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Preface

Ladies and gentlemen, dear colleagues,

the Hradec Economic Days (HED) conference has been traditionally and continuously
held since 2003. This year we are opening a new decade with our 22" HED which took place
April 11-12 in Hradec Kralové. The University of Hradec Kralové organized the conference
in cooperation with the Wroclaw University of Economics, the Cracow University of
Economics.

The aim of the HED 2024 conference was to present the results of scientific research
activities in the fields of economics, business economics, and management. We became a
regular platform for meeting experts from such disciplines strengthening interdisciplinary
relations and establishing personal contacts important for the submission of joint research
projects and creating space for the presentation and publication of young members of an
academic community. To fulfill these goals, we provided presentation sessions and a plenary
session with foremostly keynote speakers:

¢ Alan Gibbons (Ambassador of Ireland to the Czech Republic),
e Magnus Svendsen & Jorgen Sjavik (Founders of Oslo Analytic),
e Josef Diblik (External CFO and Consultant).

To boost academia and practice interconnection, we also prepared discussion sessions:
e Entrepreneurial Mindset & Team Building,
e Shareholder value and value creation.

Proceedings from the conference HED 2024 contain 45 contributions in English. The
authors of the conference papers were academics and other professionals from the Czech
Republic, Poland, China, Slovakia and Spain. I would like to warmly thank all participants
of the HED conference for their contributions and favor. The final recognition belongs to the
HED secretary assoc. prof. Ivan Soukal, editor Dr. Jan Maci, our organization, and scientific
committee for their work. I would like to thank our co-funding our partners: the project no.
EHP-BFNU-OVNKM-4-214-01-2022 of the EEA Funds 2014-2021 and the grant no. 24RGI02-
0077 of the Hradec Kralové region.

Hradec Kralove, April 10, 2024 —
Assoc. Prof. Petra Maresova
General Chairman of Hradec Economic Days
Faculty of Informatics and Management
University of Hradec Kralove
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Assessing Socio-Demographic Influences on
Perceptions of the Benefits of Short-Term Rentals in
the Sharing Economy: A Pilot Study

Karel ALLOH, Michal CERMAK, Petra SANOVA* and Josef ABRHAM

Czech University of Life Sciences Prague, Prague, Czech Republic; Alloh@pef.czu.cz, Cermak@pef.czu.cz,
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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).



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



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-lzquierdo 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.



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" (Chéréque, 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?

e 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.

e Improvement in public services.
e 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 + ¢) @

2.3. The Hypothesis

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

e 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:

e Generation Z: Respondents aged 18-26 belong to this generation.

e Group Y (Millennials): Respondents aged 27-42 were classified as Millennials, also known
as Generation Y.

o Group X: Respondents aged 43-58 were classified as Generation X.

e Group BB (Baby Boomers): Respondents aged 59-77 were categorized as members of the
Baby Boomer generation.

e 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.

Improvement in local amenities

Improvement in public services

Leads to more local investment

Visitors stay in less-touristed neighborhoods

Visitors spend more money in the neighborhoods
where they stay

Additional source of income for hosts

Travelling is more affordable

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
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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.

Improvement in local amenities
Improvement in public services
Leads to more local investment

Visitors stay in less-touristed neighborhoods

Visitors spend more money in the
neighborhoods where they stay

Additional source of income for hosts

Travelling is more affordable

0 1000 2000 3000 4000 5000 6000

SG "BB mX mY mZ

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



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.

Improvement in local amenities
Improvement in public services
Leads to more local investment

Visitors stay in less-touristed neighborhoods

Visitors spend more money in the
neighborhoods where they stay

Additional source of income for hosts

Travelling is more affordable

o

2000 4000 6000 8000

Female m Male

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 accommaodation 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
guality, 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 arule, 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
guality 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
qgualified 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 (SMESs) 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 Yesiltas (2022)
note in their article that the literature focuses on the aspects “acquiring, developing and retaining
talent” (Jibril & Yesiltas, 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:

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

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

e  What are SMEs? (1)

¢ Isthe 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)

e What is the view of potential employees? (4)

e  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 (1fM, 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 etal., 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
guestion 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
Employment agency
E-Recruitment 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

Family part time job

2
1
Family full time job 7
6

owner brewery

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 |72 |9|1|1|1]|1]3]|1
Age 14115|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 14115|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

Work Live Financial Working Employer

Expectations Balance Development Aspects Environment Brand
Mean value 3.8 4.3 3.7 3.9 2.8

Further

training, work is not only a

Important Work must be Feedback, Good basic job, Teamwork, Positive employer
aspects fun Appreciation salary familiar working image
of atmosphere
performance

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
gualified. 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
gualifications 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 (Kocher 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. Itis 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 (Kdcher 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 humber 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; Zivi¢njak 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)

30



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 acomprehensive 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
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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:

Total Distance Traveled (m)
100 warehouse positions

800.000 739.520
700.000
£00.000 570.910 587.110
500.000
400.000
300.000
200.000

100.000
0.000

0.000
Brute Force Factorial Nearest Neighbor Insertion Nearest Simulated Annealing
Neighbor

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

positions
Computation Time (s)
100 warehouse positions
0.050 0.046
0.045
0.040 0.037
0.035
0.030
0.025
0.020
0.015
0.010
0-005 0.000 0.001
0.000 f—
Brute Force Factorial Nearest Neighbor Insertion Nearest Neighbor  Simulated Annealing

Figure 2. Chart represents the measured values of computation time for a dataset of 100 warehouse
positions
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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 significantimpact 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 dopravniho
vyzkumu, 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 4619 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 electromobility development has been significantly evident since 2020 in the
segment of passenger’s cars (M1) and light commercial vehicles (N1) as shows Figure 1 and
Figure 2. The segment of cargo trucks (N2 and N3) has not yet been influenced by the
electromobility — only 11 BEV has been recorded in the Czech Republic as of 31. 12. 2022.
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Figure 1. Electromobility development in passenger’s car category (in pc) (Centrum dopravniho
vyzkumu, v.v.i. (2023))
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Figure 2. Electromobility development in LUV category (in pc) (Centrum dopravniho vyzkumu, v.v.i. (2023))

Although the period of 2015-2022 is too short to statistically prove a trend, the
preliminary data of 2023 are consistent with such idea. Moreover, recent government support
program of almost 2 billion CZK for acquisition of a new EV or new charging station
construction can probably even accelerate the electromobility development in
the Czech Republic.

The research team also analyzed the development of the public charging points
especially in relation to the number of EV (Figure 3).



3,000 r 9.0 7 10.0

8.7
1 90
2,500 F 1 80
2,000 | 1 70 £
160 §
1,500 + 4 5.0 g
1516 4 40 >
1,000 t | 30 &
500 | 750 1 20
132 202 286 463 1 10
0 0.0

2015 2016 2017 2018 2019 2020 2021 2022

Charging points ==@=EV per point

Figure 3. Development of public charging points in relation to EV in category M1, N1, N2, N3 (Centrum
dopravniho vyzkumu, v.v.i. (2021), Ministry of industry and trade (2023), own calculation)

The number of public charging points increased from 132 in 2015 to 2,643 in 2022,
however, the growth rate of EV was even higher. Therefore, 5 electric vehicles per one public
charging point was recognized in 2019, while the proportion got worse in 2022 to 9 EV per
one public charging point. The BUS category was excluded from the calculation based on the
assumption of primary usage for city public transportation and, therefore, consuming

electricity in non-public charging stations.

3.2. Consumption of Fossil Fuel and Electricity in Electric Vehicles

The major tax implications of transportation are closely connected with the consumption
of fuel — fossil or alternatively electricity. The total consumption of fossil fuel (petrol and
diesel) is regularly reported by the statistical office. However, the electricity consumed by EV
is statistically monitored by the Ministry of Industry and Trade only in respect of public
charging stations. The electricity supplied by non-public charging points has not yet been
officially monitored in the Czech Republic. Therefore, the research team calculated the total
amount of electricity consumed by EV based on number of registered EV, average annual

mileage and average consumption of electricity per vehicle (Equation 1):
n
C:in*mi*ci (]‘)
i=1

where i = type of vehicle (M1-N3), x =number of vehicles of particular type, m = coefficient of average
annual mileage, c = coefficient of average fuel (fossil or electricity) consumption per 100 km.
Coefficients m, c applied for the situation in the Czech Republic are summarized in
Table 2 below. However, it may be different for other state based on specific socioeconomics
situation (population density, average distance between municipalities, public transport
development, etc.).
The consumption of fossil fuel and electricity consumed in EV are showed in following

Figure 4 and Figure 5.
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Table 2. Coefficients m, c applied for the Czech Republic (Divis (2018), Sdruzeni dopravnich podnik
CR (2022), Euroenergy (2021), Beck (2021), Peichl (2009), Bandivadekar et al. (2020))

Passenger car BUS Light commercial Cargo truck
Category of vehicle vehicle
M1 M2 + M3 N1 N2 + N3

Average annual mileage 8,053 39,182 19,100 124,800
(in km)

Average electricity consumption

(in KWh/100 km) 17 130 25 145
Average fuel consumption 713 41 79 2

(in 1/100 km)
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Figure 4. Consumption of fossil fuel (Czech statistical office (2017), Czech statistical office (2018), Czech
statistical office (2022), Czech statistical office (2023b)
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Figure 5. Consumption of electricity from public and non-public charging points (Ministry of industry
and trade (2023) and own calculation)
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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:

A )
VAT =C* 0%+ ¢

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),
Reditelstvi silnic a dalnic (2022), Statni fond dopravni 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 2.38 411 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 45222 | 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 4422 | 4,758 5,007 5,202 5,382 4814 | 5467 | 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.
Acknowledgments: This paper is a partial result of the research project No. DKVIGA202201— The impacts of

successful electromobility development on the tax mix of the Czech Republic in the context of EU policies,
supported by the Internal Grant Agency (IGA) of Skoda Auto University.

Conflict of interest: none.

a7



References

Act no. 353/2003, o spotrebnich danich. Czech Republic. The Parliament of The Czech Republic.
https://www.psp.cz/sqw/sbirka.sqw?0=4&T=317

Act no. 235/2004, o dani z pridané hodnoty. Czech Republic. The Parliament of The Czech Republic.
https://www.psp.cz/sqw/sbirka.sqw?0=4&T=496

Act no. 586/1992, o danich z p#ijmii. Czech Republic. The Parliament of The Czech Republic.
https://www.psp.cz/sqw/sbirka.sqw?cz=586&r=1992

Anderson, J. E., Bergfeld, M., Nguyen, D. M., & Steck, F. (2022). Real-world charging behavior and preferences
of electric vehicles users in Germany. International Journal of Sustainable Transportation, 17(9), 1-15.
https://doi.org/10.1080/15568318.2022.2147041

Bandivadekar, A., Miller, J., Kodjak, D., Muncrief, R., Yang, Z., Jong, R. D., Fabian, B., Fulton, L., Teter, J.,
Gorner, M., Perkins, S., Kauppila, J., Cazzola, P., & Clarke, R. (2020). Vehicle efficiency and electrification: A
global status report. Global fuel economy initiative for zero carbon vehicles by 2050. FIA Foundation.
https://www.globalfueleconomy.org/media/791561/gfei-global-status-report-2020.pdf

Baresch, M., & Moser, S. (2019). Allocation of e-car charging: Assessing the utilization of charging infrastructures by
location. Transportation Research Part A: Policy and Practice, 124, 388-395. https://doi.org/10.1016/j.tra.2019.04.009

Bauer, G. (2018). The impact of battery electric vehicles on vehicle purchase and driving behavior in Norway.
Transportation Research Part D: Transport and Environment, 58, 239-258. https://doi.org/10.1016/j.trd.2017.12.011

Beck, J. (2021). Spotieba pohonnych hmot ve spolec¢nosti LOG — IN CZ [Bachelor thesis, University of Pardubice].
Digital Library of University of Pardubice.
https://dk.upce.cz/bitstream/handle/10195/78867/Beck]_SpotrebaPohonnych_KP_2021.pdf?sequence=1&is
Allowed=y

Bjerkan, K. Y., Ngrbech, T. E., & Nordtemme, M. E. (2016). Incentives for promoting battery electric vehicle
(BEV) adoption in Norway. Transportation Research Part D: Transport and Environment, 43, 169-180.
https://doi.org/10.1016/j.trd.2015.12.002

Bonzi Teixeira, A., Benavides, J., Rasteletti, A., Urrea Rios, I. L., & Madrigal, M. (2022). A Framework for the Fiscal
Impact of Electromobility (Discussion paper No. IDB-DP-930). Inter-American Development Bank.
https://doi.org/10.18235/0004039

Centrum dopravniho vyzkumu. (2023). Dataset of vehicles registered in CZ in 2015 — 2022.

Centrum dopravniho vyzkumu. (2021). Analyza sloZeni vozového parku v navaznosti na Narodni akcni plan cisté
mobility k 30.6. 2021. Ministerstvo dopravy CR.
https://www.mdcr.cz/getattachment/Dokumenty/Strategie/Mobilita/ Analyza-slozeni-vozidloveho-
parku/2021-06-30-NAP-CM-Analyza-slozeni-vozidloveho-parku-CR.pdf.aspx

Czech Statistical Office. (2023a). Czech Republic: key macroeconomic indicators. [Ceny pohonnych hmot od roku 2001]
[Data set]. Retrieved September 4, 2023, from https://www.czso.cz/csu/czso/ceny-pohonnych-hmot-od-roku.

Czech Statistical Office. (2023b). Czech Republic: key macroeconomic indicators. [Tab. 1 Spotteba vybranych ropnych
produktii v CR — prosinec 2020, 2021, 2022]. [Data set] Retrieved September 4, 2023, from
https://www.czso.cz/csu/czso/spotreba-vybranych-ropnych-produktu-a-zemni-plyn-prosinec-2022

Czech Statistical Office. (2022). Czech Republic: key macroeconomic indicators. [Tab. 1 Spotteba vybranych ropnych
produktii v CR — prosinec 2019, 2020, 2021]. [Data set] Retrieved September 4, 2023, from
https://www.czso.cz/csu/czso/spotreba-vybranych-ropnych-produktu-a-zemni-plyn-prosinec-2021#

Czech Statistical Office. (2018). Czech Republic: key macroeconomic indicators. [Tab. 1 Spotteba vybranych ropnych
produktii v CR — prosinec 2016, 2017, 2018]. [Data set] Retrieved September 4, 2023, from
https://www.czso.cz/csu/czso/spotreba-vybranych-ropnych-produktu-a-zemni-plyn-prosinec-2018#

Czech Statistical Office. (2017). Czech Republic: key macroeconomic indicators. [Tab. 1 Spotfeba vybranych ropnych
produkti v CR - prosinec 2014, 2015, 2016]. [Data set] Retrieved September 4, 2023, from
https://www.czso.cz/csu/czso/spotreba-vybranych-ropnych-produktu-a-zemni-plyn-prosinec-2016

Divig, T. (2018). Analysis of consequence of petrol engine passenger cars electrification [Bachelor thesis, Ceské Vysoké
uceni v Praze]. https://dspace.cvut.cz/bitstream/handle/10467/79921/F2-BP-2018-Divis-Tomas-
BP_Divis_2018.pdf?sequence=-1&isAllowed=y

Elgouacem, A, Halland, H., Botta, E., & Singh, G. (2019). The fiscal implications of the low-carbon transition. In GGSD
Forum. Issue paper. OECD. https://mwww.oecd.org/greengrowth/GGSD_Forum%20Paper_Fiscal%20Implications.pdf

48


https://doi.org/10.1016/j.trd.2015.12.002
https://www.czso.cz/csu/czso/ceny-pohonnych-hmot-od-roku

Euroenergy. (2021). Aktualizace predikce vyvoje elektromobility v CR do roku 2045. EuroEnergy.
https://www.mpo.cz/assets/cz/energetika/strategicke-a-koncepcni-dokumenty/narodni-akcni-plan-pro-
chytre-site/2022/2/Elektromobilita_predikce-do-2045.pdf

Filla, A., Madr, M., Andrlik B., & Formanova, L. (2020). Electromobility Development as a Factor Affecting Tax
Revenues: Evidence from Norway. In European Scientific Conference of Doctoral Students (pp. 43-44).

Filova, M. (2020). Development of electromobility in relation to Covid-19 in the Czech Republic. In European
Scientific Conference of Doctoral Students (pp. 45-46).

Fevang, E., Figenbaum, E., Fridstrem, L., Halse, A. H., Hauge, K. E., Johansen, B. G., & Raaum, O. (2021). Who
goes electric? The anatomy of electric car ownership in Norway. Transportation Research Part D: Transport
and Environment, 92, 102727. https://doi.org/10.1016/j.trd.2021.102727

Figenbaum, E., Assum, T., & Kolbenstvedt, M. (2015). Electromobility in Norway: experiences and
opportunities. Research in Transportation Economics, 50, 29-38. https://doi.org/10.1016/j.retrec.2015.06.004

Figenbaum, E. (2020). Norway — The world leader in BEV adoption. In M. Contestabile, G. Tal, & T. Turrentine
(Eds.), Who’s driving electric cars: Understanding consumer adoption and Use of plugin electric cars (pp. 89-120).
Springer Cham. https://doi.org/10.1007/978-3-030-38382-4

Friant, M. C., Vermeulen, W. J., & Salomoneg, R. (2021). Analysing European Union circular economy policies: Words
versus actions. Sustainable Production and Consumption, 27, 337-353. https://doi.org/10.1016/j.spc.2020.11.001

Hartley, K., van Santen, R., & Kirchherr, J. (2020). Policies for transitioning towards a circular economy:
Expectations from the European Union (EU). Resources, Conservation and Recycling, 155, 104634,
https://doi.org/10.1016/j.resconrec.2019.104634

Laroche, P. C., Schulp, C.J., Kastner, T., & Verburg, P. H. (2022). Assessing the contribution of mobility in the
European Union to rubber expansion. Ambio, 51(3), 770-783. https://doi.org/10.1007/s13280-021-01604-z

Leurent, F., & Windisch, E. (2012). Benefits and costs of electric vehicles for the public finances: integrated
valuation model and application to France. In ATEC ITS Conference France 2012: Smart mobility: from research
to practice. https://doi.org/10.1016/j.retrec.2015.06.006

Ministry of Finance of the Czech Republic. (2023). Zpréava o ¢innosti Finanéni spravy Ceské republiky a Celni spravy Ceské
republiky za roky 2015 - 2022. Retrieved May 20, 2023 from https:/AMamw.mfcr.cz/cs/dane-a-ucetnictvi/dane/danove-a-
celni-statistiky/zpravy-o-cinnosti-financni-a-celni-sprav/m

Ministry of industry and trade of the Czech Republic. (2022). Zprava o aktualizaci a stavu evidence verejnych
dobijecich stanic pohonnych hmot v CR k 31. 12. 2021. Retrieved May 20, 2023 from
https://www.mpo.cz/assets/cz/energetika/statistika/statistika-a-evidence-cerpacich-a-dobijecich-
stanic/2022/7/Zprava-o-aktualizaci-a-stavu-Evidence-dobijecich-stanic-pohonnych-hmot-v-CR-k-31-12-
2021_v05.pdf

Ministry of industry and trade of the Czech Republic. (2023). Zpréava o aktualizaci a stavu evidence verejnych
dobijecich stanic pohonnych hmot v CR k 31. 12. 2022. Retrieved May 20, 2023 from
https://www.mpo.cz/assets/cz/energetika/statistika/statistika-a-evidence-cerpacich-a-dobijecich-
stanic/2023/8/Evidence-dobijecich-stanic-2022_03.pdf

Mitteregger, M., Soteropoulos, A., Brcthaler, J., & Dorner, F. (2019). Shared, Automated, Electric: the Fiscal
Effects of the “Holy Trinity”. In REAL CORP 2019 Proceedings/Tagungshand (pp. 627-636).

Patola, K., & Szpytko, J. (2021). Electromobility in Smart Cities. In Electric Mobility in Public Transport—Driving
Towards Cleaner Air (pp. 3-12). Cham: Springer International Publishing.

Peichl, R. (2009). Spotreba pohonnych hmot autobusii dle pouzitych motorii na linkach DPO a.s. [Diploma thesis,
Vysoka Skola banska - Technicka univerzita Ostrava]. http://hdl.handle.net/10084/71609

Punzo, G., Panarello, D., & Castellano, R. (2022). Sustainable urban mobility: evidence from three developed
European countries. Quality & Quantity, 56(5), 3135-3157. https://doi.org/10.1007/s11135-021-01253-0

Sdruzeni dopravnich podniki CR. (2022). Annual report 2021. Sdruzeni dopravnich podnik CR.
https://www.sdp-cr.cz/uploads/_web/vyrocni-zpravy/Vyrocni-zprava-SDP-za-rok-2021_web.pdf

Statni fond dopravni infrastruktury. (2024). Z&vérecna zprava k hospodarskym vysledkiim dalnicnich kuponii emise
2015-2022. Retrieved January 8, 2024 from https://www.sfdi.cz/dalnicni-kupony/zaverecne-zpravy/

Singh, B., & Strgamman, A. H. (2013). Environmental assessment of electrification of road transport in Norway:
Scenarios and impacts. Transportation Research Part D: Transport and Environment, 25, 106-111.
https://doi.org/10.1016/j.trd.2013.09.002

Reditelstvi silnic a dalnic. (2022). Dataset of toll and milage per vehicle in 2016 — 2022. Personal communication.

49


https://doi.org/10.1016/j.retrec.2015.06.004
https://doi.org/10.1016/j.retrec.2015.06.006

Tsakalidis, A., Krause, J., Julea, A., Peduzzi, E., Pisoni, E., & Thiel, C. (2020). Electric light commercial vehicles:
Are they the sleeping giant of electromobility? Transportation Research Part D: Transport and Environment, 86
https://doi.org/10.1016/j.trd.2020.102421

Vogt-Schilb, A., Jaramillo, M., Victor-Gallardo, L., Quiros-Tort6s, J., & Rodriguez-Zuaniga, M. (2022). Policy
options to mitigate the fiscal impact of road transport decarbonization: the case of Costa Rica (Working paper
series, 1262). Inter-American Development Bank. https://doi.org/10.18235/0003402

50


https://www-sciencedirect-com.infozdroje.czu.cz/journal/transportation-research-part-d-transport-and-environment
https://doi.org/10.1016/j.trd.2020.102421

doi: 10.36689/uhk/hed/2024-01-005

The Impact of the Energy Crisis and Crisis Related to
the COVID-19 Pandemic on the Income from the
Work of Employees in Selected Sectors of the Czech
Economy

Diana BILKOVA

Prague University of Economics and Business, Prague, Czechia; bilkova@vse.cz

Abstract: The paper deals with the development of the average gross monthly work income
from the middle of the first decade of the 21t 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 2020-2021. 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 2005-2022, including predictions of this development
for the period 2023-2025 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
unitis 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 wi = (1 — a)-a" " ¥,
where t is a time variable, n is the length of the time series, and o 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 1-9 show the construction of time series models of nominal average gross labour
earnings by selected sectors in the period 2005-2022, including predictions for the period
2022-2025, 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 2023-2025, using chain consumer price indices
representing the annual rate of inflation. Predictions of chain indices of consumer prices for
the period 2023-2025 were also constructed using an autoregressive model, see Figure 10.

Figures 1-10 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.
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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 2005-2022, including predictions for the period 2023-2025 for the
Sector of Agriculture, Forestry and Fishing
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Time Sequence Plot for Industry

(X 1000% Holt's linear exp. smoothing with alpha = 0,9999 and beta = 0,0961
5
B ] actual
47 [ - —— forecast
> r 14— 95,0% limits
] B ] i
= BT
o L i
= B ]
27 | - 1
- //// ]
17 b ]

0 4 8 12 16 20 24

Figure 2. Holt's linear exponential smoothing of the time series of nhominal average gross monthly
income from work in the period 2005-2022, including predictions for the period 2023-2025 for the
Sector of Industry
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Figure 3. Holt's linear exponential smoothing of the time series of nhominal average gross monthly
income from work in the period 2005-2022, including predictions for the period 2023-2025 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 2005-2022, including predictions for the period 2023-2025 for the
Sector of Information and Communication

54



Time Sequence Plot for Financial_and_insurance
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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 2005-2022, including predictions for the period 2023-2025 for the
Sector of Financial and Insurance Acrivities
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Figure 6. Holt's linear exponential smoothing of the time series of nhominal average gross monthly
income from work in the period 2005-2022, including predictions for the period 2023-2025 for the
Sector of Education
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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 2005-2022, including predictions for the period 2023-2025 for the
Sector of Human Health and Social Work Activities
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Figure 8. Holt's linear exponential smoothing of the time series of nhominal average gross monthly
income from work in the period 2005-2022, including predictions for the period 2023-2025 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 2005-2022, including predictions for the period 2023-2025 for the Sector of Administrative and
Support Service Activities
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Figure 10. Model ARIMA of the time series of chain indices of consumer prices in the period 2005-
2022, including predictions for the period 2023-2025 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 2005-2022, including predictions of this development for the period
2023-2025 by sectors, and Figure 12 represents the development of the real average gross
monthly income from work in the period 2005-2022, including predictions of this
developments for the period 2023-2025 by sectors.

Figure 13 shows the development of the growth rate of nominal average gross monthly
income from work in the period 2005-2022, including predictions of this development for the
period 2023-2025 by sectors, and Figure 14 shows the development of the growth rate of real
average gross monthly income from work in the period 2005-2022 including predictions of
this development for the period 2023-2025 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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Figure 11. Development of the nominal average gross monthly income from work (CZK) in the period
2005-2022, including predictions for the period 2023-2025 according to selected sectors
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Figure 12. Development of the real average gross monthly income from work (CZK) in the period 2005~
2022, including predictions for the period 2023-2025 according to selected sectors
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Figure 13. Development of the growth rate (%) of nominal average gross monthly income from work
in the period 20052022, including predictions for the period 2023-2025 according to selected sectors
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Figure 14. Development of the growth rate (%) of real average gross monthly income from work in the
period 2005-2022, including predictions for the period 2023-2025 according to selected sectors
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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.

Acknowledgments: This paper was subsidized by the funds of Institutional support of a long-term conceptual
advancement of science and research number IP400040 at the Faculty of Informatics and Statistics, Prague
University of Economics and Business.

Conflict of interest: none.

References

Di Quirico, R. (2010). Italy and the Global Economic Crisis. Bulletin of Italian Politics, 2(2), 3-19.
https://www.gla.ac.uk/media/Media_191024_smxx.pdf

Estupinan, X., & Sharma, M. (2020). Job and Wage Losses in Informal Sector due to the COVID-19 Lockdown
Measures in India. SSRN, 1-24. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3680379

Estupinan, X., Gupta, S., Sharma, M., & Birla, B. (2020). Impact of COVID-19 Pandemic on Labour Supply, Wages and
Gross Value Added in India. The Indian Economic Journal, 68(4), 572-592. https://doi.org/10.1177/0019466221999143

Koebel, K., & Pohler, D. (2020). Labor Markets in Crisis: the Double Liability of Low-Wage Work during COVID-19.
Industrial Relations: A Journal of Economy and Society, 59(4), 503-531. https://doi.org/10.1111/irel.12269

Lampa, R., & Oro, G. (2023). Can the Side Effects of Sanctions and Energy Inflation Trigger the Disintegration of the
International Monetary Regime? PSL Quarterly Review, 76(306), 225-242. https://doi.org/10.13133/2037-3643/18249

Ozili, P. K., & Ozen, E. (2023). Global Energy Crisis: Impact on the Global Economy. In K. Sood, S. Grima,
P. Young, E. Ozen, & B. Balusamy. (Eds.), The Impact of Climate Change and Sustainability on the Insurance
Market, 29. Wiley. https://doi.org/10.1002/9781394167944.ch29

Psacharopoulos, G., Collis, V., Patrinos, H. A., & Vegas, E. (2020). Lost Wages: The COVID-19 COST of School
Closures. SSRN, 1-16. https://doi.org/10.2139/ssrn.3682160

Vilerts, K. (2018). The Public-Private Sector Wage Gap in Latvia. Baltic Journal of Economics, 18(1), 25-50.
https://www.ceeol.com/search/article-detail ?id=770175

Weber, E., & Yilmaz, Y. (2023). Designing Short-Time Work for Mass Use. European Journal of Social Security,
25(1), 60-76. https://doi.org/10.1177/13882627231161511

Western, B., & Rosenfeld, J. (2011). Unions, Norms, and the Rise in US Wage Inequality. American Sociological
Review, 76(4), 513-537. https://doi.org/10.1177/0003122411414817

61


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3680379
https://doi.org/10.1177/001946622199
https://doi.org/10.1111/irel.12269
https://www.ceeol.com/search/article-detail?id=770175
https://doi.org/10.1177/0003122411414817

doi: 10.36689/uhk/hed/2024-01-006

Trends and Prospects for Tourism Development in EU
Countries

Tetiana BUT

University of Hradec Kralove, Hradec Kralove, Czech Republic; tetiana.but@uhk.cz

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.
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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.

Sanchez-Bayodn 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



3000 000 000

2500000 000

2000 000 000

1500 000 000

1 000 000 000

500 000 000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

= Total nights spent == Nights spent by domestic guests

= Nights spemt by International guests

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).
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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

65



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, 2024a).

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.
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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 a). 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.
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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% | 155% | 11.8% | 10.1%
EU 27 20.0% | 106.0% | 12.9% | 10.9% | 9.4% 17.3% | 110.1% | 14.1% | 105% | 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

1. Activities that benefit tourists
(travelers and/or holidaymakers)

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.

2. Responsible tourism measures that
benefit the tourism industry and regions

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,

e environmental protection,

e 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:

o 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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o 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.

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

e 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:

o Persons with disabilities require special conditions and facilities.

e 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.

e 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;

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

o Allairlines 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
guality 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 KoSice 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 (VartaSova & Cervend, 2017: Budek & Sopkuliak, 2016; Papcunova & Hudakova, 2021;
Samalik & Horvath, 2022; Butoracova Sindleryova 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:

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

e 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, SmiZany. 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 (city districts: Devinska Nova Ves, Dubravka, Karlova

Bratislava self-governing region (BA) | Ves, Nové Mesto, PetrZalka, Podunajské Biskupice, Raca, Ruzinov,

Staré Mesto, Vrakuna), Malacky, Modra, Pezinok, Senec, Stupava

Trnava self-governing region (TT)

Dunajska Streda, Galanta, Hlohovec, Holi¢, PieStany, Senica,
Sered, Skalica, Samorin, Trnava, Velky Meder

Nitra self-governing region (NR)

Kolarovo, Komarno, Levice, Nitra, Nové Zamky, Sala, Starovo,
Surany, Topol¢any, Vréble, Zlaté Moravce

Banovce nad Bebravou, Dubnica nad Vahom, Handlova, Myjava,

Trencin self-governing region (TN) Nova Dubnica, Nové Mesto nad Vahom, Partizanske, Povazska

Bystrica, Prievidza, Puchov, Stara Turd, Trencin

Zilina self-governing region (ZA)

Bytda, Cadca, Dolny Kubin, Kysucké Nové Mesto, Liptovsky
Mikulas, Martin, Ruzomberok, Tvrdosin, Zilina

Banska Bystrica self-governing region

Banska Bystrica, Banska Stiavnica, Brezno, Detva, Filakovo,
Lucenec, Revtca, Rimavska Sobota, Velky Krti, Zvolen, Ziar nad

(B8) Hronom
Bardejov, Humenné, Kezmarok, Levoca, Poprad, PreSov, Sabinov,
PreSov self-governing region (PO) Snina, Stara 'ubovria, Stropkov, Svidnik, Velké Kapusany, Vranov

nad Toplou

Kosice self-governing region (KE)

Kosice (city districts: Dargovskych hrdinov, Juh, Nad jazerom,
Sever, Sidlisko KVP, Sidlisko Tahanovce, Staré Mesto, Zapad)
Krompachy, Michalovce, Moldava nad Bodvou, RoZnava, Secovce,
Smizany, SpiSska Nova Ves, TrebiSov, Velké KapuSany

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

Banska Stiavnica, Filakovo, Krompachy, Modra, Se¢ovce, Smizany, Stara Turé,
Starovo, Surany, Tvrdosin, Velké Kapusany, Velky Meder, Vréable

10,000 to 15,000 inhabitants

Bytca, Detva, Holi¢, Kolarovo, Kysucké Nové Mesto, Levoca, Moldava nad
Bodvou, Myjava, Nova Dubnica, Revlca, Sabinov, Stropkov, Stupava, Svidnik,
Samorin, Velky Krti§, Zlaté Moravce

15,000 to 20,000 inhabitants

Banovce nad Bebravou, Dolny Kubin, Galanta, Handlova, KeZmarok, Malacky,
Nové Mesto nad Vahom, Puchov, Roznava, Senica, Sered, Skalica, Snina, Stara
Luboviia, Ziar nad Hronom

20,000 to 25,000 inhabitants

Brezno, Cadca, Dubnica nad Vahom, Dunajska Streda, Hlohovec, Partizanske,
Pezinok, Rimavska Sobota, Senec, Sal'a, Vranov nad Toplou, TrebiSov

25,000 to 53,000 inhabitants

Lucenec, PieStany, Ruzomberok, Topol¢any, Bardejov, Humenné, Levice,
Liptovsky Mikulds, Komarno, Michalovce, Nové Zamky, PovaZskéa Bystrica,
SpiSsk& Nova Ves, Martin, Poprad, Prievidza, Zvolen

Regional cities

Banska Bystrica, Bratislava, KoSice, Nitra, PreSov, Trencin, Trnava, Zilina

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 Trencin 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, KoSice self-
governing region exhibits a positive value (2.95%), signaling a robust financial position.

Trencin self-governing region and KoSice 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 Trencin self-governing region
recording the highest values (426.81%) and Banska 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
Trencin 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-a-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-a-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
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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 reservaoirs.

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
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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
guestion, 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
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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 KoSice self-governing region. It is noteworthy
that urban conglomerates, urban precincts, the municipal administration of KoSice, and the
municipality of Smizany have recorded the most suboptimal outcomes (Liabilities overdue
in relation to currentincome, 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 Trencin self-governing region,
Trnava self-governing region, and Zilina 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 (PreSov 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 PreSov 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 KoSice 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 PreSov 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- 15,000- 20,000- 25,000- Regional

10,000 15,000 20,000 25,000 53,000 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
:_r:?::rl::es overdue in relation to current 3 5 4 1 6 )
Liabilities unpaid 60 days or more

. . . 4 5 3 2 6 1

overdue in relation to current income
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 KoSice 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
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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 KoSice 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 Garfstrom 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 pointis 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 nhorms (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. s 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)

corporation.

person.

Form Limited liability | Joint-stock Cooperative Licensed trade | General

company company commercial
partnership

Characteristics | Limited liability | A joint stock | It is only an | Operated on | Characterized by
company. The | company is a | option  when | one’s own | a democratic
founders hold | form of | the responsibility. | management
shares in the | business cooperation Suitable  for | style. Individual
profits and have | entity  that | and smaller reuse | members decide
limited liability. issues its own | participation of | centers  and | on business
The executive | shares. It is | individual reuse points. | matters.
director bears | suitable for | members are | Obtaining a
personal liability | larger emphasized. trade license is
for the company's | projects and | To operate a | required, the
debts in the given | makes it | reuse center or | categorization
circumstance, possible  to | reuse  point, | of which will
involving the | raise capital | this legal form | be based on
encumbrance of | from of operating a | the type of
their personal | shareholders. | social activity
assets. Legal | Shareholders | cooperative carried  out.
provisions have an | should be | Carried out by
govern the | ownership chosen. a natural
particulars of | interest in the person as a
such instances business self-employed

Legal Section 132 et seq. | Section 243 et | Section 552 et | Section 45 et | Section 95 et seq.
regulations of Act No. | seq. of Act | seq. of Act No. | seq. of Act No. | of Act No.
90/2012 Sh., on | No. 90/2012 | 90/2012 Sh., on | 455/1991 Sh., | 90/2012 Coll., on
Business Sh., on | Business the Trade | Business
Corporations and | Business Corporations Licensing Act | Corporations and
Cooperatives Corporations | and Cooperatives
and Cooperatives
Cooperatives
Advantages Low share capital | High capital | Cooperative Simple, quick, | It does not create
of 1 CZK. stock. members and time- and | share capital.
actively money-saving
participate in | establishment
the decision- | of a licensed
making trade.
process. Each
member  has
the right to
participate in
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