculture lags the industry and services in many respects, from the
point of view of the implementation of Industry 4.0, or Agriculture 4.0, it seems to be more
successful than the other two sectors, especially according to the dynamics of increase of
analyzed components of Fixed Assets since 2011, that can be assigned with the Agriculture
4.0, which create optimistic expectations for the future of agriculture in Czech Republic.

Conflict of interest: none.
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Abstract: This study investigates the differences between what is taught at business
universities and what is used in practice by SME managers and owners. The research
involved 11 semi-structured interviews with teachers of general management courses,
specialist management courses, SME managers and SME owners in the Czech Republic.
Based on their responses, a difference diagram was developed. The diagram derived from
the study's findings visually represents the gap between academic teachings and practical
applications, particularly emphasizing areas such as cost-cutting strategies and ethical
management, where significant divergences occur. This visual representation not only
clarifies the extent of these differences but also underscores the importance of bridging the
gap through a more practice-oriented curriculum in business education. The answers show
that there are big differences between the curriculum of general courses and management
practice, but if we look at other specialized subjects like Operations Management or Project
Management, the differences become significantly smaller. Thus, if a student takes a
comprehensive management education, and not just the basic general courses, the student
should have a sufficient knowledge base to function successfully in practice.

Keywords: business schools; management practice; differences between teaching and
practice; relevance of teaching

JEL Classification: A2; I2

1. Introduction

Business schools are institutions that aim to provide education to students seeking to enter
the business world. The content of business school curriculums is designed to equip students
with theoretical knowledge and practical skills that can be applied in real-life business settings.
However, several scholars have raised concerns about the effectiveness of business school
education in preparing students for the challenges of the business world.

Many books have been written about the poor teaching of management in schools, such as
"Shut Down the Business School: What's Wrong with Management Education" by Parker
(2018), "Nothing Succeeds Like Failure: the Sad History of American Business Schools" by Conn
(2019), and "The Golden Passport Harvard Business School, the Limits of Capitalism, and the
Moral Failure of the MBA Elite" by McDonald (2018). It could be perceived that education (not
just management education) is in bad shape from the reactions to articles in the mainstream
media, where comments like "What good is this school going to do them?", "Another graduate
to work in a Maccas." arise (Šára, 2023; HTK, 2023).
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This study has focused on finding the key differences between what is taught in
management classes and how managers act in practice. It is used to understand whether the
teaching is out of touch with reality or in line with it, and whether as a whole it is fulfilling its
function of preparing the student for their future profession.

2. Theoretical Part

Harrison et al. (2007) acknowledge that the pressure on colleges teaching business to make
their curriculum both vocational and relevant is overwhelming. However, they see academia
as having a huge advantage over, for example, management institutes and consultancy centers.
According to the authors, the advantage of universities is their multi-disciplinarity, and the aim
of universities should not be to adapt 100% to the real environment but to educate versatile
students who have good critical thinking skills and are familiar with paradigms so that they
can make good decisions in their management practice. This is why they call for more
collaboration between business universities and other disciplines such as philosophy, art, and
sociology. Shoemaker (2008) argues that business schools need to stop focusing on narrow
technical skills and instead focus on interdisciplinarity and critical thinking, ethical leadership,
and social and environmental responsibility. He calls for a more holistic approach to
management education that incorporates insights from disciplines such as psychology,
sociology, philosophy, and sustainability and prepares graduates to address pressing global
issues such as climate change and inequality.

Also speaking positively for universities is the research of Paton et al. (2014) who ask what
relevance even means. They warn against sudden changes in approach and teaching just to
make everything momentarily relevant. The way forward, the authors argue, is to stay with
scientific theories and blend them with the world of practice. The authors tested and analyzed
their approach using the principle of a long-term partnership between a UK university and a
multinational corporation. They also introduced the notion of "relevate", which means that
from seemingly useless rigorous theories that are not useful for a normal life, we create relevant
experiences by linking them to practice and showing them in real life (Paton et al., 2014).

Recommendations for business schools to follow to minimize scientific rigor and increase
relevance were put together in a model. This model is based on management being taught by
so-called executive professors, i.e. people from the field. Even working with managers has its
pitfalls; in their model, for example, they caution against not having an executive professor
actually teach courses that they understand and that meet expertise; furthermore, someone
must be dedicated to these executive professors to teach them, help them with syllabus
development, or see that they fulfill all administrative duties (Clinebell & Clinebell, 2008).

In contrast, Antonacopoulou (2010) sees the way forward in a more critical approach. The
author focuses on a reflexive critique based on the so-called phronesis, a type of practical
wisdom that emphasizes ethical and political aspects. The article suggests that such an
approach can help business schools develop a more nuanced understanding of business and
society and can lead to a greater impact on the world. Phronesis can help with ethical decision-
making, leadership, innovation, social responsibility, and strategic thinking. Thus,
Antonacopoulou puts a more global worldview and an emphasis on ethics and geopolitics in
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the classroom, which will then help students in the real world. Ma et al. (2020) also agree with
a greater approach to critical thinking and ethics.

These studies show that concerns about the relevance of teaching in business-oriented
universities persist and are, according to some authors, justified. At the same time, however,
there are two streams of thought, some such as Antonacopoulou (2010) and Ma et. al. (2020)
see the path more in critical thinking and ethics, while Clinebell and Clinebell (2008) and Paton
et al. (2014) aim at involving practitioners in teaching and linking theories to practical examples,
approaches that are of course not mutually exclusive.

But is this the reality? How big is the gap between teaching in schools and the work that
graduates encounter? That education can never be completely relevant to the environment is
understandable, programs have to be approved and what was valid at the beginning of the
studies may not be a complete reality at the end of it, thanks to technological innovations our
world is rushing forward ever faster.

This research has focused on identifying specific factors where management teaching and
management practice diverge. The purpose of this study is to describe the key differences
between the curriculum delivered by management teachers and the priorities perceived by
managers. The study answers the research question: What are the key differences between what
is taught about management at universities and what practitioners in the field use in practice?

3. Methodology

Based on the literature search and previous research, a form of qualitative research using
semi-structured interviews was chosen to help identify key differences between what
management teachers at universities teach and perceive as important to convey to students,
and conversely what top managers and business owners use and perceive as priorities in
practice. Qualitative interviews were judged appropriate in this case because the content of
the research is not intimate that the interviewee might be reluctant to answer; instead, the
aim is to obtain facts, reasons, and causes for certain practices (Kvale, 2008).

First, an interview guide was developed following the methodology described in Arsel
(2017). This guide included the research question, interview objective, sample, topics, and
outline of the questions. The interview was semi-structured, so the questions were mainly
used to discover themes and to ensure that themes weren’t missed during the interview.
While non-scripted questions surfaced according to the respondent's answers. Due to the
nature of the research and the two groups that the research compared, two versions of the
guide were also created - one for managers and one for teachers. The interview first included
warm-up questions, for the teachers, e.g. what subjects they teach, what they enjoy most
about a particular subject; for the managers and owners, it was a question about their
experience and the company where they work. This was followed by questions used to
identify key differences between what teachers consider important and teach, and what is
important to managers and business owners. In the end, participants were given the
opportunity to revisit any topic or share anything else they felt was important that I had not
covered in the interview.
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The context of the research is also important because much of the research on the
relevance of teaching or differences in teaching and practice is from the UK or the US, where
the education system is diametrically different opposed to, for example, the Czech Republic
or Germany, so experiences and practices may differ. It is therefore important to say that
these are differences in teaching viewed in the Czech Republic and all respondents were from
the Czech/Slovak origin and living in the Czech Republic (Wilson, 2008).

A pilot interview was conducted in December 2022 to check that the questions were
understandable and, above all, relevant to the topic. Due to feedback from the interview, the
questions were modified and further expanded to include several additional topics. Then, in
January 2023, 4 interviews were conducted with management teachers from the Department
of Management at the University of Economics in Prague, and in February 2023 interviews
were conducted with 4 top managers /business owners, these were SMEs. Based on the results
of the interviews, 3 additional interviews were conducted in February 2023 with teachers of
Operations and Project Management from the Department of Management at the Prague
University of Economics and Business and Jan Evangelista Purkynù University in Ústí nad
Labem. Table 1 describes the sample size in more detail and the professional focus of the
respondents as well as their codes; 11 interviews were conducted in total. The interviews
lasted on average of 45 minutes. Three interviews were conducted online via the MS Teams
platform due to the time constraints of the respondents, where it was more convenient for
them to be interviewed in the evening from home.

Table 1. Sample Size

Academics
Number of respondents Specialization / Focus Code
3 General management (basics, principles) T1, T2, T3
4 Specialized Management (Project and Operations Management) T4, T5, T6,T7
Managers and owners
Number of respondents Specialization / Focus Code
2 Owners of SME (e-grocery store; manufacturing company) M1, M2
2 A top manager in SME (marketing agency; accounting) M3, M4

Semi-structured interviews were recorded with the consent of the respondents, then
manually transcribed and transferred to MAXQDA software where they were coded. The
coding was done in the lean coding of Creswell (2012), where the 10 most important codes
(e.g., negative attitude towards firing employees or cost is a company priority) emerged at
the beginning, these codes were then expanded and concretized, and finally reduced to 6
categories (cost is a priority, ethics in cost reduction, technological innovation as a key to cost
reduction, dealing with competitors, competitors as a friend, sharing know-how) containing
more detailed sub-codes. Analysis of the codes and the content of the interviews led to the
development of the diagram described in the following section.

As a complement, the syllabi of the subjects taught by the questioned respondents were
also analyzed - namely Principles of Management, Management for Computer Scientists and
Statisticians, Operations Management, Project Management, Management and Organization in
Material Culture, and Management of Immovable and Movable Cultural Heritage. At the same
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time, observations were made in 2 lectures and 2 seminars of Operations Management (15
February and 22 February 2023) to determine how practice is linked to theory, thus verifying
the veracity of the interview answers. Finally, the PROJEK«ÁCI AND PROJEK«AHKY
Facebook group was also analyzed based on the interview responses in February 2023 to see if
there is indeed an active pooling of project managers to share know-how.

4. Results

The differences between the thinking of teachers and managers/owners were already
apparent after the first set of interviews. However, it turned out that there is a big difference
in the subjects that a given teacher teaches. Therefore, three additional interviews were
conducted with Project and Operations Management teachers. The general management
courses include Principles of Management, Management for Computer Scientists and
Statisticians, and Management and Organization in Material Culture. Other topics were also
discussed in the interviews, but the different groups could not find a consensus on them,
these topics are discussed at the end of this chapter.

4.1. Differences between General Management Teachers and SME Managers/Owners

The most significant differences can be found in Figure 1. Diagram of differences, which
shows the greatest mismatch between the priorities of General Management teachers and
SME managers/owners, with the addition of the Project Management teachers segment
described in the next subsection. The data and statements in the model are those where all
respondents had the same or similar opinions.

Figure 1. Diagram of differences

A very prominent issue for both general educators and SME managers and owners is
costs. Teachers view cost reduction as a last resort, they see reducing staff, reducing product
quality, or the quality of the production itself as very problematic, which can result in e.g.
higher air pollution. Teachers' views are comprehensively represented by the following
answer of respondent T1:
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"It's always at the expense of something else, somebody gets a pay cut, somebody gets fired, even
if the amount of work stays the same, so I think it's a wrong problematic practice."

Respondent T3 then highlighted the detrimental results of the constant pressure to cut
costs in the effects it has on staff. According to them, an employee often has to cover the work
of several people because the number of staff is being cut, only to be caught out by health
problems such as a heart attack or burnout syndrome. On the contrary, technological
innovation, in the form of a more modern production line, retraining of employees, and
buying more durable materials (less scrap), seems to be a suitable alternative.

Managers and owners, however, struggle with costs in their daily practice, and their
answers show that costs are indeed a priority and something they monitor regularly.
Respondent M3, a manager working in services, described how he regularly monitors new
systems and PC programs to make work easier for employees, i.e. reduce the cost of time, or
watches the prices of these applications, always trying to get programs like Adobe Photoshop
or Microsoft Office at a discount. Respondent M1, an owner of an e-grocery store, monitors
costs every week because he is constantly communicating with both suppliers and
distributors, and this whole logistics chain is trying to reduce costs and in turn, maximize its
margins. It is a priority for him to know where he is cost-wise, where he needs to tighten up,
and where he needs to cut back. For technological innovations, the participating managers
and owners always imagined something big in the form of a new plant or a completely new
product, acknowledging that it is something necessary. They have a neutral attitude towards
it, and their answers showed a great deal of caution and even distrust towards technological
innovations, as in the answer of M2:

"Do you know how much it would cost me to invest in a new line? It's tens of millions, no one
knows if it will pay off before it gets up and running before people learn with it. We have an older line
from Holland, it's proven, it has a higher failure rate, but everyone here knows what to do with it."

A second very strong theme that resonated through virtually all the general management
teachers' responses was ethics, whether it was about cost or competition, teachers always
emphasized that everything had to be within the bounds of ethical behavior. The inclination
towards ethical issues in the Department of Management of the Prague University of
Economics and Business is evidenced by an internal document on the expertise of individual
teachers in the department, 5 out of 20 lecturers (25%) identified topics such as moral
reasoning and decision-making, dishonesty and cheating, corruption, applied philosophy
and ethics, business and managerial ethics, ethical challenges as their main priority and their
specialization. Managers and owners see the topic as rather grey, the term ethics only came
up in the interviews when they were directly asked about it, while teachers included it as an
important pillar right in their initial answers. Managers and owners were aware that ethics
and moral behavior were important, the boundaries of ethics in this case were different from
those of teachers, for example, cutting costs through redundancies did not seem unethical to
them, it was part of business in their view.
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As far as competition is concerned, in the Principles of Management course teachers do
not define themselves in relation to the competition and rather show students the tools they
can use to compare themselves with the rivals. They have strong reservations about price
wars and similar practices on the edge of the law. On the other hand, if they were to advise
students to be in contact with competitors and to act in a friendly spirit, they certainly see
this as a promising opportunity. Managers are very skeptical about communicating with
competitors and negative emotions were evident from the responses, respondent M4 said:

"So of course, we are not mean to each other, but I can't imagine writing to Miloš over there from
a rival agency: "Hey man, what are you doing tonight, let's go for a beer and talk about how business
is going?" I don't think that's realistic, if I got a message like that, I'd think he was trying to get some
important info out of me."

A final theme that resonated strongly between the two groups was that of networking
and sharing know-how. The teachers interviewed see great potential in various associations
such as the Chamber of Commerce, and various business and management clubs. Although
the managers and owners were able to acknowledge that there is certainly potential, they
admit that they do not have time for such meetings, or even are members of an association,
but are very inactive, do not attend meetings, or participate only as passive actors. At the
same time, there was a feeling of motivation to receive, i.e., to get their tips and know-how
from others, rather than to share their experience, which in practice would lead to the
dysfunctionality of such clubs.

4.2. Specifics of Project Management Teachers

The differences or inconsistencies described above are well brought together and
reduced to the compromise in Project Management, which is much more practice-based.
Students who choose Project Management at the Prague University of Economics and
Business take 5 courses, one of which is a direct internship. The introduction from Project
Management then includes working closely on a project with a company such as HSOB (VŠE,
2018, 2023a and 2023b). Teachers themselves are aware of their differences in the academic
field, as stated by respondent T4:

"I will probably give you completely different answers than other colleagues. Project management
is mainly about working with people from practice because you are not alone on a project, but you
communicate a lot with the project owner, with the sponsor, with the stakeholders."

Teaching project management is consistent with Clinebell and Clinebell's (2010) research,
with project management teachers having only part-time positions at the school and being
dedicated to their project management profession. In contrast, general management lecturers
admitted that they do not have work experience in management positions in a corporate or
SME environment.

The Project Management approach to the above differences is as follows. Project costs must
be accurately calculated and then, once the project is approved and commissioned, they must be
kept. Any changes must be justified and approved. Therefore, working with costs is important
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and a normal part of a project manager's job, but there is not the pressure to cut costs that is
described by general management teachers or felt by managers and SME owners from non-
project backgrounds. Rather, it is about selecting the most appropriate project delivery method
at a reasonable cost. The compromise position is perceived by the interviewees teaching Project
Management also in technological innovation, for the projects themselves innovation is very
important and must be taken into account. As for project management itself, innovation in the
form of new and better software may be the answer. However, they acknowledge that
technological innovation is very costly and unless it is the very purpose of the project, for
example, to introduce a new production line, it may not fit into the project budget.

A very interesting position is maintained by Project Management teachers towards the
competition. For them, they are "just" another stakeholder in the project who needs to be
observed, and watched over and you should also maintain relationships with them. Price
wars or similar practices are out of the question for Project Management teachers. Instead,
they address price and associated costs in ROI, which is one of the leading metrics of project
success when it comes to, for example, the mentioned installation of a new production line.

As for joining clubs and sharing know-how, like the general management teachers, the
Project Management teachers recommend this practice and even give an example of a
working practice. There is a group called PROJEK«ÁCI AND PROJEK«AHKY on Meta's
Facebook, which has over 1,800 members and brings together project managers, see Figure 2.
The platform is used for questions, tips, and organizing meetings. In this way, it fulfills the
objective of sharing know-how.

Figure 2. Screenshot from Facebook group PROJE«ÁCI A PROJEKTAHKY (own screenshot, Facebook, 2023)

4.3. Operations Management and Other Topics

A very specific subject is e.g., Operations Management, from the interview with 1
respondent teaching this subject, the analysis of the syllabus, and the observation of two
lectures and two seminars on this subject, it is clear, that this subject behaves much more in
line with the beliefs of owners and managers. For example, given that the course content is
to impart the knowledge needed to determine production lot size or lead time to students; it

324



looks at these facts from a practical perspective. It was also evident from observations during
a lecture that tips and cases from practice are included in the teaching, where much less
emphasis is given to theory as to the actuality and reality of application.

The interviews conducted also sought to uncover other important themes, each
respondent, whether manager or teacher, viewed them quite differently. The topic of
donations and financial support was viewed as controversial, whether it was support for
political parties, culture, or sponsorship. In this question, teachers and managers raised
opinions such as T1:

"I think it is legitimate, but there is a question of degree. I think even organizations should
understand that if they send 50 million to someone, it's probably not okay and they are gaining power
over them, even though they might have meant well. For me it has room, it's a company thing, of
course, it's their marketing and a bit of lobbying as well."

Or as T2:
"It's still specific to us in that I assume most companies are just daughters of foreign mothers. So

that the manager is accountable to shareholders and to his superiors who are completely outside the
region. He has no connection to that local community; he doesn't need it and he doesn't do it. I think
it's the same in England, the factory is in a small town, the manager lives in London, or even worse
the factory is in Bangladesh, and he doesn't know what's going on there. So, then you have to make it
terribly complicated and non-local and think I've got a CSR and I'm going to make a corporate
foundation and it becomes professionalized. Someone through the Foundation will do my applications...
And then there is the non-profit sector, which is also professionalized and is non-local."

Other topics on which there is no consensus include lobbying and the manager's
responsibility for the economic well-being of the Czech Republic.

4. Discussion

The results show that systematic differences between teaching and practice do exist, but
it is important to distinguish between levels. At the level of general management, the
differences are indeed large and irreconcilable, general management teaching focuses on
paradigms, ethics, and critical thinking, which fulfills the relevant objectives of teaching
according to Shoemaker (2008). Reflecting on their call for interdisciplinarity, the study
recommends incorporating insights from various disciplines, including ethics, to prepare
students for complex decision-making in business.

The divergence in ethical perspectives between academia and practice resonates with
Antonacopoulou's (2010) emphasis on phronesis, or practical wisdom. The study highlights
the need for business education to integrate ethical decision-making within the context of
real-world business dilemmas. The differences are visible in the approach to ethics, costs, and
competition, where teachers see a more normative to utilitarian approach (Rachels & Rachels,
2012); while managers and owners are more pragmatic and do not exclude choices such as
firing employees.
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In contrast, specific courses such as Project Management or Operations Management are
close to the ideal according to Clinebell and Clinebell (2008) and Paton et al. (2014), where
the "relevate" principle is used, theories are shown through practical examples, teachers are
so-called executive professors, and internships and close collaboration with specific
companies are also involved in the teaching.

5. Conclusion

This study has illuminated significant disparities between the theoretical management
teachings at universities and their practical application in the business world, particularly
within SMEs in the Czech Republic. The semi-structured interviews with educators and
practitioners have revealed a complex landscape of divergent priorities, approaches, and
understandings of management that led to the creation of a diagram of differences.

A critical divergence was observed in attitudes toward cost management, technological
innovation, ethical management, and competition/networking. These differences are overcome
in the form of specialized courses such as Project Management and Operations Management.

As can be seen from the theory and the results, to want to mix both approaches – a broad
outlook, critical thinking, paradigms, and ethical sensibility on the one hand and
collaboration with practitioners on the other - in one course would probably be impossible.
It is essential to look at the management curriculum as a whole and to observe the overall
composition of the program, and only then to evaluate it because taking only one subject out
of context will never encompass the whole complexity of the management field.

It cannot be forgotten that the topic has another actor that was not included – the students
themselves. It would be interesting to triangulate the research through interviews with
students. How does teaching management affect them? What teachers think they are
communicating may be received differently by students and they may see different meanings
in it. Conversely, another possible research may be to look at students' views during their
time at school and a few years after school when they become managers or start a business
and see if their views have changed over that time and, more importantly, what the reasons
were for that change.

This research, while providing valuable insights into the disparities between
management education in universities and its practical application in SMEs, particularly in
the Czech Republic, is subject to several limitations. These limitations should be taken into
account when interpreting the findings and considering their implications. A larger and more
diverse sample might have provided a broader perspective and could lead to more detailed
conclusions. The qualitative nature of this study, primarily based on interviews, introduces
an element of subjectivity in the data interpretation. Different researchers might derive
varying interpretations from the same data, which could influence the overall conclusions of
the study. Concentrating on the Czech Republic provides a detailed local context but also
limits the applicability of the findings to other geographical regions with different economic,
cultural, and educational environments. While these limitations do affect the scope and
applicability of the study's findings, they also open avenues for future research.
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Abstract: The article compares three similar forms of public participation for residents of

municipalities in Poland –civic budgets, village funds and local initiatives. The study covered

the use of these tools by all Polish municipalities in 2020-2022. The analysis showed that about

70% of all municipalities use at least one of the analyzed forms of public participation. As

noted, the village fund dominates among them, which is due to the structure of the types of

municipalities in Poland. For urban and u rban-rural municipalities, interest in using other

forms of public participation is lower. A negative surprise is the very limited use of local

initiatives which, unlike the other two forms, are characterized by a very simplified

procedure and do not requi re the involvement of a large part of the local community.

Keywords: public participation ; participatory budget; village fund

JEL Classification: H72; O18; O30

1. Introduction

The search for a way to better tailor public services to the needs reported bycitizens is one

of the most significant challenges facing modern public administration. One of the solutions

advocated, and eagerly implemented, is the active involvement of citizens in decision -making

processes. The very concept of citizen participation is not new, as already in the second half of

the 20th century there were considerations of the importance of public participation in the

functioning of the state (Milbrath, 1981; Verba et al., 1987; Wengert, 1976). It should be noted

that the very concept of public participation is not unambiguous – "public participation is an

umbrella term that describes the activities by which people's concerns, needs, interests, and

values are incorporated into decisions and actions on public matters and issues"(Nabatchi &

Leighninger, 2015).

At the same time, a discussion of desirable forms of participation has been undertaken in

the literature, referring to the actual influence of individual citizens on the decisions of those in

power. Arnstein (1969), Verba-Nie-Kim (1987) or Connor (1988) models pointed to the

relationship between the form of the participation process used and the actual decision-making

of citizens. This discussion, which continued in subsequent years, led to the conviction that the

desirable form of participation is one where "the goal is for citizens to have an active role in

decisions and not just be passive 'consumers' of government services."(Ebdon, 2002). It is
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worth mentioning that Rowe and Frewer (2005)narrowed the concept of public participati on

by separating it from public communication and public consultation. These three concepts

were differentiated according to the nature and flow of information between exercise sponsors

and participants constituting together in their approach the category of public engagement.

The main argument here was the aforementioned tidal influence on the decisions of those in

power – referred to as the effectiveness of participation practices.

Fung (2006), on the other hand, points out that public participation mecha nisms differ in

the types of participants, the mode of communication between participants, and the influence

of participants on public policy or action. In his view, these three dimensions form a space

("democracy cube") in which any particular participati on mechanism can be located. One

combination identified by Fung is one in which the main decision -making actors are citizens

who have open access to participate in the process, make decisions through deliberation or

negotiation processes, and have direct authority over public decisions or resources. The

aforementioned features are characteristic of participatory budgeting processes in the broadest

sense.In Poland we can point at civic (participatory) budget, village fund and local initiative.

The purpose of this article is to present and analyze the scale of operation in Polish

municipalities of selected forms of public participation in Poland that meet the indicated

combination of characteristics. It should be stipulated that the analysis will be subjected only

to formalized on the basis of the provisions of national law solutions that can be commonly

used in Polish municipalities. The article poses five research questions.

RQ1 What differences and similarities characterize the three forms of public partici pation

selected for analysis?

RQ2 What is the scale of use of each tool by municipal governments in Poland?

RQ3 Do municipal governments use several tools of public participation in parallel?

RQ4 Are there differences between different types of municipalities in the use of individual

participation tools (taking into account the specifics of the village council fund)?

RQ5 What is the territorial variation in this use?

It is important to note that this article is the first, in the existing literatu re, attempt at a

comparative analysis of the extent of use in municipalities of these solutions covering all

municipal governments in Poland. This is made possible by using reporting data on

municipalities' interaction with residents from 2020 -2022 made available by the Central

Statistical Office.

2. Methodology

The article uses an analysis of the literature on theoretical and practical forms of public

participation, an analysis of legal rules regulating the functioning of public participation of

residents in the activities of municipal governments in Poland, and an analysis of statistical

data on the scale and forms of public participation.

The data used came from the Central Statistical Office's survey SG-01 "Municipality

statistics: interaction with resid ents" made available in the CSO's Local Data Bank database,

from reports on the implementation of municipal budgets made available in the CSO's Local

Data Bank and databases of the Ministry of Finance.
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The study covered all municipal governments in Poland for the period 2020-2022. 19

districts of the city of Warsaw were also included in the analysis due to their analogous way

of functioning in the area of public participation to urban municipalities.

Due to the limited availability of financial data, a deta iled analysis of the direction of

spending under the various tools of public participation was not carried out.

The study analyzed:

�x The scale of use of individual public participation tools in Polish municipalities .

�x Their co-occurrence within individual m unicipalities .

�x The diversity of their use by type of municipality (urban, rural, urban -rural) .

�x The territorial distribution of units using these tools .

3. Results

3.1.LiteratureandRegulationsAnalysis

Poland is one of the few countries in the world wher e there are legal regulations at the

national level that normalize the possibility and ways of using public participation in the

management of local government units (Dias, 2018).

In practice, Polish municipalities have at their disposal a wide range of to ols for

including residents in decision -making processes. According to the theoretical concepts of

public participation cited earlier, municipalities can both use tools with little influence on the

decisions of those in power (e.g., sharing information, meetings with residents, educational

and informational activities) and tools with greater influence (part of public consultations);

tools involving selected groups of citizens or individuals (e.g., representatives of residents

appointed to advisory organizat ions) and a larger part or the whole community (e.g.,

participatory budgets). Importantly, these tools can also be characterized by varying degrees

of deliberation and negotiation opportunities - from public hearings to local initiatives.

Poland's basic legal regulations are primarily concerned with enabling municipalities to

implement consultation processes. The essence of consultation processes is to seek opinions

from municipal residents who do not have expertise in a given area, but who have a certain

opinion on the subject of the consultation due to their direct involvement in the matter. These

consultations can take a variety of forms - from meetings with councilors, through surveys

to participatory budget type processes. Regulations on the possibility of involving residents

in the municipal management process are also included in other laws. They concern, among

other things, the possibility of creating a village fund, as a specific form of participatory

budgeting for small rural communities, and the po ssibility of implementing a local initiative

as a form of joint implementation of a public task for the benefit of the local community.

The three forms mentioned – civic budget, village fund and local initiative – are

significantly different from the other s at the disposal of municipal authorities. First, all

willing residents can participate in them. Secondly, their consequence is the (in principle

obligatory) implementation of a selected project/activity relevant to the local community.

Thirdly, they are based on processes of deliberation and negotiation between residents in

which the final shape of the selected project depends on residents' preferences. Thus, as noted
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in the introduction, the municipalities' use of these three forms of public participatio n will be

the subject of further analysis.

Civic (participatory) budget

Regulations devoted to civic budgets were introduced in 2018(Olejniczak & Bednarska-

Olejniczak, 2021). They concern the basic principles of the operation of this form of direct

democracy, and the competence for detailed solutions was left to municipal authorities. The

establishment of a civic budget in a given municipality is not mandatory. It depends on t he

decision of the authorities of a given municipality. However, in the case of large

municipalities (cities with county rights), the establishment of a civic budget is mandatory.

In addition, the law sets a minimum level of funds in the civic budgets of s uch cities. Within

the framework of the civic budget, residents decide annually by direct vote on a portion of

the municipality's budget expenditures. In accordance with the Law, the tasks selected under

the civic budget are included in the municipal budge t resolution. Thus, the municipal council,

in the course of drafting the budget resolution, may not remove or significantly change the

selected tasks. The legislator provided for the possibility of dividing the funds of the civic

budget into pools covering the whole municipality and its parts in the form of auxiliary units

or groups of auxiliary units. It is left to the discretion of municipal authorities to determine

the requirements to be met by the civic budget project, in particular: the formal requirem ents

to be met by submitted projects; the required number of signatures of residents supporting

the project; the rules for evaluating submitted projects as to their legality, technical feasibility,

their compliance with formal requirements, and the procedu re for appealing against a

decision not to allow a project to be voted on; the rules for conducting voting, determining

the results and making them public, taking into account that the voting rules must ensure

equality and directness of voting.

Village fund

Municipalities located in rural areas can establish “so � Ùectwo” as auxiliary units

(equivalents of, for example, neighborhoods or districts in cities). They usually cover the area

of one or more villages. Their establishment is within the competence of the municipal

council, and their goals, tasks and powers are defined in the statute of the so�Ùectwo. The main

purpose of the functioning of auxiliary units is to provide residents with the opportunity to

influence the activities of the municipal authoriti es and to involve residents, non-

governmental institutions and other entities in local affairs (Bednarska-Olejniczak et al.,

2020). The municipal authorities may, in order to better implement the tasks of the so �Ùectwo,

create a village fund. This is a separate pool of funds in the municipal budget, which can be

allocated for the implementation of projects indicated and selected by the residents of the

village. This requires the fulfillment of three conditions: the project proposal submitted by

residents must be the municipality's own task, it must contribute to improving the living

conditions of residents, and it must be in line with the municipality's development strategy.

These project proposals usually concern, among other things, the retrofitting or reno vation
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of village community centers, the development of green spaces, the construction and

modernization of municipal roads and sidewalks, or the modernization of lighting.

Local initiative

The local initiative is a form of cooperation between local gover nment units and their

residents. It is aimed at joint implementation of a public task with the residents for the benefit

of the local community (Gaw�Ùowski, 2018). It should be noted that it is "a form of cooperation

between the municipality and residents b ased on their participation and involvement of their

own forces and resources." In contrast to the first two tools, the legislator imposed on

municipal authorities the obligation to regulate the principles of the local initiative, which

makes the right to initiate cooperation belong to residents. Within the framework of a local

initiative, residents both propose an idea for the implementation of a specific project and

undertake to participate in its implementation. This participation may consist of communit y

service, monetary or in-kind benefits.

In this case, even more strongly than in the case of village founds, involved residents are

the initiators of activities and actually participate in the performance of public tasks. The

subject of the application for a local initiative may be, for example, activities supporting the

development of local communities and communities (e.g., construction, expansion or

renovation of municipal infrastructure); charitable activities and, inter alia, maintaining and

disseminating national tradition, cultivating Polishness; activities in the field of education,

education and upbringing; activities in the field of supporting and disseminating physical

culture and tourism and sightseeing; activities concerning ecology and animal protection and

protection of natural heritage.

Comparison of civic budget, village fund and local initiative characteristics is

encapsulated in Table 1.

Table 1. Comparison of civic budget, village fund and local initiative characteristics

Civic Budget (B) Village Fund (F) Local Initiative (I)

Where? All municipalities
Only municipalities with
“solectwo”

All municipalities

Mandatory? Partially (big cities) No Yes

Who decides to launch? Municipal authorities
Municipal authorities when
asked by residents

Residents

Main task area?
Pointed by the
municipality authorities

Connected with upgrading
local quality of life

Law regulated
municipality tasks

Project proposal
authors?

Residents Residents Residents

Limit of funds?
Only minimum in some
cases

Law regulated (but not
mandatory )

No

Project size?
dependent on municipal
authorities

Small
Dependent on
municipal authorities

Form of selection of the
proposed projects?

Ballot Deliberation and voting
Deliberation and
contracting

Participation of
residents in project
implementation ?

Usually not present Possible Mandatory
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3.2. DataAnalysis

All municipal governments in Poland (2,496) were analyzed, including also 19 districts

of the capital city of Warsaw (functioning in a manner similar to municipalities in the

implementation of local initiatives and civic budget).

It is important to note that while the civic budget and local initiative can be implemented

by all surveyed entities, the village fund can only be implemented in those municipalit ies

that have separate auxiliary units in the form of so �Ùectos. In Poland in 2020-2022 there were

2,173 of them (including 11 cities). This means that civic budgets were implemented in about

13-14% of the units, local initiatives in about 9% of the units, and village funds in about 50%

of the municipalities (see Table 2).

Table 2. Scale of use of selected forms of public participation in municipalities in 2020-2022

2020 2021 2022
Civic budget 340 319 359
Village fund 1,551 1,494 1,472
Local initiative 227 205 205

Of course, it should not be forgotten that individual solutions can occur simultaneously

within a single local government unit. Table 3 presents detailed data on the co-occurrence of

individual public participation tools in Polish municipalities.

Table 3. Scale of use of combinations of selected forms of public participation in municipalities in 2020-2022.

2020 2021 2022
Only civic budg et (B) 151 147 156
Civic budget and local initiative (BI) 69 60 77
Only village fund (F) 1,330 1,298 1,266
Village fund and civic budget (FB) 101 94 109
Village fund, civic budget and local initiative (FBI) 19 18 17
Village fund and local initiative (FI) 101 84 80
Only local initiative (I) 38 43 31
None of them 687 752 760

As can be seen, about 30% of municipalities in Poland do not use any of the previously

mentioned tools in their activities. On the other hand, about 1.3% of the surveyed

municipalities (32) used all three forms at least once during the period under review. Among

them were three urban municipalities with separate so�Ùectwos as auxiliary units. The vast

majority of municipalities use only one of the public participation tools in question, with the

village fund dominating due to the number of municipalities loc ated in rural areas.

Interestingly, about 1.5% of municipalities use only the local initiative.

Tables 4-6 present detailed data on the use of various forms of public participation in

2020-2022 in urban, rural, urban-rural municipalities and districts of t he city of Warsaw.

Differences between different types of local government units are evident here.

In the case of urban municipalities, about 60% of them use at least one of the forms of

participation discussed, with about 65% of them using only participat ory budgeting. In

addition, about 20% of these municipalities use participatory budgeting and local initiative.
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In the case of rural municipalities, between 65% and 70% annually involve residents in

the public participation processes studied. As it was men tioned earlier, the vast majority

(about 90%) here is made up only of village funds.

An interesting situation can be observed in the case of urban-rural municipalities. This

is the group of municipalities in which various forms of public participation are most often

used. At least one of the surveyed tools was used annually by more than 80% of them. Due

to their specifics, more than 65% of these municipalities used only village funds and a further

several percent used village funds and participatory budgeti ng.

Table 4. Scale of use of selected forms of public participation in municipalities in 2020

Municipality F FB FI FBI B BI I
Urban 3 2 0 2 124 31 12
Rural 935 9 73 1 7 2 20
Urban-rural 392 90 28 16 15 2 6
Warsaw districts 0 0 0 0 5 14 0

Table 5. Scale of use of selected forms of public participation in municipalities in 2021

Municipality F FB FI FBI B BI I
Urban 3 3 0 2 115 35 10
Rural 889 12 58 2 8 0 29
Urban-rural 406 79 26 14 9 2 4
Warsaw districts 0 0 0 0 5 13 0

Table 6. Scale of use ofselected forms of public participation in municipalities in 2022

Municipality F FB FI FBI B BI I
Urban 3 5 0 2 130 38 7
Rural 872 12 57 2 9 0 20
Urban-rural 391 92 23 13 11 6 4
Warsaw districts 0 0 0 0 6 13 0

Figures 1-3 show the spatial distribution of municipalities using each form of public

participation. As can be seen, there are clusters of municipalities throughout the country that

have not introduced any of the three solutions (gray). The distribution of municipalities using

village funds appears to be even across the country. As can be seen, participatory budgets are

mainly found in the western part of the country, which is mainly due to the concentration of

urban centers in these areas. Local initiative, on the other hand, is used mainly in the

provinces of southwestern Poland, central Poland and Pomerania. Concentrations of

municipalities using this solution are evident.
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Figure 1. Territorial distribution of processes with civic budget

Figure 2. Territorial distribution of processes with village fund
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Figure 3. Territorial distribution of processes with local initiative

4. Discussion

Comparing the studied public participation tools, it is important to note their

complementarity (RQ1). While participatory budgets are aimed at large communi ties in

which individuals play leadership roles, and residents' involvement in participation revolves

around the process of preparing a project proposal and voting, village council funds are

aimed at small local communities that are also able to participate in project implementation.

On the other hand, at the opposite end to participatory budgets are local initiatives, in which

small groups of residents take responsibility for the entire process from design to

implementation. Thus, thanks to this differenti ation, it is possible to activate different groups

of residents, which is what some local governments are doing in practice.

In the years under study, a gradual decrease in the percentage of municipalities using

the surveyed public participation tools is v isible, from 71% to 69% of all municipalities in

Poland (RQ2). Undoubtedly, such changes were influenced by the crises recorded during this

period, as they negatively affected the finances of municipalities. In the analyses presented,

it is evident, despit e the widespread use of participatory budgets, that rural and urban -rural

municipalities mainly use village funds (RQ2). This situation may be due to a better "fit" of

village funds to the needs of small rural communities. A dozen or so auxiliary units in a rural

municipality (so �Ùectwo) may have such a variety of needs that the logical solution to meet

them all is a village fund.

In the case of urban-rural municipalities, it turns out that the village fund for the rural

area of the municipality occurs far m ore often than the participatory budget. The reason for
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this may be the decidedly weaker availability of public services in rural areas, which may

lead to a desire to "compensate" for these inconveniences with investments from the village

fund (RQ2). Due to the fact that the urban area in urban-rural municipalities cannot be

covered by the village fund, a number of municipalities decide (about 20% of the total) to

introduce a participatory budget as a supplement to the participation mechanism (RQ3).

Importantly, it usually applies to the entire area of the municipality - including the areas

covered by the village fund. In practice, it is possible to introduce solutions similar to village

funds for auxiliary units of the municipality located in an urba n area, which can replace the

participatory budget. Unfortunately, data on the implementation of such solutions

nationwide is not currently available.

A big negative surprise, however, may be the relatively low popularity of participatory

budgets in urban municipalities (RQ2). Previous studies have indicated that cities are usually

characterized by a high potential for introducing such solutions. This potential is due to the

existence of strong pressure from residents to implement such solutions, a high level of social

capital and the willingness of cities to introduce good governance practices.

Changes in the number of municipalities implementing participatory budgets in 2020 -2022

may also be a consequence of the crises occurring during this period. However, the increase in

the number of municipalities in 2022 using participatory budgets indicates that there is no

reduction in the implementation of this form of public participation, unlike village funds.

The least used public participation tool turns out to be the local initiative (RQ2, RQ4).

This is a significant surprise, because despite the very low formalization, high flexibility of

the process, and the lack of need for significant involvement on the part of the municipal

administration, residents of most municipalities do not use this solution. It should be noted

that this is usually a complementary tool to one of the above (RQ3). In local governments

using this tool, more than 70% of municipalities introduce other public participation tools in

parallel (RQ4).

The problem here may be, on the one hand, the lack of knowledge about the possibility

of using the local initiative and the need for residents to engage their own forces, time and

resources. However, bearing in mind the strongly developed structure o f non-governmental

organizations in Poland, and thus of people active in various areas of social life, it can be

expected that this form will be used to a greater extent in the future.

The territorial distribution of the use of particular forms of public p articipation

depends largely on the specifics of the region. The use of village funds is widespread

nationwide (RQ5). Participatory budgets, on the other hand, are introduced most often in

the western part of the country, which is mainly due to the concent ration of urban centers

in these areas (RQ5). Local initiative is used mainly in the provinces of southwestern

Poland, central Poland and Pomerania. It should also be noted that the observed clusters of

municipalities using the local initiative mechanism m ay be indicative of ongoing processes

of "learning from others" new solutions. A similar process could be observed in the case of

the spread of village funds.

337



5. Conclusions

Poland is one of the few countries with such broad statutory regulations on publi c

participation processes. This should promote active use by citizens of the opportunities thus

created. The analysis showed that about 70% of all municipalities use at least one of the

analyzed forms of public participation. As noted, the village fund dom inates among them,

which is due to the structure of the types of municipalities in Poland. For urban and urban -

rural municipalities, interest in using other forms of public participation is lower. A negative

surprise is the very limited use of local initia tives which, unlike the other two forms, are

characterized by a very simplified procedure and do not require the involvement of a large

part of the local community.

It should be pointed out, of course, that due to the breadth of the problem and the partial

lack of data, the article does not undertake an analysis of the direction of spending and the

scale of spending on individual areas of municipal activity. This article can be a starting point

for further discussion on the use of individual forms of public participation both in Poland

and in other countries that would like to model themselves on Polish solutions.

Conflict of interest: none.
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Abstract: The article provides a comprehensive comparative analysis of the sustainable

competitiveness of the Visegrad Group (V4) countries, including the Czech Republic, Poland,

Slovakia, and Hungary, focusing on the economic aspects of sustainable production. The

study utilizes the Global Sustainable Competitiveness Index (GSCI), based on 190 measurable

and comparable quantitative indicators, categorized into dimensions such as Natural Capital,

Social Capital, Intellectual Capital, Resource Efficiency, Economic Sustainability, and

Governance Performance. The analysis reveals that all Visegrad Group countries have made

significant progress in integrating sustainability principles into their policies and economic

practices from 2013 to 2023, although differences in the intensity of these changes are

noticeable. The Czech Republic has shown the highest growth dynamics in the GSCI, while

Hungary recorded the lowest index values. Furthermore, the article highlights how updates

and revisions to the sustainable competitiveness model, including the integration of new

indicators and methodological improvements, have contributed to better reflecting the

countries' performance in sustainability. In conclusion, the analysis underscores that the

Visegrad Group countries are committed to promoting sustainable development, bal ancing

economic growth with environmental protection and social progress, despite challenges such

as economic disparities and environmental degradation.

Keywords: sustainable competitiveness; Visegrad Group Countries ; GSCI

JEL Classification: L60; O11; O21

1. Introduction

Sustainable competitiveness has become an increasingly important concept in the field of

economics, as it focuses on not only improving resource productivity but also emphasizes

social sustainability and the responsible use of the environment (FAO, 2017). The Visegrad

Group (V4) countries, including Czechia, Poland, Slovakia, and Hungary, have gained

attention for their economic performance and potential for growth (Kowalska et al., 2018;

Kowalska & Kovárník, 2018). The economic aspects of Global Sustainable Competitiveness in

the Visegrad Group countries are multifaceted. Falkowski (2023) highlights the potential for

improvement in sustainable competitiveness through the implementation of the European

Green Deal, despite short-term costs.
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As indicated by (Bogoslov et al., 2022), the European Green Deal aims to transform the EU

into a well -functioning and resilient society based on a competitive economy and ecological

environment. However, (Chatzistamoulou & Kounetas, 2023) point out the negative impact of

the European Green Deal on entrepreneurship and competition. According to them, the

European Green Deal may prioritize the environmental dimension over the free market and

introduce government interventions and regulations that could disrupt entrepreneurship and

competition. Despite this criticism, (Szabó et al., 2022) consider the European Green Deal

crucial for achieving long -term sustainable development goals.

Dziemba�Ùa, (2020)emphasizes the need for a diversified EU cohesion policy to promote

sustainable competitiveness, particularly in less developed regions. Ba�²ík, et al., (2019)assesses

the economic performance and competitiveness of the V4 countries, with the Czech Republic

standing out as the most successful.Chetverikova, (2020)provides a comprehensive analysis

of the structural changes in the economies of the Visegrad Group, including industry and

employment structure, and the innovation sphere. These studies collectively underscore the

importance of sustainable development, regional disparities, and economic performance in

shaping the sustainable competitiveness of the Visegrad Group countries.

The Global Sustainable Competitiveness Index is influenced by a range of factors at both

micro and macro levels, including added value creation, quality management, and social

responsibility (Okunevi �²i �� t�½ Neverauskien�½et al., 2020). This index is also shaped by the triple

bottom line concept, which balances economic prosperity, environmental issues, and social

sustainability (Herciu & Ogrean, 2014). Higher competitiveness, as measured by the Global

Competitiveness Index, is linked to improved economic performance and sustainability

(Rajnoha & Lesnikova, 2022). The concept of Sustainable Competitiveness integrates economic,

social, and environmental sustainability, and is measured by the Sustainability Adjusted

Global Competitiveness Index (Doyle & Perez-Alaniz, 2017).

This article explores the economic aspects of sustainable production in the Visegrad

countries in comparative analysis.

2. Methodology

The study used statistical materials published in the form of The Global Sustainable

Competitiveness Index. The GSCI considers the issues of 190 measurable and comparable

quantitative indicators (SolAbility, 2023). These indicators are categorized into dimensions

that contribute to a country' s success: Natural Capital, Social Capital, Intellectual Capital,

Resource Efficiency, Economic Sustainability and Governance Performance (Figure 1).

More than 90% of the indicators used to assess sustainable competitiveness are purely

quantitative perform ance metrics. Data sources were selected based on their reliability and

the availability of global data. The majority of indicators were sourced from the most

important organizations in the world incl. the World Bank's indicator database, with

additional d atasets and indicators obtained from various UN agencies and the IMF.

Furthermore, reputable external indexes published by non -governmental organizations were

incorporated, such as Transparency International, Reporters Without Borders, The New

Economics Foundation, The Institute for Economics and Peace, the Fund For Peace, and the
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Figure 1. Sustainable Competitiveness elements (ownprocessing based on(SolAbility, 2023))

V-Dem Project. The subject of the analysis included data on food security from Poland, the

Czech Republic, Hungary, and Slovakia. The basic time range of data covers the years 2013-2023

(some analyses, due to lack of data, start in 2014). The article uses the basicmethods of

statistical analysis of data, i.e., Pearson's correlation, trend lines, and dynamics indicators.

Time series of the GSCI, its value in each country, was presented for the countries of the

Visegrad Group. A trend function line and a determinatio n coefficient R2 was determined for

them. It is generally accepted that R2 �Ã 0.70 fits the data well.

3. Results and Discussion

Sustainable competitiveness in the Visegrad Group countries, comprising Poland, Czech

Republic, Slovakia, and Hungary, is a mult ifaceted concept encompassing various economic,

social, and environmental dimensions. These countries have made significant strides in

integrating sustainability principles into their economic policies and practices, aiming to

achieve long-term economic growth while preserving natural resources and promoting social

well -being.

The analysis of The Global Sustainable Competitiveness Index in the Visegrad countries,

over the past ten years, indicates that it has changed significantly. However, in each of these

countries, he intensity of those changes varied. Although the countries analyzed were chosen

for comparison due to their numerous similarities, there is a noticeable disparity in their level

of sustainable competitiveness. The GSCI developed most dynamically in Czechia, where

also it was the highest (for the most of the studied period). The worst situation has been

noticed in Hungary, where it recorded the lowest values of the GSCI for most of the studied

period (Figure 2).

In Czechia, in 2013-2023, the value of GSCI increased by almost 2 points, however, the

largest increase, from 52.7 to 55.2 points was recorded in the years 2019-2020. After this

period, there was a decrease 52.9 and 52.4 in 2022. The last year was better again and the

GSCI increased. Theaverage annual growth rate throughout the entire period studied was
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Figure 2. Values of Global Sustainable Competitiveness Index in Visegrad Group countries in years
2013-2023– scale from 0 to 100(SolAbility, 2013, 2014, 2015, 2016, 2017, 2018, 2018, 2019, 2019, 2020,
2021, 2022,2023)

the highest compared to other countries of the Group. In Czechia, on average, in 2013-2023

the GSCI increased annually by almost 0.5 points, with a good fit at R2 = 0.42. Czechia stands

out as the sole country in the group where the GSCI has significantly decreased. Other

countries of the Group recorded an increase or slight fluctuations in GSCI throughout the

entire period studied. The GSCI in Slovakia increased very intensively. During the analyzed

period, the GSCI in this country became much larger, for about 6.6% (from 48.5 points to

almost 51.9). In this case, the average annual increase in sustainable competitiveness area

during the period under consideration is over 0,5 points, with a good fit (R2 = 0.52). Poland

also showed a good fit of the trend line (R2 = 0.51) over the period considered. In the case of

this country, the GSCI has increased since 2013 by 3.3% (from over 49.9 points to 51.6).

Despite the growing tendency, the average annual growth of the sustainable competitiveness

area amounted to about 0.4 points. What is interesting, the GSCI in Hungary was the lowest

among the countries surveyed in 2023 but it was not in 2013. At the beginning of the analyzed

period, the index rated 50.4 points and it was on the second place, just behind the Czechia.

Hungary is the only country which shows the decrease in GSCI. In the analyzed period, in

this country it decreased for almost 2% (from 50.4 points to almost 49.4). The average annual

rate was decreasing by about 0.3 points. Moreover, the trend line fit in this case was very low.

The components of The Global Sustainable Competitiveness Index are: Natural Capital,

Social Capital, Intellectual Capital, Resource Efficiency, Economic Sustainability and

Governance Performance and they were also assessed (Figure 3). Over years, the Sustainable

Competitiveness model underwent updates and revisions to adapt to changes in global

trends, emerging issues, and advancements in sustainability metrics. These changes have

y = 0.4145x + 47.895
R² = 0.5123

y = 0.4745x + 49.253
R² = 0.4158.

y = 0.5164x + 48.411
R² = 0.5214

y = 0.3x + 46.745
R² = 0.1879
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