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USE OF SOCIAL MEDIA IN EUROPEAN UNION ENTERPRISES

Diana Bednarcikova, Anita Romanova

Abstract

Social media (SM) serves as a digital platform and enables the creation and exchange of user-
generated content for communication and information sharing. SM platforms are of growing
importance, reflecting different dimensions of positions, creating online spaces, performing
virtual representations of social networks and, above all, enabling mutual connection. SM tools
are changing rapidly, they have different purposes, and the main thing businesses should
understand is how the tools work. The aim of the scientific article is to map the use of social
media in business entities in the countries of the European Union. The scientific article includes:
definitions of social networks and SM, types of SM, an overview of the use of SM in enterprises
of the world and the European Union (EU), associations of mutual use of SM by types in EU
countries, and the influence of the use of advertising on the use of SM. The results of the
scientific article confirm the significance of positive associations of mutual use of SM, where
the variables are strongly or very strongly related to each other. We also found a positive effect
of the use of Internet advertising in a strong 62.11% rate on the use of SM.

Keywords: social networks, social media, business, European Union
JEL classification: M15, O14



Introduction

Information and communication technologies (ICT) are currently the main driving force of
economic, economic and social growth in the world. Their influence in various forms such as
social media platforms (SM) also affects the business sector, where they increase the
possibilities of efficiency, competitiveness and business growth. SM is also one of the elements
of the digital transformation of businesses, which increases: addressing current and potential
customers, branding, sales and other aspects related to business.

1 Theoretical background

Entrepreneurs often rely on their strong and weak ties in social networks (Granovetter, 1973),
which include the pattern of all communication ties and are also referred to as "communication
network" (Weenig, 2004). Networks are generally all-around individuals and can be tangible
objects in Euclidean space or entities defined in abstract space (Boccaletti, 2006). According to
scientists, social networks (SS) are defined as:

+ the way of explaining social connections that an individual uses to obtain valuable
information (Jaeger, Thompson & McClure, 2005);

* a network of people or other social entities with edges corresponding to their
relationships or associations (Yang, 2013);

+ a set of relationships and interactions between social entities such as individuals,
organizations and groups (Srinivas & Velusamy, 2015);

* a description of the social structure between actors (mostly individuals or
organizations), which indicates the ways in which they are connected through various
social acquaintances - from casual to closely known ties (Rath, Pati & Pattanayak,
2019);

+ formal or informal relationships between group members characterized by social
exchange and interactions and held together by norms of reciprocity (Cevallos-Merki &
Joerin, 2021).

Social networks are a relatively new area of technology that is becoming increasingly
widespread and used for business (Hamzah et al., 2015; McMinn et al., 2017), where they
enable different ways of communication, information sharing, and personal branding (McMinn
etal., 2017). In addition to these aspects, SS play an important role in many application domains
where ideas, knowledge and information can be shared and exchanged (Wagih, 2022). The
importance of SS for business is considerable, which is highlighted by several scientists (Cao
et al., 2022; Li et. al, 2022; Udomkit, Schreier & Kittidusadee, 2023), according to which SS
are: valuable capital, invaluable assets and extremely important for the company.

An important platform for the intense and powerful communication of SS participants is the
web, which enables the rapid dissemination of information and knowledge. At the beginning of
the 21st century, the Internet underwent a remarkable shift from traditional Web 1.0
applications to Web 2.0 applications, characterized by features such as user-generated content
and social interaction and collaboration between users (Abbas & Yang, 2010). The term Web
2.0 was introduced in 2004 by O'Reilly Media, which they said represented a paradigm shift
with a new generation of web features and applications (such as: file sharing, wikis, blogs,
websites; social networking sites and media sharing platforms), which facilitate interactions
(collaboration and sharing) between individuals, companies and users (Welsh & Wright, 2010;
Kwanya, Stilwell & Underwood, 2015; Ukpabi & Karjaluoto, 2017). Web 2.0 can be used as a
platform for content creation, where Web 2.0 technologies break time and space boundaries
and thereby enable and support the participation of users/customers of the enterprise (Alemu &



Stevens, 2015). According to Alemu & Stevens (2015), one of the central driving forces of the
Web 2.0 paradigm is the facilitation of cooperation, coordination and two-way communication.

Web 2.0 brought innovations in the digital era, where its ideological and technological
foundations are built on Internet applications - social media (SM), which enable the creation
and exchange of user-generated content (Kaplan & Haenlein, 2010; Kaplan, 2015; Budi et al.,
2020; Samek-Pres, 2021; Romero Jara et al., 2024). SM is defined by scientists as an online
platform where people can engage, exchange and create content (Giindiiz, 2017; Ramadhan &
Maryam, 2024) or as websites (digital platforms) or other information and communication
technologies (ICT) used people to communicate through blogs or forums to share information
(Iosim, Suba & Babscany, 2020). Kumar, Udani & Mariano (2020) define SM as forms of
electronic communication through which users create online communities to share information,
ideas, personal messages and other content. Within the management of small and medium
enterprises, Belas et al. (2021) SMs are referred to as Internet platforms that allow users or the
general public to access, create, and share ideas, images, videos, and information. Social
networks use SM (Bruning, Alge & Lin, 2020) and from the perspective of social network
theory, SM are like ICT and media on which platforms individuals can create virtual
representations of their SS with all kinds of ties (Spier, 2017). Wartberg, Kriston & Thomasius
(2020) and Zhao (2021) state that SM is an umbrella term that consists of social networking
sites and messaging platforms.

SM technologies were first introduced at the end of the 1970s, in the first forms such as
discussion groups, lists and rooms, later only after the introduction of Wikipedia, the first
approach to creating sharable information at an international level took place (Theron, Borycki
& Redmond, 2017). What, according to scientists, has changed the way information is collected,
communicated and shared globally. SM platforms are of increasing importance, reflecting
different dimensions of positions, creating online spaces, performing virtual representations of
SS and, above all, enabling networks of users to connect with each other (Schuschke & Tynes,
2016; Giindiiz, 2017; Spier, 2017). Major SM platforms provide APIs that allow unrestricted
access to data, where businesses use it extensively for: data mining, measuring market
sentiment, understanding public opinion about their products, predicting the success of potential
businesses, etc. (Khan et al., 2017). There is diversity among SM platforms, and as Nordstrom
et al. (2018), so the types of SM pages and applications can be thematically specific in terms of
the specification of the page or group of users.

There are different types of SM platforms that are tools for: social networking, content sharing,
corporate blogs, collaboration, professional development, multimedia, and others (Gross, 2012;
European Union, 2024). The most common types of SM used in business entities are listed in
Table 1, and in addition to them there are: Spotify, Orkut, Plaxo, Xing, Mixi, Merchant, Circle,
Discord, Patreon, Slack, Quora (Brown, 2012; Israel, 2024; European Union, 2024).

Table 1: Types of social media

Autor / platform __§ S % g E ‘§ o S s ¥« <

A A AN AR A AR A
S| E|S|&|S|S|E|E|g|E|E|&

Flick & Morehouse (2011) X X

Brow (2012) X X | X[ X

Golbeck (2013) X X X | X

Flick & Morehouse (2011) X X

Laurent & Levallois-Barth (2015) X X | X[ X[ XX




Arnaboldi et al. (2015) X X

Verduyn et al. (2020) X | X X

Israel (2024) X [ x| x]x X X | x| x| x|x

European union (2024) X[ X | XX X | X | X

Walsh (2024) X [ x| x[x X X | x| x[x]|x
> 10/ 4 | 5102 |53 [3 ]2 ]2]2]2

Source: own processing

SM have been deeply integrated into people's lives (Kaplan, 2015; Romero Jara et al., 2024)
and over time, together with social networks, they have had varying degrees of influence on
different types of communication such as: intrapersonal, interpersonal, group, organizational,
public and mass (Iosim, Suba & Babscany, 2020). SS and SM tools can come and go quickly,
as Brown (2012) points out, because the tools will change focus and functionality, and therefore
it is important for businesses to understand how these tools work. The main purpose of SM is
to facilitate the creation and distribution of content based on social interaction between users,
and through campaigns and advertising on SS, businesses can attract and acquire new customers
- this process is known as social media marketing (Zhao, 2023).

2 Data and methodology

The aim of the scientific article is to map the use of social media in business entities in the
countries of the European Union.

The starting point for the preparation of a scientific article was: study, analysis, synthesis,
induction and deduction of foreign scientific literature in scientific databases - primarily Web
of Science, Scopus, Science Direct and others. The search for literary sources was carried out
using keywords such as: "social network", "social networks", "social media" and "Web 2.0",
which were used individually or in combination. There were several hundred sources in the
databases, which we sorted according to the most recent sources and then examined by

reviewing the abstracts.

When processing the analytical part of the use of social media in companies, we used the
sources of professional portals and European Union data. When examining the use of SM in
business, our attention was focused on finding out the statistical significance of: relationships
between individual variables such as: SM platforms and the use of Internet advertising, and also
the impact of the use of Internet advertising on the use of SM. The variables of the statistical
analysis were: pay to advertise on the internet (PAI), use social networks (USN), use
enterprise's blog or microblogs (UBL), use multimedia content sharing websites (UMM) and
use any social media (UASM). Based on the theoretical starting points and the current state of
use of SM, we proposed the following hypotheses:

e Hu: There is a statistically significant connection between the use of individual social
media in companies.

e Haz: There is a statistically significant connection between the use of individual social
media in companies and the use of advertising on the Internet.

e Ha: There is a significant positive effect of the use of advertising on the use of social
media in EU businesses.

Hypotheses verification was carried out through statistical software Jamovi, where we used
methods of descriptive statistics, Shapiro-Wilk test for normality, Collinearity Statistics,
Durbin-Watson Test for Autocorrelation, Pearson Correlation Coefficients and model



coefficients for linear regression. In addition to statistical methods, methods of analysis,
synthesis, comparison, induction, deduction and abstraction were used in the processing of the
scientific article in the research results.

3 Results

The popularity and reach of social media is growing with the global digital population using it
to widely access information and for them it is part of their daily lives. According to Statista,
the global number of SM users is growing - there are 4.95 billion of them and the global
penetration rate of SM is at the level of 62.3%, with China as the world's largest market. (Dixon,
2024) The European Commission (2024) states that in 2023 up to 59% of individuals in the
European Union used social networks.

3.1 Comparison of studies on the use of social media in business

The use of SM in companies is at a higher rate and entrepreneurs are using them more and
more, which is also evident in the following comparison of statistical studies of a global nature:
*  77% of small businesses use SM to connect with their customers; 44% of businesses
use SM to build brand awareness and 41% use SM as a revenue driver (Belle Wong;

2023).

*  80% of global marketers use Instagram to advertise their business; 48% of entrepreneurs
identified LinkedIn as the most important SM network and 96% of small businesses use
SM in their marketing strategy (WebFX, 2024).

*  90% of content marketers rely on SM for content distribution; 79% of content marketers
have an active blog; 73% of marketers use email newsletters to distribute their content;
56% of marketers agree that webinars and in-person events are a great way to get the
word out about your business (Beets, 2023).

* Almost 50% of buyers read a company blog when making a purchase decision; 63% of
businesses use paid channels to accelerate content distribution, and sharing content on
social networks is one of the best content promotion tactics used by 56% (Loktionova,
2024).

* Facebook is the most popular company in India among businesses (Belle Wong; 2024).

*  68% of small businesses use SM as their primary marketing tool; small businesses that
use consistent branding saw a 23% increase in revenue; 89% of marketers believe that
SM increases their brand visibility; 52% of small businesses plan to increase their SM
marketing budget in 2025 (Kizilkan, 2024).

The results of the European Union survey (2021) on the use of ICT and e-commerce in taking
into account economic activity in European Union (EU) enterprises (Figure 1) indicate that:

* SM is used most by enterprises in the accommodation sector - up to 86% and 81% in
the information and communication sector.
* SM is least used by enterprises in transport and storage and in construction - 41%.
*  Websites/social networks are the most used and this uses them:
o by 50% of enterprises in the sectors: information and communication, and
accommodation;
o by less than 20% of enterprises in sectors such as: transportation and storage,
construction, and electricity, gas and steam, air conditioning and water supply.
* Enterprise blog or microblogs were popular types of SM in 39% of the enterprises in
the information and communication sector and on the contrary less than 10% of
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enterprises in manufacturing, transport and storage and construction used enterprise
blog or microblogs.

Accommodation

Information and communication

Wholesale and retail trade; repair of motor vehicles and motorcycles .
Retail trade

Professional, ific and

Administrative and support service activities, excluding travel agency, etc.
Real estate activities

Manufacturing

Electricity, gas, steam and air conditioning; water supply, sewerage, waste
and 9, 4

Construction [

Transport and storage ™

0 10 20 30 40 50 60 70 80 90
= Social networks = Multimedia u E ise blog = Wiki-based knowledge-
sharing websites or microblogs sharing tools

Figure 1: Use of individual types of social media in EU businesses by economic activity in
2021.
Source: European Commission (2024)

The European Union (2021) further found in the survey that the share of companies using SM
increased by 22 percentage points to 56% in 2021 compared to 2015. In 2015, SM businesses
in the European Union (figure 2) used an average of 37% and in 2021 59%, which is a positive
impact with an increase of 22 percentage points. In 2021, countries such as: Malta (84%),
Netherlands (80%) and Sweden (80%) used SM in the EU the most, and on the contrary,
countries such as: Slovakia (45%), Bulgaria (39%) and Romania (36%), which they use to a
small extent.

(% of erterprises)
D m ow s oa
o 3 8 8 5 g
&7
[ ——

I2015 H Izozw s

Figure 2: EU businesses using social media in 2015 and 2021.

Source: European Commission (2022)

Based on Eurostat data (2024), the use of SM among countries increased in 2023 compared to
2021, where the EU average increased by 2.2 percentage points to 60.90% from 58.70% in 2021
(figure 3).The highest use of SM in 2023 is again Malta (87%), Norway (83%) and Denmark
(83%) and the least used again are Bulgaria (38%) and Romania (41%) and Tiirkiye (40%).
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Figure 3: EU businesses using social media in 2021 and 2023.

Source: own processing

From the point of view of the use of specific platforms of SM in 2023 (figure 4) based on
Eurostat data (2024), the most used are: social networks (60.84%), followed by the use of
multimedia SM (30.45%) and the least used are company blogs (11.45%).

Figure 4: Types of use of digital technologies in enterprises by EU countries in 2023.

Source: own processing

In addition, the EU in SM research in 2023 also valued the use of advertising on the Internet,
the average level of use of which EU countries was 32.22% with a maximum use of 58% in
Malta businesses.

3.2 Statistical verification of the use of SM and the impact of Internet advertising on SM
To examine the variables based on the above assumption, the hypotheses are as follows:

* Ho: There is no statistically significant relationship between the use of individual social
media variables in businesses.

* Hi: There is a statistically significant connection between the use of individual social
media in companies.

12



Descriptive analysis of the variables (table 2) showed us that the data are distributed
normally (Shapiro-Wilk p > 0.05) and therefore, when determining the relationships
between the variables, it is necessary to use the Pearson correlation coefficient.

Table 2: Checking the normality of the variables.

UMM 2023 UBL 2023 USN 2023 PAI2023

N 34 34 34 20
Shapiro-Wilk W 0.97601 0.91117 0.95312 0.91579
Shapiro-Wilk p 0.64409 0.00917 0.15222 0.08224

Source: own processing

Based on the data results (table 3), there is a statistically significant positive association between
all variables. The use of individual platforms is related to each other to a strong or very strong
degree, where the use of social networks and, further, multimedia platforms are most related.

Table 3: Correlation matrix of variables: UMM, UBL and USN.

USN 2023 UBL 2023

UBL 2023 Pearson's r 0.58354 —
df 32 —
p-value 0.00029 —

UMM 2023 Pearson's r 0.77911 0.74845
df 32 32
p-value <.00001 <.00001

Source: own processing

Based on the results of the statistical analysis and the significance of the test (p <.05), we accept
the hypothesis Hz and reject the hypothesis Ho. The individual SM platforms of companies are
statistically significantly positively related to each other to a high degree (r = 0.58; r=0.75; r
=0.78).

Advertising on the Internet is part of digital marketing, where businesses use it alone or with
the use of SM. Our initial observations of business data from the European Union suggest that
there may be a correlation between the use of various SM and the use of Internet advertising.

To examine the variables based on the above assumption, the hypotheses are as follows:

* Ho: There is no statistically significant connection between the use of individual social
media in companies and the use of advertising on the Internet.

* Ha2: There is a statistically significant connection between the use of individual social
media in companies and the use of advertising on the Internet.

Based on the evaluation of the data results (table 4), there is a statistically significant positive
association between all variables. The use of individual platforms and the use of Internet
advertising are strongly to very strongly related, where the use of social networks and, further,
multimedia platforms are most closely related.

13



Table 4: Correlation matrix of PAI variable with variables: UMM, UBL and USN.

USN 2023 UBL 2023 UMM 2023

PAI 2023 Pearson's r 0.80143 0.60140 0.72915
df 18 18 18
p-value 0.00002 0.00503 0.00026

Source: own processing

Based on the results of the statistical analysis and the significance of the test (p <.05), we accept
the hypothesis Hz and reject the hypothesis Ho. The individual SM platforms of companies are
statistically significantly related to each other to a high degree (r = 0.60; r = 0.73; r = 0.80).

The main purpose of SM in business as stated by Zhao (2023) is the use of social network
marketing, which includes advertising. Our initial findings of positive associations and
observations of data from EU businesses suggest that there may be a reciprocal influence of
Internet advertising use on the use of different SM.

To examine the variables based on the above assumption, the hypotheses are as follows:

* Ho: There is no significant positive effect of the use of advertising on the use of social
media in EU businesses.

* Hs: There is a significant positive effect of the use of advertising on the use of social
media in EU businesses.

Verification of the hypotheses regarding the type of dependent variable was carried out through
linear regression analysis (Table 5), where all conditions for it (Table 4) were met (DW = 1.99,
p=0.88; VIF=1; SW W =0 .95, p = .35).

Table 4: Results of assumptions of a linear regression analysis of the effect of Internet
advertising use on social media use.

Durbin—Watson Test for Autocorrelation

Autocorrelation DW Statistic P

-0.06136 1.93816 0.87800

Collinearity Statistics

VIF Tolerance

PAI2023 1.00000 1.00000

Normality Test (Shapiro-Wilk)

Statistic P

0.94943 0.35855

Source: own processing
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We found a statistically significant (p < a (0.05)) positive 62% impact of the use of Internet
advertising on the overall use of SM in business, where the variables are very strongly related
to each other (R = 0.80).

Table 5: Results of a linear regression analysis of the effect of Internet advertising use on
social media use.

Model Fit Measures
Overall Model Test

Model R R? Adjusted R? F dft  df2 p

1 0.80068 0.64109 0.62115 32.15191 1 18 0.00002
Model Coefficients —- USM 2023

Predictor Estimate SE t p Ei:ial?lg;e
Intercept 27.42544 6.48973 4.22597 0.00051
PAI2023 1.08472 0.19130 5.67027 0.00002 0.80068

Source: own processing

Based on the results of the statistical analysis and the significance of the test (p <.05), we accept
the hypothesis Hs and reject the hypothesis Ho. The use of Internet advertising has a statistically
significant (p = 0.00002) positive and high influence on the use of SM, where Adjusted R*=
0.62115; F (1, 18) =32.15; p=0.00002 with standardized B = 0.80068. The regression equation
in the form Y =b0 + bl * X + e will be as follows:

SM usage = 27.4 + 1.08472 * internet advertising usage level + 0.80068.

4 Discussion

Important in business are communication links and social connections, which are a way to
obtain valuable information. A set of relationships and interactions between entities
(individuals, organizations, groups and others) are social networks that enable various ways of
communication, information sharing and personal branding of the company. The web is an
important platform for the intense and strong communication of SS participants, where web
functions and applications are changing in a new paradigm such as "Web 2.0". Web 2.0 brought
innovations in the digital era, where Internet applications build on its ideological and
technological foundations - SM that serve as an online platform and allow the creation and
exchange of user-generated content for communication and information sharing. SM platforms
are of increasing importance, reflecting different dimensions of positions, creating online
spaces, performing virtual representations of SS and, above all, enabling mutual connection.
There are different types and platforms of SM and the main ones in business include:

» blogging (e.g.: Twitter/X and others)

» collaboration tools (e.g.: Google, Wiki and others),

* multimedia (e.g.: YouTube, Pinterest, Tiktok and others),

» social networks (e.g.: Facebook, Twitter/X, LinkedIn and others), etc.
SM tools are changing rapidly, they have different purposes, and the main thing businesses
should understand is how the tools work.
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The use of SS as SM platforms is high in business, as evidenced by the survey results of various
companies and especially the European Union. The analytical part of the scientific article
confirmed to us the most used SM in business according to theoretical principles, and they are:
Facebook, Instagram and LinkedIn. The results of the EU survey indicate a growth in the use
of SM in business, where in 2023 up to 60.90% of businesses in EU countries used social
networks. The largest use was recorded in countries such as: Malta, Norway and Denmark and
the smallest use is in Bulgaria, Tiirkiye and Romania.

The statistical analysis of the variables (figure 4) confirmed the significance of the
interrelationships between the variables and the impact of the use of Internet advertising on the
use of social networks. The use of advertising and individual types of SM in EU companies has
a significant positive strong to very strong association. Likewise, advertising has a significant
positive effect on the use of SM (adjusted R?>= 0.62115; F (1, 18) = 32.15; p = 0.00002 with
standardized § = 0.80068).

Figure 4: Results of statistical analyzes of variables

USN
PAI
UBL

Note: * p <.05; ** p <.01; *** p <.001

Source: own processing

The use of SM platforms (including social networks) and web advertising in companies brings
several advantages such as: building a brand, addressing current and potential customers,
increasing sales through new sales and a sustainable position of the company on the market.
The influx of new customers through SM and advertising could increase the market share of
companies and thus make them more competitive.

Conclusion

Social networks and SM are increasingly used among individuals and business entities due to
the importance of communication links and social connections. SM are digital platforms that
allow users or the general public as well as businesses to access, create and share digital content
and obtain information.

Among the most used SM platforms according to theory and practice are social network sites
and applications such as: Facebook, LinkedIn and Instagram. From an overall point of view,
the use of SM is high, where in 2023 up to 60.90% of EU companies use them for business
purposes. The largest use was recorded in countries such as: Malta, Norway and Denmark and
the smallest use is in Bulgaria, Tiirkiye and Romania. The statistical analysis of variables in the
field of SM confirmed the significance of the interrelationships between the variables and the
impact of the use of Internet advertising on the use of social networks, where advertising has
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a significant positive effect on the use of SM and also individual types of SM are positively
related to each other.

In today's turbulent business environment, SM platforms and practices change frequently, and
businesses need to keep up with them.
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Impact of blockchain on firms and households - a microeconomic perspective

Edwin Binder, Viadimir Bolek

Abstract

This paper addresses the transformative effects of blockchain technology on firms and
households within the broader context of the Internet of Value (IoV). Adopting a
microeconomic perspective, it analyzes the non-technical facets of distributed ledger
technologies (DLT). Drawing parallels to the internet's transformative impact, the paper
positions blockchain as a potential key catalyst for digital transformation. Employing an
inductive approach, it incorporates a three-step process, blending literature review, database
searches, and practical insights to examine three crucial aspects: B2C and B2B demand-side
effects, production and transaction cost analysis, and the evolving value propositions of
blockchain technologies. While acknowledging blockchain's potential benefits, the paper
emphasizes the necessity of addressing various challenges. In conclusion, this research provides
a nuanced understanding of blockchain's microeconomic impact, offering insights into its
transformative potential for firms and households in the rapidly evolving digital economy.

Keywords: microeconomics, blockchain, distributed ledger technologies, Internet of Value

JEL classification: 032, L86, M15
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1 Introduction

The Internet of Value (IoV) can be seen as a specific application within the broader framework
of a decentralized Web 3.0. Following Tasca (Tasca, 2020), it can be defined as the instant
transfer of assets expressible in monetary terms over the Internet between peers without the
need for intermediaries ....and is .... fundamentally enabled by blockchain. Its promise is to
provide another quantum leap in the way transactions are taking place and business is done. Its
impact on the economy and the whole society is expected by many to be similar, if not even
more profound, than the changes triggered by the internet as we know it today. Together with
the Internet of Things (IoT) and Artificial Intelligence (AI), Banawa (2018) is seeing the
blockchain technology as a catalyst for the digital transformation.

Hence, its possible implications for the economy and the individual players may be profound.
And as Microeconomics is about the behavior of any individual or entity that plays a role in the
functioning of our economy (Daniel L. Rubinfeld, Robert S. Pindyck 2018), all players in the
market, firms, consumers and governments may be fundamentally affected.

Given that Microeconomics is taking a supply and demand perspective in describing “the trade-
offs that consumers, workers, and firms face, and showing how these trade-offs are best made”
(Pindyk and Rubinfeld, 2018), the relevance of this potentially transformative technology for
the evolution of the various markets from a respective research perspective seems obvious. In
such conte perspective of the impact of blockchain, respectively and more generic the
distributed ledger technologies (DLT), on firms and households, focusing on the non-
technological aspects. Specifically, it will discuss:

e Demand side effects of new and modified offerings enabled by above technologies

e Effects on production cost of offerings” due to new capabilities; reflected in direct and
opportunity cost changes

e Overall new, respectively changed, value propositions of the various market players

2 Current State of the Solved Problem

Beyond their primary distributed ledger functionality (Risius and Spohrer 2017, p. 386),
commercially available implementations of blockchain technology differ in their technical
details and capabilities. Although in principle “only* a way of addressing the problem of
storing, authenticating and protecting data, and sitting on top of the internet, blockchain is in
essence a distributed, peer-to-peer ledger of records with a so far unheard-of level of security
and of event logs (Risius and Spohrer 2017, p. 390). The term "blockchain" denotes a
technological concept initially published by Stuart Haber and W. Scott Stornetta (1990), "How
to time-stamp a digital document". It embodies a growing ,,chain* of data units, termed blocks,
which are interlinked and fortified through cryptographic mechanisms. To append additional
blocks to a Blockchain, consensus among participants must be achieved as no central entity
exist.

This is due to its very fundamental architecture based on cryptographic algorithms and other
cybersecurity related measurements, offering decentralization, immutability, and transparency.
It’s providing a very high degree of resilience and allows for the implementation of “trust-less”
transactions between all kinds of parties, fully transparent, but at the same time with
pseudonymity, if chosen.

Due to Bigini (Bigini et al., 2020), blocks in a blockchain can potentially contain
anyinformation in addition to the link of its previous block. This link is usually a hash, a fixed-
length “fingerprint” of the block that makes it unique. The first block of a blockchain is called
“Genesis Block”, and it is used as the base for the entire chain, as shown in Figure 1.
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Genesis Block
1 2 3
+ Hash: 9FA73BD12 « Previous Hash: 9FA73BD12 + Previous Hash: 7AB320AC2
* Hash TAB320AC2 * Hash 1A37DEA9F

Figure 1. Blockchain technology example. (Bigini et al., 2020)

This technology is especially seen as a challenge for established intermediaries (banks, notaries,
lawyers, ....), representing a fundamental threat of disrupting their existing business models,
but also a promise for a whole range of fundamentally new and powerful applications. It’s
expected to provide both significantly improved and completely new functionalities, extending
the reach of transaction partners to include computers (algorithms) and devices (IoT).
The fundamental innovation this application provides is that there is neither a single entity, nor
a selected group of entities, in charge of the entire chain, making it something completely new.

Although the full extent of the blockchain technology will most likely only be seen in the far
future, it would seem very short sighted, ignoring the possible implications of this for society
and businesses alike. The existing internet - still in the middle of an ongoing wave of innovation
and change — is an excellent example of how quickly something new can take off and how
fundamental it already has changed so many aspects of our everyday lives. Blockchains may
be just as huge (Bernhard and Marr, 2017).

It is expected that any industry or organization in which the recording and the oversight of
transactions is a requirement, could be affected and should benefit. Besides the finance industry,
existing and expected applications are addressing the fields of healthcare, human resource, the
management of supply chains, intellectual property, real estate, art, etc. Two very significant
opportunities exist in C2C commerce and the possible automation of micro-transactions
between machines in the area of IoT. Beyond effects on established businesses and services,
blockchain also enables new business models like decentralized autonomous organizations
(DAOs) or decentralized autonomous corporations (DACs). (Risius and Spohrer, 2017, p. 393;
lansiti and Lakkani, 2017).‘Smart contracts’: computerized transaction protocols which
autonomously execute the terms of a contract (Marc Giancaspro) when conditions are met —
with a transfer of funds, the dispatching of deliveries or any other measurement triggered by a
respective kind of agreement - are also made possible by the blockchain technology. As far as
the application layer of blockchain is concerned, the focus is on the utilization of such
functionalities and the development of decentralized applications (DApps) running on them,
without relying on the services of middlemen (Glaser, 2017, p. 1547)

Bringing things in perspective, a fundamental transformation of the world through this
technology is supposed to be many years away. “That’s because blockchain is not a “disruptive”
technology, which can attack a traditional business model with a lower-cost solution and
overtake incumbent firms quickly. Blockchain is a foundational technology: It has the potential
to create new foundations for our economic and social systems. But while the impact will be
enormous, it will take decades for blockchain to seep into our economic and social
infrastructure. The process of adoption will be gradual and steady, not sudden, as waves of
technological and institutional change gain momentum” ( Iansiti and Lakkani, 2017, p. 4)
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3 Research Design

The fundamental objective of this study is to present a comprehensive overview of the
prospective influence of blockchain technology on both businesses and households, within the
broader context of the evolution of the Internet of Value (IoV).

In pursuit of this aim, this paper analysis the probable impact on demand and supply dynamics
concerning new and modified products and services. Additionally, it investigates the
repercussions on production and transaction costs for businesses. Also, considering the effect
on opportunity costs and changing value propositions of companies, it is keeping technological
aspects at a necessary minimum.

This research focuses on firms and households involved in both Business-to-Business (B2B)
and Business-to-Consumer (B2C) commerce. Notably, it adopts a generic viewpoint, avoiding
confinement to specific product lines, services, industry sectors, or geographies. Finance
institutions are considered only in their roles as suppliers or business partners.

This article summarizes the findings from a predominantly theoretical study, employing an
inductive approach. The primary research method encompassed systematic literature research
utilizing both primary and secondary sources, with an emphasis on conceptual research papers
from peer-reviewed sources, scholarly articles, and publications from research communities
and leading market research organizations.

In the initial phase of the literature review, after having established a foundational
understanding of the role of innovation from a microeconomic perspective, the first aim has
been to identify expected generic demand-side effects for households in a Business-to-
Consumer (B2C) context and for firms in a Business-to-Business (B2B) setup, parallel to
production and transaction cost-saving opportunities, facilitated by this innovative technology.

Building on this, a structured framework for the following three key aspects was defined:

e Demand-side effects in B2C commerce: Existing and prospective products - both
physical and digital - and financial and non-financial services.

e Demand-side effects B2B commerce: Additional features and functionalities of
procured products and services. Plus, collaborative opportunities with suppliers and
additional benefits within a broader B2B context, including financial- and non-financial
services.

e Production and transaction cost of firms: Focus on potential savings in supply chain
management, increased resource efficiency and possible improvements in internal and
external business processes. Additional opportunities in customer and supplier relations,
along with potential strategic innovation avenues. All the above not only from a direct
cost impact perspective but also considering opportunity costs.

The applied research process for each aspect comprised three interconnected steps, to ensure a
robust and comprehensive approach:

1. A direct search around keywords in research databases from the University of Bratislava
and Augsburg University of Applied Sciences to identify expected areas of applications
of blockchain technology, utilizing Scopus and Springer Link as the main scientific
databases.

2. The confirmation of above findings either directly by the number of references found
and/or the utilization of other databases like the Web of Science and especially Google
Scholar due to its interdisciplinary perspective.
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3. Finally, the authors personal business expertise - gained across diverse industries and a
wide range of different roles including serving as managing director and on company
boards — got incorporated to provide a practical perspective.

The culmination of above methodology involved synthesizing findings from the literature
review and database searches with practical insights. This holistic approach not only
substantiated theoretical perspectives but also facilitated the formulation of a conclusion section
with a specific focus on the evolving value propositions of companies enabled by blockchain
technologies.

4 Results and Discussion
4.1 Household demand (B2C)

Summarizing above findings, blockchain technology is highly likely to significantly impact
household demand from a microeconomic perspective across various domains. In existing
physical products, blockchain enhances transparency, ensuring authenticity, ethical sourcing,
and reducing counterfeiting risks. This is most obvious in the areas of luxury goods, agriculture,
and healthcare, influencing consumer choices and potentially contributing to sustainable
practices. For existing digital products, blockchain - especially through NFTs - offers an
increase of both perceived and real value by introducing ownership dynamics, new types of
collectibles, and overall enhanced digital experiences. Especially in the areas of art, digital
content and gaming, new markets might appear based on demand for unique digital assets.

In existing non-financial services, blockchain implementations are expected to streamline
processes, identity verification, and healthcare. For existing financial services, blockchain
revolutionizes cross-border payments, remittances, and decentralized finance (DeFi), providing
cost-effective solutions. Smart contracts are supposed to make automated loans, mortgages, and
insurance processes possible, offering increased efficiency and potential savings.

4.2 Firm’s demand (B2B)

Blockchain's impact on firms demand from a microeconomic perspective is multifaceted. It
includes influencing demand through cost-saving opportunities the addition of new
functionalities, and various other benefits. In terms of cost savings, blockchain offers significant
opportunities enhancing supply chain efficiency, reducing transaction costs, and automating
commercial agreements through smart contracts or other means. It enables operational savings
and minimizes fraud-related expenses. The technology also facilitates efficient cross-border
transactions and supports cost-effective procurement through decentralized marketplaces.

Additionally, blockchain introduces features and functionalities that strengthen business
operations. These include enhanced supply chain visibility, and options of real-time verification
through smart contracts, product authentication, and the utilization of decentralized
marketplaces for direct interaction. Collaborative innovation opportunities and control over
data monetization further contribute to the attractiveness of blockchain-enabled suppliers.

Firms also benefit from advantages such as enhanced level of trust and transparency, reduced
time delays, improved accuracy in data integrity, and streamlined compliance management.
Blockchain fosters financial inclusion, offers immutable intellectual property protection, and
supports decentralized data storage. Furthermore, the technology facilitates cross-
organizational collaboration, creates additional opportunities for supply chain financing, and
the tracking of environmental and social impacts.

In aggregate, blockchain's influence on the demand side of firms will be significant as firms
prioritize suppliers that provide cost savings, innovative features, and broader benefits that align
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with contemporary and evolving business needs and opportunities. Overall, the utilization of
blockchains in such area makes the technology a potential catalyst for efficiency, innovation,
and resilience, providing firms with a strategic edge in an evolving economic landscape.

In the area of financial services, blockchain revolutionizes traditional financial processes,
enabling more efficient transactions and automating financial agreements. Firms will benefit
from an enhanced level of security for financial data, get the opportunity to explore
decentralized finance options, and might experiment with novel governance models. The
technology enables new avenues for supply chain financing and may allow for the introduction
of stablecoins for reduced volatility in financial transactions.

4.3 Production and Transaction Cost Savings

Blockchain technology, from a microeconomic perspective promises the opportunity for
companies to reshape how they operate across key dimensions, optimizing processes and
reducing costs. In supply chain management, real-time inventory management enhances
accuracy, removing excess costs tied to stockouts and overstock. Simulations using IBM's
Hyperledger implementation have shown that integrated blockchain models can lead to a
projected 6% reduction in (stock-related) costs for factories, wholesalers, and retailers, along
with a >60% decrease in mean waiting time due to improved supply chain transparency and
information sharing (Ada et al., 2021).

Provenance tracking ensures product quality, averting recall-related expenses and safeguarding
brand reputation. Resource Efficiency and Compliance introduce Smart Energy Management,
curbing energy costs and contributing to sustainability, while automated compliance reporting
streamlines processes, minimizing penalties and manual efforts.

Internal processes and collaboration potentially benefit from blockchain's streamlined
operations, via reduced administrative overheads, and secure data management, addressing
inefficiencies and minimizing the costs of data breaches, most significantly in minimized
system down-time. This extends to efficient collaboration and decentralized decision-making,
diminishing delays and seizing innovative opportunities.

In customer and supplier relations, automated billing and payments, product authentication, and
efficient procurement can cut administrative costs, enhance trust, and reduce errors, while
decentralized marketplaces potentially offer direct interactions and even supply chain financing
opportunities. Reduced disputes and errors should further minimize costs. Preserving brand
integrity and ensuring regulatory compliance might be significant too. Agile decision-making
and efficient collaboration should reduce cost, improve a company’s competitiveness and drive
revenue generation.

Overall, blockchain's impact on costs might be vast and multifaceted, influencing supply chains,
internal operations, and strategic innovation. It aligns with sustainability goals, enhances
transparency, and fosters a culture of continuous improvement, making businesses more
resilient, efficient, and adaptable in an ever-evolving competitive economic landscape.

4.4 Opportunity Cost Savings

Additionally to above savings, the blockchain technology is also presenting opportunities
fafrime minimizing their opportunity costs. A key area for such is supply chain management,
which — driven by rapidly evolving competitive markets - is geting ever more important. So,
improving real-time inventory management, demand forecasting, and provenance tracking with
blockchain could open avenues to reduce opportunity costs related to stockouts, overstock,
reputational damage, and ultimately missed business opportunities. Furthermore, improved
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resource efficiency and compliance measures may present possibilities for firms to reduce
respective opportunity costs via an optimized allocation of resources and the avoidance of
regulatory fines.

In terms of internal processes and collaboration activities, streamlined operations and
decentralized decision-making can reduce opportunity costs related to delayed decision-making
and operational inefficiencies. Furthermore, the focus on continuous innovation in this field
helps to minimize the opportunity costs of missed breakthroughs and unaddressed market
opportunities. Customer and supplier relations benefit from automated transactions, efficient
procurement, and access to decentralized marketplaces, reducing opportunity costs linked to
delays, disputes, and relationships lacking trust. In the area of strategic innovation, fostering a
culture of continuous adaptation and timely decision-making supported by blockchain-based
applications, can reduce opportunity costs associated with delayed decisions and missed
business opportunities, ultimately improving competitiveness and profitability.

4.5 Changing Value Propositions of Companies

Blockchain's impact on a company's overall value proposition revolves around increased levels
of transparency and security, efficiency improvements and cost reductions and innovative ways
dealing with customers, suppliers and other business partners. It expands geographic market
reach, taps into new customer segments, and provides an increased user value through new
functionalities and services. Additionally, it can boost customer empowerment and demonstrate
commitment to environmental and social responsibility, shaping the company's overall value
proposition.

From a microeconomic perspective, blockchain technology introduces several changes to a
company's value proposition:

Increased transparency and accountability can be leveraged in the company's value
proposition to build, respectively increase the level of trust with customers, investors, and other
stakeholders, due to the availability of immutable and decentralized ledgers.
Walmart demonstrated this through a pilot project focused on enhancing food safety within the
mango supply chain, employing blockchain technology.. As a side effekt, Walmart reduced the
original tracking time using a blockchain-based supply chain system for a package of sliced
mangoes shipped from Latin America to the United States, from over six days to just 2.2
seconds. (Park and Li, 2021).

Enhanced security can attract clients concerned about potential data breaches and fraud.
Such emphasis of a heightened level of security in a company’s value proposition is
possible due to the decentralized and cryptographic nature of blockchain. Firms that can
assure the integrity and security of their operations may have a stronger value proposition.

Significant cost reductions are enabled by streamlined processes, a significantly reduced
number of intermediaries, and the disappearance of otherwise required manual
verifications. For example, according to the 2019 Maersk sustainability report, exporters
and importers in Mumbai reduced their costs by approximately 15% of the total costs after
adopting blockchain technology (Park and Li, 2021).

Efficiency improvements through the utilization of smart contracts and automated
processes on the blockchain, support an emphasis on quicker and more reliable services,
setting their value proposition apart from competitors.

Data Integrity due to the tamper-resistant nature of blockchain immutable record keeping
allow companies to market such reliability of their records and transactions, particularly in
industries where accuracy is crucial.
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Decentralization and direct peer-to-peer transactions allow for a more customer-centric
and efficient business model without intermediaries, which companies can highlight to
customers and business partners. BitPesa serves as an example of peer-to-peer value
transfer, utilizing Bitcoin as an intermediary currency for remittance. By circumventing the
necessity for USD, it has facilitated trades surpassing USD 500 million in Africa without
using on SWIFT, claiming remittance transaction completions in under two hours
(BitPesa|Africa’s Crypto and BTCExchange—Access the Deepest BTC Liquidity in Africa
2022) (Coutinho et al., 2023).

Innovative services and products based on blockchain enable new business models with
a more attractive customer value proposition, allowing companies to position themselves
as innovators, for example in addressing emerging market needs. In existing markets, firms
that for example create “tokenized” offerings, or products complemented by NFT-based
add-ons, may offer unique value propositions that differentiate them from competition.

Global reach and cross-border transactions achieved through blockchains seamless
cross-border transaction capabilities. Companies can emphasize their global reach and the
ability to serve customers internationally, potentially significantly expanding their market.

Customer empowerment by giving them more control over their data and transactions.
Companies can leverage this aspect to empower customers, framing their value proposition
around customer-centric principles.

Companies aligning with environmental and social responsibility (ESR) targets benefit
from blockchain's immutable tracking, ensuring transparency in sustainability metrics.
This decentralized technology records energy consumption, resource usage, and supply-
chain details, including supplier ESG records. Enhancing credibility, blockchain fosters
trust among environmentally conscious consumers. To underscore the potential impact of
respective improvements, particularly within supply chains, it's worth notinmg that they
alone account for approximately 40-60% of a manufacturing company’s and 80% of a non-
manufacturing company’s carbon footprint (Park and Li, 2021).

It’s obvious in which way above aspects — properly implemented - can contribute to a more
compelling and competitive position of a company in the market. However, it is as important
to note, that the successful integration of blockchain into a firm's operations requires careful
consideration of factors such as scalability, interoperability, manageability, regulatory
compliance, and industry-specific requirements.

The resulting impact of a changed value proposition will depend on how well the firm
addresses these challenges and effectively communicates the benefits of blockchain adoption
to customers, business partners and other relevant stakeholders.

5 Conclusion

In summary, blockchain respectively distributed ledger technologies (DLT) are anticipated to
have a substantial impact on the economy in the coming years, influencing both businesses and
households across developed economies and beyond. Anticipated applications within Web 3.0
and a potential metaverse, and the evolution of IoT and Al signal significant future shifts in the
economic landscape.

However, a major barrier to widespread adoption lies in the limited performance, the lack of
scalability and the high energy consumption of current public blockchain systems. Bitcoin
exemplifies this by its limitations of bandwidth - only able handling a relative low rate of
transactions - and a very high energy consumption due to its proof-of-work approach.
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While new blockchain-based systems like Ethereum show notable improvements, realizing
truly scalable systems with a much higher throughput remains a very significant challenge.

Given the technological innovation in this field, the future architecture of blockchain-based
applications is uncertain. Nonetheless, it is evident that this technology presents both a major
challenge and an opportunity for nearly every market and business entity. The expected impact
on demand and supply, resulting from modified or entirely new products and services, suggests
substantial future shifts. Similarly, new service levels and the potential for significant cost
savings pose a profound challenge for existing market players and their value propositions, with
intermediaries likely to be particularly exposed and their business models challenged and
possibly disrupted.

Present implementations of blockchain technology outside cryptocurrencies are primarily based
on private blockchains financed by individual market players. This is unsurprising, given the
significantly higher degree of control and scalability compared to public blockchains. Firms are
mainly driven by short to medium-term ROI considerations or, at the least, an interest in specific
insights within clearly defined areas of applications promising sustainable competitive
advantages.

Nevertheless, there is a general trend towards addressing public and governmental scrutiny,
ensuring the proper adoption of regulations, and prioritizing ESG-focused transparency as a
key means of strengthening brands and avoiding penalties. Although the necessity of
international blockchain regulation and governance, including an applicable legislative regime,
is acknowledged, achieving consensus among numerous parties with fundamentally different
agendas remains a substantial challenge. The reactive nature of law-making and the enormous
challenges for international bodies to agree on joint rules makes this unlikely in the foreseeable
future.

One of'the central challenges confronting blockchain applications lies in establishing a seamless
interface between the physical and digital realms. This complexity arises from the essential
requirement to seamlessly connect real-world assets, processes, and events with their digital
counterparts on the blockchain. Ensuring the accuracy and efficiency of this connection is
crucial for the reliable representation and management of real-world assets within the
blockchain ecosystem. The intricate nature of this interface introduces formidable hurdles, at
times even preventing the effective handling of real-world assets and transactions by blockchain
systems. Innovative solutions are required to address these challenges and optimize the
integration between the physical and digital aspects of blockchain applications.

Future technological research needs to particularly focus on the scalability and manageability
of multi-layered distributed-ledger architectures. The challenge lies in combining the
advantages of distributed and immutable technology with the necessities of large-scale,
transaction-based applications open to unknown future developments. Additionally,
understanding the interplay of blockchain with other digital technologies, such as digital twins
and NFTs, represents another crucial area requiring exploration, especially in the context of
digital megatrends like IoT, the metaverse, and Al

However, it will not be the technologies but their application—with the potential to
fundamentally alter value propositions, relationships, and market dynamics between players—
that will be decisive. Hence, from a top-down perspective, developing a better understanding
of how businesses might want to look at the profound implications for their business models
and proactively adapting their strategies and managing the respective change processes will
make the difference. It’s the authors understanding that this is the area, where research is most
needed.

31



In conclusion, it is evident that substantial efforts are needed to comprehend and systematically
explore the potential of this technology via the necessarily interdisciplinary approach. Such will
not only facilitate the development of a wide range of diverse applications but is also imperative
for a smooth integration of blockchain technologies into our economic and technological
landscape.

With the aim to establish a comprehensive understanding of the possible impact of blockchain
technology on supply and demand, cost effects, and firms overall value propositions, this
research encountered several limitations. These constraints arise from the scope of the study
and the scarcity of quantitative evidence due to the limited availability of real-life public
blockchain implementations beyond cryptocurrencies.

In conclusion, above limitations underscore the need for future research. At the same time, they
can also serve as guidance for potential promising research directions. These areas warrant
focused exploration to establish a genuinely comprehensive yet nuanced understanding of the
opportunities that blockchain/DLT, as a potentially transformative technology, presents and
what’s required implementing it successfully.

Moreover, gaining a profound understanding of the broader implications, extending beyond
individual economic entities to encompass industries, customers, and society, becomes ever
more important. This comprehensive perception is a critical prerequisite for governments and
regulatory bodies entrusted respectively tasked with defining the best possible framework to
support this promising technology in parallel to establishing appropriate barriers to prevent
misuse and unintended negative consequences.

From a microeconomic perspective, gaining a deeper understanding the impact of distributed
ledger technologies on demand and cost, as well as the roles played by the various stakeholders,
including governments, in shaping future blockchain based processes, products and services,
seems not only highly interesting, but undeniably very relevant.
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TEORIE PODNIKATELE A PODNIKATELS’KYCH INOYACi V DILE J.
A. SCHUMPETERA A JEHO NASLEDOVNIKU

THE THEORY OF THE ENTREPRENEUR AND ENTREPRENEURIAL
INNOVATIONS IN THE WORKS OF J. A. SCHUMPETER AND HIS
FOLLOWERS

Petr Jiricek

Abstrakt

Ptispévek se zabyva vyvojem teorie podnikatele a konceptu inovaci v dile predniho svétového
ekonoma moravského ptivodu Josefa Aloise Schumpetera. Bude analyzovan postupny vyvoj
tématu v jednotlivych Schumpeterovych pracich od jeho raného obdobi az po vytvoreni teorie
inovaci v jeji finalni podobé s konceptem kreativni destrukce. V zavérecné Casti bude podan
struény ptrehled ptimych i nepiimych nasledovnikii v oblasti teorie podnikatelskych inovaci.

Kli¢ova slova: inovace, teorie podnikatele, kapitalisticka ekonomika

Abstract

The paper deals with the development of the theory of the entrepreneur and the concept of
innovation in the work of the leading world economist of Moravian origin Josef Alois
Schumpeter. The gradual development of the topic in Schumpeter's individual works from his
early period to the creation of the theory of innovation in its final form with the concept of
creative destruction will be analyzed. In the final part, a brief overview of direct and indirect
followers in the field of entrepreneurial innovation theory will be given.

Keywords: innovation, entrepreneur theory, capitalist economy
JEL classification: O31
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Uvod

Schumpeterova prace v oblasti teorie podnikatele a zejména teorie inovaci je v soucasnosti
povazovana za stézejni inspirujici tvlirce novych ekonomickych teorii. Zndmy pojem , kreativni
destrukce” a Schumpeterovo pojeti podnikatelského zisku zaziva od prelomu tisicileti v
ekonomickeé teorii 1 hospodaiské praxi renesanci. Schumpeterova inovacni teorie byla postupné
rozpracovavana a stala se soucasti vyznamnych Schumpeterovych praci v ramci jeho snahy
o vytvofeni modelu dynamické ekonomie. Schumpeter pod pojmem inovace (pivodné nové
kombinace) zahrnul nejen technologické zmeény, ale i zmény v organozaci vyrobnich jednotek
kapitalistické ekonomiky. Mezi prace, obsahujici problematiku teorie podnikatele a inovaci
muzeme zafadit v rané fazi jeho védeckého badani zejména Das Wesen und der Hauptinhalt
der theoretischen National6konomie a Theorie der wirtschaftlichen Entwicklung. V pokrocilé
fazi jeho védeckého badani pak se jedna o dila Die sozialen Klassen im ethnisch homogenen
Milieu, Business Cycles a Capitalism, Socialsm and Democracy. Teorii podnikatele se pak
mimo vyse uvedené prace Schumpeter specialné vénoval od roku 1948 v prednaskovém cyklu
pro harvardsky Research Center for Entrepreneurial Studies, na jehoZ zaloZeni se velkou mérou
podilel. V ¢lanku budeme metodicky analyzovat vyvoj Schumpeterovy teorie podnikatele
a souvisejici teorii inovaci ve vyse uvedenych dilech v souvislosti sjeho akademickym
plisobenim na univerzitach v Evrop€ 1 USA a s jejich dopadem na jeho védecké nasledovniky.

1 Rana teorie podnikatele a inovaci v dile J. A. Schumpetera

Zaklady teorie podnikatele a inovaci vidime jiz v Schumpeterové knizni prvotiné prace Das
Wesen und der Hauptinhalt der theoretischen Nationalékonomie (v anglickém vydani The
Nature and Essence of Economic Theory (Schumpeter, 2010). Publikace slouZzila roku 1906
jako jeho habilita¢ni prace na Videnské univerzité. Schumpeter tuto praci v piekladu s nazvem
Podstata a hlavni obsah narodohospodarské teorie vénoval metodologii vyuky teoretické
ekonomie, kterou povazuje za Cistou védu. V zavéru knihy se snazi na ptikladech prezentovat
novou teorii dynamické ekonomiky a rozebird vazby vyrobni sféry na vlddu a na dalsi
spolecenské instituce, piisobici na kontinualni rozvoj celé spolecnosti. Zde jiz vidime zarodky
budouci Schumpeterovy teorie podnikatele, podnikatelského zisku a inovaci. Pise o novych
kombinacich, coz je rany termin pro inovace, zmifuje se o urovni technologickych znalosti, o
technologické a ekonomické efektivnosti. Jeho text vypovida o budouci orientaci autora na
ekonomické (tilohu podnikdni) i mimoekonomické (socidlni) faktory rozvoje kapitalistické
spole¢nosti.

Za svého plisobeni na univerzité v ukrajinskych Cerniveich (tehdy pod vladou Rakouska-
Uherska pod ndzvem Czernowitz) sepsal roku 1911 Schumpeter dalsi publikaci, pojmenovanou
Theorie der wirtschaftlichen Entwicklung (Schumpeter, 1934). Plivodni dilo v ¢eském prekladu
Teorie hospodarského rozvoje z roku 1911 bylo pieloZeno v aktualizovaném znéni na zékladé
Schumpeterovych dispozic do anglictiny v roce 1934. Hlavnim tématem je otazka, zda
kapitalismus je staticky systém, ktery je v disledku vnégjSich sil vychylovan z rovnovéhy, tak
jak jej popisuji Walrasovy rovnice, ¢i dynamickym systémem v neustalé evoluci, kde
rovnovaha je pouze jednim z mnoha stavi evoluce. Podle Schumpetera je stacionarni stav
zaloZzen na soukromém vlastnictvi, existenci volné pracovni sily v pomérné uzaviené
spolecnosti a podminkach volné konkurence. Autor vSak v praci popisuje svoji piedstavu
dynamické ekonomiky, kdy jejim evolu¢nim pohonem jsou endogenni faktory. Pro n¢j zasadni
je pak cinnost podnikatele, ktery svou Cinnosti vyuzivd nejen technickych vyndlezi, ale
1 dalSich produktivnich Ciniteli pro vytvaieni novych kombinaci (inovaci). V soustavé inovaci,
jez je odlisna od soucasného pojeti a prestavuje mnohem $ir§i rozmér, rozliSuje 5 jejich typu:
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e produkci nového zbozi

e zavedeni nové technologie

e ziskéni nového trhu

e ziskdni nové suroviny ¢i nerostu

e organizacni zménu ¢i ziskani monopolni pozice.

Schumpeter uvadi, Ze pro financovani inovacni dynamiky musi mit podnikatel k dispozici
penézni kapital, kdyz zminuje tlohu bank. Mimotadny uspéch inovujiciho podnikatele 1aké i
ostatni podnikatele nejen v daném oboru, ale i z jinych odvétvi, v nichz naopak existuje pokles
poptavky v disledku negativné se vyvijejicich faktort (staticky se chovajici podniky, zastaralé
technologie, upadajici trhy, zastarald organizace prace). Nastup obou skupin téchto
podnikatelli, majicich k dispozici potiebny finan¢ni kapital, pak vede k rozmachu inovujiciho
se odvétvi a multiplikativné 1 celé kapitalistické ekonomiky. Po urcité dobé vSak nastava
vyCerpani téchto inovaci a cely cyklus se opakuje v kapitalistické ekonomice znovu na nové,
vys$§i urovni. Schumpeter neopomiji ani riziko pifi financovani inovaci. Dale Schumpeter
vytvaii pocatky své teorie podnikatele a podnikatelského zisku. Navazuje na svoji teorii novych
kombinaci, kdyz tika, Ze jejich vyuzitim mtze dynamicky jednajici podnikatel snizit vyrobni
naklady a dosdhnout zisku. Tvrdi, Ze tento tzv. podnikatelsky zisk je schopen dosahovat
soukromy podnikatel pouze v podminkach dynamicky se rozvijejici kapitalistické spole¢nosti,
ne v podminkach ekonomiky statické. Z tohoto podnikatelského zisku (pfidané hodnoty) pak
muze podnikatel hradit svym zaméstnancim vyssi mzdy, ¢imz pfispiva k rozvoji spole¢nosti.
Podle n&j dynamicti podnikatelé vyuzivaji nové technologické znalosti, ziskané na zaklade
vynalezi (invence) k zavedeni novych kombinaci (inovaci). Tvrdi, Ze tyto nové technologické
kombinace (inovace), ale i dal§i nové kombinace (organizac¢ni) se $ifi nerovnomérné, vytvareji
shluky a implikuji podnikatelské investice podnikatelG-inovatorti. Po separaci efektivnich
inovaci tyto prostupuji do dalSich firem v daném odvétvi a poté ovliviiuji i dalsi zavisla odvétvi
ekonomiky, takZze dojde ke konjunktufe v celé ekonomice. Dochazi rovnézZ k tivaze o vlivu
imitaci plivodnich inovaci na pozvolny Gtlum kapitalistické ekonomiky. Ta se nasledné dostava
do faze deprese, ktera muze nc¢kdy prejit do hluboké krize. Tim je vSak dle Schumpetera
zalozZena nova faze vyvoje, kdy krize poskytuje pro podnikatele-inovatory nové ptileZitosti.

2 Pokrocila teorie podnikatelskych inovaci v dile J. A. Schumpetera

Po ptfechodu na univerzitu v Bonnu rozvinul Schumpeter svoji teorii inovace v SirSim
sociologickém pojeti v dile Die sozialen Klassen im ethnisch homogenen Milieu (Socialni tfidy
v etnicky homogennim prostiedi) z roku 1928, s pozd€jsim posmrtném vydanim v roce 1955
(Schumpeter, 1955). Schumpeter povazuje spolecenskou tfidu za zivy organismus, jehoZz
zakladem je rodina a poukazuje na to, ze socialni interakce probihaji jak uvniti, tak mezi
jednotlivymi socidlnimi tfidami. Zdlraznuje, ze metodologicky individualismus proto ma své
misto pouze v rdmci teoretické ekonomie, nikoliv v ramci komplexni sociologické analyzy, kde
je nutno uvazovat i se socidlnimi interakcemi napft. u podnikatell. Zavérem shrnuje divody
vzniku socialnich tfid a za jeden ze zakladnich divodt jejich GspéSné existence povazuje sklon
k inovacim. Pokud dochazi k uspésné inovaci, pak inovator ma tspéch, ktery ovlivni i uspéch
jeho rodiny a postupné celé socidlni tfidy, jiz je rodina soucasti. Proto povazuje pravée roli
individudlnich podnikatell ve spolecnosti za podstatnou, nebot’ svou inovacéni ¢innosti ziskava
podnikatelskd tfida vedle podnikatelského zisku 1 prominentni postaveni v kapitalistické
spole¢nosti.
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Dalsi je svym rozsahem monumentdlni dvousvazkové dilo, sepsané roku 1939 jiz na
Harvardové univerzité, nazvané Business Cycles: A Theoretical, Historical, and Statistical
Analysis of the Capitalist Process (Hospodaiské cykly: teoretickd, historickd a statisticka
analyza procesu kapitalismu), jehoZ jedno z poslednich vydani je z roku 2006 (Schumpeter,
2006). V dile navazuje na témata prezentovana jiz v Schumpeterové Theorie der wirtschaftliche
Entwicklung. Pfedmétem knihy vSak nejsou pouze hospodaiské cykly, nybrz obsahuje téz
pokrocilou Schumpeterovu teorii inovaci, popisujici inovace coby dynamicky proces
ovlivityjici rozvoj kapitalismu. Inovace povazuje Schumpeter za faktory vnitini (endogenni),
jez determinuji evolucni podstatu kapitalismu. Prokazuje, Ze inovace maji tendenci se
kumulovat a shlukovat a az poté dochézi ke kvalitativnimu vyvoji v trzni ekonomice. Podtrhuje
na rozdil od svych ranych uvah roli velkych firem (monopold), jez maji na zaklad¢ své
védeckovyzkumné zékladny vyhodu pii generovani inovaci a také ulohu novych lidi a novych
firem pii jejich zavadéni, 1 kdyz maji objektivné oproti monopolim ztizenou pozici.
Schumpeter ve svém rozpracovaném modelu uvazuje v poc¢atku pouze dvé taze hospodarského
cyklu: vychozi stav expanze ekonomiky a fazi deprese. Do uvazovaného systému vstoupi
podnikatelé, ktefi na zaklad¢ kumulace technologickych vynalezl zavadéji nové kombinace
(Schumpeter v tomto dile stale jeSt¢ nepouziva termin inovace) a jako zdroj financovani
pouzivaji bankovni uvér. Nové kombinace vnaseji dynamické zmény do tohoto statického
systému, méni se Urokova sazba a podnikatelé vytvareji podnikatelsky zisk. V dalsi fazi
dochazi k imitacnimu chovani ostatnich podnikateli, ktefi rozied’uji podnikatelsky zisk
a pozaduji rovnéz bankovni uvér, takze dochazi k nedostatku disponibilniho bankovniho
kapitalu. Za téchto podminek rostouciho uroku, nizsiho zisku i rostouci konkurence ¢ast
podnikateli nedokdze splacet bankovni Gvéry, coz dostdva banky do obtizi. Nasleduje faze
deprese, kdy za zvlast’ neptiznivych okolnosti se ekonomika miize dostat i do kratkodobé
hluboké krize, kdyz dochazi k poklesu ceny a tim i upadku podnikateld. Krizi vSak pojima
Schumpeter ve svém evolu¢nim pojeti kapitalistické ekonomiky za vychozi stav pro novou
konjunkturu. Sviij vychozi model ekonomiky na zdkladé téchto dynamickych zmén Schumpeter
dale proménuje, kdyz zavadi ctyti faze hospodaiského cyklu: prosperitu, depresi, krizi
a konjunkturu.

Capitalsm, Socialsm and Democracy (Schumpeter, 2010) je dilo, které napsal roku 1942 za
svého stiidavého plisobeni na Harvardové a na Yaleové univerzité. Schumpeter zavadi pojem
kreativni destrukce, faktoru piejatého z Hegelovy filosofie, ktery v procesu evolu¢né pojaté
kapitalistické ekonomiky zdkonit¢ zpusobuje svym plsobenim zaostavani soucasného
vyrobniho procesu a omezuje pivodni organizacni schémata. V diisledku toho jsou vyrobci,
ktefi neuspé&ji v konkurenénim boji, postupné destruovani a nahrazeni novymi formami
vyrobnich organizaci s novymi technologiemi, zalozenymi na inovacich. Tak uzavird
Schumpeter svoji inovaéni teorii, kdyz obhajuje nazor, Ze nikoli jen podnikatel-inovator, nybrz
zejména monopol jako velky ekonomicky celek srozvinutou védecko-vyzkumnou a
technologickou zékladnou je schopen zasadnich inovaci a uspét v procesu kreativni destrukce,
¢imz vytlacuje soukromé podnikatele z trhu. V tom disledku zpochybiiuje Schumpeter princip
dokonalé rovnovahy a dokonalé konkurence, které v dlouhodobé etapé neodpovidaji realité
evolu¢né se rozvijejici kapitalistické ekonomiky. Vznikaji nové vrstvy: vrstva profesionalnich
manazeru a vrstva nevitalnich akcionari, byrokraticky oddélenych od ptfimého rozhodovani a
majicich zajem pouze na inkasovani dividend. Obé tyto vrstvy dle n&j budou vytlaovat aktivni
podnikatele-inovatory, coz povede k ekonomickému upadku. Na druhé stran¢ silici
monopolistickd struktura kapitalismu bude také podryvat roli spoleCenskych instituci, coz
povede k postupnému rozvratu celé spole¢nosti.

38



3 Schumpeterovi nasledovnici - neoschumpeterianska teorie inovaci

Technologické inovace poprvé uplatnil ve svém modelu ristu vroce 1990 ekonom
portugalského pivodu Paul Romer (Romer, 1990). Na Schumpetera pak piimo navazuje roku
1992 tzv. neoschumpeteriansky Aghiontiv a Howittiv model riistu, zaloZeného na inovacich a
uplatnujici faktor technologickych inovaci jako nositele endogenné pojatého ristu. Takto noveé
vytvoieny ekonomicky rist podle tohoto modelu zavisi na n¢kolika parametrech (Aghion,
Howitt,1992):
1. Na délce obdobi mezi dvéma technologickymi inovacemi,
2. Na pravdépodobnosti, ze v daném regionu dojde kinovacim; rozdé¢leni
pravdépodobnosti ukazuje pocet vyskytl inovacnich jeva v uritém intervalu
3. Na poctu subjektt vyzkumného sektoru provadéjicich vyzkum zaméfeny na
podnikatelské inovace a hodnota dosazeného vystupu ve formé cash-flow
4. Na poctu subjektii zprostiredkujicich pfenos inovaci z vyzkumného sektoru do vyroby
a hodnota dosazeného vystupu ve formé cash-flow
Na parametru, jenz charakterizuje stupen technologického rozvoje regionu,
6. Na diskontni mife jako ¢asové preference uzitku, jeZ zvySuje uZitek inovaci, protoze
snizuje naklady na vypuj¢ni kapital nezbytny k jejich financovani.

e

Model byl dale rozpracovan v roce 2005 (Aghion, Howitt, 2005). V roce 1995 pak prezentoval
svilj model ristu, zaloZeny na tloze vyzkumného a vyvojového sektoru Charles Jones (Jones,
1995). V roce 2010 byl publikovan spole¢né né€kolika autory dal$i model, zalozeny na vlivu
technologickych zmén na ekonomicky rist (Acemoglu et alii, 2010). Tento model vychazi
z pivodniho Romerovy teorie endogenniho ristu. Zatimco v ptedeslych klasickych modelech
rustu byl technologicky pokrok exogenni veli¢inou ¢i pfirozenou funkci ¢asu, v téchto novych
modelech je technologicky pokrok vyvolan endogenné. V tomto i dalSich letech byly inovaéni
modely nasledovany a aplikovany v n¢kolika smérech dal$imi autory. Lze to vidét naptiklad
v regionalistické ekonomii v praci o tloze inovaci v ucicich se regionech (Lundvall, 2010) ¢i
v neoinstituciondlni ekonomii v oblasti pravnich vztahii inovaci (Granieri, Renda, 2012).
V Ceském a slovenském prostfedi jsou to prace o zavislosti mezi inovacemi a novymi
globaliza¢nimi tendencemi (Kraft, Kraftova, 2012) nebo publikace o zkoumani inovacnich
ekosystému a jejich evoluci subjekty vysokych skol jako jednoho ze zprostiedkovatelli inovaci
(Hrivnak et alii, 2017), ¢i1 v definovani bariér pii zavadeéni inovaci v podnikatelském prostiedi
(Klimova, Winklerova, 2017).

Zaveér

Schumpeterova prace v rozebirané oblasti je v souCasnosti povazovana za stézejni. Pojem
»kreativni destrukce” a pojeti podnikatelského zisku zaziva od prelomu tisicileti v ekonomické
teorii 1 hospodarské praxi jakousi renesanci. Obecné je vyzdvihovana Schumpeterova inovacni
teorie, 1 kdyz zde nemiizeme hovofit o ucelen¢ publikované podobé tohoto schématu — teorie
byla postupné rozpracovavana a stala se soucasti vyznamnych Schumpeterovych praci v ramci
jeho nikdy neukoncené snahy o vytvofeni modelu dynamické ekonomie. Mezi rané prace,
obsahujici problematiku teorie podnikatele a inovaci, mizeme zatradit zejména Das Wesen und
der Hauptinhalt der theoretischen Nationalékonomie z toku 1906 a Theorie der
inovaci, lze zatadit dila Die sozialen Klassen im ethnisch homogenen Milieu z roku 1928,
nasledn¢ Business Cycles z roku 1939 a Capitalism, Socialism and Democracy, poprvé vydané
roku 1942. Na Schumpetera pak od pocatku 90. let dvacat¢ho stoleti navézali autofi novych
teorii, zalozenych na endogennim vlivu technologickych inovaci na ekonomicky rist, z nichz
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nejucelenéjsi je tzv. neoschumpeterianska teorie rastu autori P. Aghiona a P. Howitta. Rovnéz
se nam Schumpeter ukazuje jako vizionaf se svym evolu¢nim pohledem na vznik a podstatu
kapitalismu. Pfes své rozsahlé dilo ale nemél nésledovniky ani nezalozil zadnou novou
ekonomickou Skolu ¢i smér. Stal ¢asto osamocen ve svém védeckém badani i ve své publikacni
¢innosti. Schumpeterovska teorie kreativni destrukce fika, ze produkce védomosti nutna pro
vznik inovaci ma vysoké ndklady a pfindsi irizika a ztraty. RozSifeni inovaci zpisobuje
klesajici vynosy z rozsahu pivodnich technologii a postupti a produkce novych kreativnéjSich
technologii zpiisobi destrukci piivodnich odvétvi. Ditkazem pro tento Schumpeteriiv scénar se
nabizi vyvoj v posledni c&tvrtin€ 20. stoleti apocatku 21. stoleti, kdy v disledku
technologickych inovaci v oblasti informa¢ni a komunikaéni technologie a pouZzivani umélé
inteligence, jeZ proménuji mnoha odvétvi podnikatelské 1 lidské ¢innosti, dochéazi k vytvareni
globalnich siti a propojovani ekonomickych subsystémil planety.
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ELECTRICITY SUPPLIERS’ SELECTION FOR A HOUSEHOLDS:
A PRICE-BASED MULTI-CRITERIA EVALUATION

Martina Kuncova, Andrea Hrnickova

Abstract

Electricity is a crucial commodity, and selecting the right and reliable supplier is important
because of the increasing costs for a households. In the Czech Republic, companies have been
able to choose their electricity supplier since 2002, and households since 2006. The energy
market, however, has faced significant challenges, particularly in 2022, due to global events
causing large price fluctuations. These fluctuations have greatly impacted household electricity
costs, making the choice of the most cost-effective product essential. This paper applies two
multi-criteria decision-making methods (TOPSIS, MAPPACC) to evaluate electricity products
under the two-tariff rate D25d. Data from 70 different products across three distribution regions
in the Czech Republic for 2023 were obtained using a web-based calculator. The results are
compared to a similar analysis conducted in 2014.

Keywords: tariff rate D25d, electricity, electricity suppliers, multi-criteria comparison
JEL classification: C44, C63, O13
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Introduction

Economic developments and market fluctuations force suppliers and customers to constantly
evaluate, speculate and react to changes. The electricity market in the Czech Republic was
largely regulated until 2002, when the transformation process towards full liberalisation began.
Initially, only businesses could participate, but since 2006, households have been able to choose
their electricity supplier on the retail market. Since 2020, the new Electricity Regulation -
EU/2019/943 went into effect. It outlines the essential principles for an efficient electricity
market with stronger national market integration and increased cross-border trading capacity,
resulting in lower pricing. It also allow more access to renewable energies and assure better
responsiveness to demand and storage (European Commission 2020).

The unique nature of this commodity involves multiple stakeholders, including suppliers,
customers, distributors, the Energy Regulatory Authority (ERO) and the market operator
(OTE). OTE forecasts total market consumption and analyses deviations, while ERO regulates
transmission and distribution prices. In the comparison of Central European Union countries in
the years 2007-2018, Fedajev et al. (2022) showed that the highest growth of the number of
electricity producers was recorded in the Czech Republic. During the observed period, the
number of producers increased nearly 20 times, resulting in nearly 300 new competitors in the
electricity market of this country in 2019. Suppliers tried to be as attractive as possible to
households and therefore it happened that they did not have electricity for their consumers and
bought it at the last minute. This method was usually very cost-effective, but in the past such
suppliers went bankrupt because of the rising gas prices that pushed the electricity prices to
record levels, and the customers had to hurriedly find new suppliers who offered them contracts
that were many times more expensive. The last time this happened to Bohemia Energy Group’
clients (Reuters, 2021). But mainly the growing number of suppliers complicates households'
decision-making and makes it difficult to navigate market rules and price fluctuations.

Multi-criteria decision-making (MCDM) methods or simulation models can help to address this
problem (Kuncovi et al., 2024). MCDM methods are usually used when a lot of alternatives
should be compared based on several criteria. They are useful to help in various situations such
as companies comparison (Guo, 2021), location selection (Agrebi, Abed, 2021), investment
problem (Fiala, Borovicka, 2015), countries, regions or cities ranking (Brauers, Ginevicius,
Podvezko, 2010; Fedajev et al., 2022; Jahangiri, 2022) or similar problems. As Ishizaka and
Nemery (2013) stated, a lot of methods could be used to help with solving these problems - the
two that we use are TOPSIS and MAPPACC (similar as in Kuncova, Seknickova, 2014).

MAPPACC presented by Matarazzo (1986) as a method based on a pairwise comparison of
alternatives relative to each pair of criteria was applied for example to compare China dual
listing companies in the US equity market (Guo, 2021) or on location selection problem of
distribution centers under uncertain environment (Agrebi, Abed, 2021). In the energy approach
the TOPSIS method was used for example to compare 31 capital cities of Iran in terms of solar-
based hydrogen production considering 13 conflicting criteria (Jahangiri, 2022).

This paper examines the retail market in the year 2023 and compares the annual electricity costs
of 70 products for simulated household consumption. Two multi-criteria methods (TOPSIS,
MAPPACC) are used to find the best product for each distribution region in the Czech Republic.

1 Czech Electricity Market

Electricity is one of the basic raw materials used on a daily basis and the higher development
of the electricity-based equipment caused the steep increase in its consumption from the 1950s
to about the 1990s. The development of new energy saving appliances has influenced this trend,
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the increase in the consumption has slowed down, but still it is rising (ERO, 2023). As Karanfil
and Li (2015) have explained, the electricity-growth nexus is highly sensitive to regional
differences, countries' income levels, urbanization rates and supply risks. The list of all
suppliers and their products is changing every year and the number of products is still rising
(ERO, 2023). Based on these changes, it is difficult for households to follow the evolution of
the electricity market and the evolution of the price offers of individual products. Even the many
comparators available on the internet may not always be an adequate help as they usually do
not cover all products and do not always have up-to-date prices. The choice of product depends
on the contract conditions given by the distributor, but above all on the prices set by distributors
and suppliers. Although it is now relatively easy to change supplier and the customer pays
nothing for the change if the contractual conditions are met, many customers may feel
uncomfortable having to deal with frequent switching between suppliers.
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Figure 1 Yearly electricity supplier switches of households (ERO, 2023)

Figure 1 shows that the number of switches does not have a significant upward or downward
trend (the peak in 2021 was caused by the aforementioned collapse of Bohemia Energy Group).

Various techniques and methods can be used to model the market situation (Ventosa et al. 2005;
Kuncova 2015). In this paper, a multi-criteria comparison is made based on supplier and
distributor prices and 70 selected products.

The selection was made on the basis of data from a selected household and with the help of the
TZB-info (2024) calculator, which contains the widest comparison of products currently
available (more than 500). The first 70 cheapest products recommended for the household for
the tariff rate D25d were selected for this contribution. Afterwards the comparison with the
previous research (Kuncova, Seknickova, 2014; Kuncova, Seknickova, 2015; Kuncova, 2015;
Kuncova et al., 2024) was made.

2 Data and Methods

The Czech Republic is divided into three distribution regions - the capital city of Prague is
administered by the distributor PRE, the South Bohemia, South Moravia, Vysocina region
except Havlickobrodsko and Prostéjovsko and Zlin regions except Vsetin are administered by
EG.D (formerly E.ON) and the rest of the Czech Republic is administered by CEZ (ERO, 2023).
These distributors are also the owners of the transmission grid, and their job is to distribute the
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energy. On the other hand the electricity suppliers buys the electricity form these distributors
and sell it to customers. Households can choose the supplier, but not the distributor, who is
linked to the distribution network in the territory. In 2023, there were 76 electricity suppliers
operating in the country. Each household is assigned a tariff by the supplier according to the
way it uses electricity. In this paper, we focus on households that use electricity for storage
water heating with an eight-hour low tariff, lower consumption and a main circuit breaker size
of 3x25A. For these households, there is a two-tariff (dual-tariff) rate D25d, which has 2 periods
(high tariff, low tariff) during the day. This example is the same as in the previous research
(Kuncova, Seknickova 2014).

The final price depends on several factors - it includes the price for consumption (in our case
divided into high and low tariffs), fixed rates or taxes. For simplicity, the price of electricity
can be divided into items whose price is set annually by the Energy Regulatory Office (ERO,
2023). It covers:

« monthly lease for the circuit breaker,

* price per megawatt hour (MWh) in high tariff (HT),

 price per megawatt hour in low tariff (LT),

* price per system services,

 price for the support of the renewable energy purchase,

+ charges for the electricity market operator,

* electricity ecological tax (28.30 CZK per 1 MWh).

The second part of the total price is given by the electricity supplier. It covers:
» fixed monthly fee for the selected product,

* price per megawatt hour (MWh) in high tariff (HT),
* price per megawatt hour in low tariff (LT),

The final price is increased by VAT that is 21%.

The comparison of the prices set by distributors for the years 2023 and 2014 is visible in Table
1, the lowest prices are in bold.

Table 1: Prices of distributors

year distr. Circ. HT price/ MWh LT price/ MWh Other services/
region breaker MWh
2014 E.ON 90 1592.04 30.59 621.8
PRE 98 1563.66 24.45
CEZ 105 1731.93 36.38
2023 EG.D 163 1747.68 203.4 611.9
(E.ON)
PRE 157 1407.54 106.08
CEZ 162 1766.76 179.98

Source: Kuncova, Seknickova, 2015; TZB-info, 2024

Over the years, PRE has become the cheapest distributor in all price parameters. There has been
a decrease in the price per MWh in the high tariff (HT), but an increase in the other categories.
The price per circuit breaker has increased by 74% and the price per MWh in the low tariff (LT)
has increased more than four times over the years.

In terms of the average suppliers prices (Table 2), CEZ region has become the cheapest over
the years and was the most expensive of all in the first period under review. Monthly charges
increased by more than 50% over the years, the price per MWh in HT increased by 15% and
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the price per MWh in LT increased by almost 67%. This analysis shows that the final price for
electricity consumption also depends on the region where the consumption point (household)
is located. Therefore, it is necessary to analyse each of the 3 distribution regions separately.

Table 2: Average prices of suppliers (70 products)

average distr. region | Monthly fee HT price/ MWh LT price/ MWh

2014 E.ON 43.62 1508.34 893.27
PRE 50.50 1462.5 896.62
CEZ 44.68 1484.31 886.74

2023 EG.D (E.ON) 73.76 1867.77 1618.56
PRE 74.99 1867.77 1591.92
CEZ 66.40 1683.25 1480.63

Source: Kuncova, Seknickova 2015; TZB-info, 2024

3 Results and discussion

Based on the 7 price criteria described above (distributor and supplier prices) and on the real
consumption of the tested household, we analysed the 70 cheapest products according to TZB-
info (2024) for the year 2023. 2 methods were used for comparison - TOPSIS and MAPPACC.
Both methods were used for each of the distribution areas separately. Table 3 shows the results
for the TOPSIS method for the PRE distribution region. The TOPSIS method, measuring the
relative distance from the hypothetical best and worst product, identified the best product for
this distribution region as the poison from the offerings of Prazsk4 plynarenskéd . From the
comparison we can see that the best products managed to achieve a score of almost 0.8, while
the worst ones around 0.3. Table 4 shows the results for the MAPPACC method for the PRE
distribution area. This method is based on a pairwise comparison of products, so the result is
only the ranking of the compared products. It can be seen that the method ranked 2 other
products (one of CENTROPOL ENERGY's offerings and X Energie's product) in the first
place, however, the top five most suitable products are identical to the results of the TOPSIS
method.

Table 3: Results for the TOPSIS method, region PRE

Ranking | Alternative score
1 Prazska plynarenska / DUVERA 3R 0.79319
2 Prazska plynarenskd / KOMPLET 2019 0.79007
3 CENTROPOL ENERGY / KAMARAD ZLATO 0.77474
4 Energie CS / Produkt On-line 0.76630
5 X Energie / XE RELAX promo leden 21-23 0.75812

66 -- 68 | CENTROPOL ENERGY / FIXNE ONLINE na 1 rok | 0.36695
66 -- 68 | CENTROPOL ENERGY / FIXNE ONLINE na 2 roky | 0.36695
66 -- 68 | CENTROPOL ENERGY / FIXNE ONLINE na 3 roky | 0.36695
69 CEZ Prodej / ELEKTRINA PRO SOLARY 0.34334
70 Rodinnd energie / FIX36 0.32387
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Table 4: Results for the MAPPACC method, region PRE

Ranking | Alternative

1 CENTROPOL ENERGY / KAMARAD ZLATO
X Energie / XE RELAX promo leden 21-23
Prazské plynarenska / DUVERA 3R
Prazska plynarenskd / KOMPLET 2019
Energie CS / Produkt On-line

F RIS R SR

51 CENTROPOL ENERGY / FIXNE ONLINE na 1 rok
51 CENTROPOL ENERGY / FIXNE ONLINE na 2 roky
51 CENTROPOL ENERGY / FIXNE ONLINE na 3 roky
52 PRVNI MORAVSKA PLYNARNI/ COMFORT

53 Rodinna energie / FIX36

Even the worst products (with the exception of one) are exactly the same for both methods,
including the ranking (only the MAPPACC method ranks some products in the same places,
which is why the last product is ranked 53" and not 70™). In this contribution we cannot list the
order of all compared products, but it is clear from the results that CENTROPOL ENERGY
offered both very advantageous (i.e. cheap for a given household) and very disadvantageous
products. Thus, simply choosing the supplier without taking into account the product offering
may not always be appropriate.

The non-dominance testing, i.e. the identification of non-dominated alternatives (i.e. products
to which there is no other product better in all criteria, or with the same prices and at least one
price better), is also very important for comparing products on the basis of price criteria. This
analysis has shown that there are only 6 products for PRE region (see Table 5) out of the 70
compared (i.e. 9%) which are non-dominated, i.e. can be ranked first regardless of the
importance of the price criteria considered. This therefore means that the decision maker would
not have to compare all 70 products, but only compare these 6, which is much easier. The non-
dominance test was performed in the SANNA add-on (Jablonsky, 2014).

Table 5: Non-dominated products for PRE region

Products (PRE) / supplier’s prices without | Monthly HT  price/ | LT price/
VAT fee MWh MWh
CENTROPOL ENERGY / KAMARAD ZLATO | 65 1388 819
Prazské plynarenska / KOMPLET 2019 0 1605 1410
Prazské plynérenska / DUVERA 3R 55 1520 880
Energie CS / Produkt On-line 10 1499 1499

X Energie / XE RELAX promo leden 21-23 49 1299 1299
OBECNI PLYNARNA, s.r.0./ TRI 40 1560 1360

Similar comparisons were made for the other two distribution areas, however, due to the size
of the paper we only include an overall comparison of the winning products using both methods
(Table 6). It is evident that the results for EG.D and PRE are similar, while for the CEZ region
the best products are different, which is due to the already mentioned fact that it is the region
with the lowest supplier prices on average.

48



Table 6: Best products for each region and both methods

winners | TOPSIS MAPPACC

EG.D Prazska plynarenska / DUVERA | X Energie / XE RELAX promo leden 21-

region 3R 23

PRE Prazska plynarenska / DUVERA | CENTROPOL ENERGY / KAMARAD

region 3R ZLATO
X Energie / XE RELAX promo leden 21-
23

CEZ Prazska plyndrenskd / KOMPLET | Lumius / FIX 3

region

Conclusion

Choosing the best electricity supplier requires careful consideration of multiple factors due to
the complex and dynamic nature of the market. While finding the cheapest supplier is often a
priority, it is essential to recognise that the cheapest option in one year may not be cost-effective
in subsequent years due to market fluctuations and changing policies. The use of a multi-criteria
decision-making approach is particularly beneficial as it allows for a thorough comparison
across several dimensions, helping to identify non-dominant, high quality products that offer
the best value, while also allowing for the inclusion of non-price criteria where appropriate. In
addition, it should be noted that suppliers may have a diverse offering, with some providing
both superior and sub-optimal products. This diversity underlines the importance of
independent evaluation of each product. In addition, regional factors play an important role in
influencing the options available (given distribution area, suppliers' offers) and thus prices, and
therefore local evaluation is crucial.

From the analysis of the selected 70 products, it is clear that the ranking of the best products
for the selected household is influenced by both the distribution area and the chosen method for
multi-criteria evaluation. Only price criteria were used for comparison; in a real situation, other
qualitative criteria (e.g. history of the supplier company, familiarity of the company, possibility
to solve the choice online/physically at the branch, etc.) would probably influence the final
choice of the supplier. In particular, however, the non-dominance testing shows the importance
of using it in a similar comparison as it narrows down the number of products recommended
for a given household. Even here, it should be noted that a dominated (i.e. less suitable) product
can theoretically be ranked 2", so it cannot be recommended to perform this test as the only
option, it is always a good idea to supplement with 1-2 multi-criteria evaluation methods.

To help navigate these complexities, simulation and optimization models can be used as another
suitable tools. These models help decision makers to anticipate potential outcomes, evaluate
different scenarios and ultimately identify optimal choices tailored to specific needs and
regional constraints. Together, these strategies provide a structured and comprehensive
approach to selecting electricity suppliers, thereby supporting more informed and resilient
energy purchasing decisions.
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HLEDANI FAKTOR}"J l:ZKONOMICI,(E’EFEKTIVITY FIREM
V SEKTORU UBYTOVANI, STRAVOVANI A POHOSTINSTVI V CR
V OBDOBI PANDEMIE COVID-19

SEARCHING FOR ECONOMIC EFFICIENCY FACTORS OF FIRMS
IN THE ACCOMMODATION, CATERING AND HOSPITALITY SECTOR
IN THE CZECH REPUBLIC DURING THE COVID-19 PANDEMIC

Lenka Lizalovd, Simona Cinéalovd, Petra Kozdkovd, Fi ilip Déchtérenko

Abstrakt

V tomto c¢lanku je proveden vybér faktorii, které determinovaly ekonomickou efektivitu
¢eskych podnikti v odvétvi ubytovani, stravovani a pohostinstvi béhem pandemie COVID-19.

Cilem je vytipovat oblasti finan¢niho zdravi a dalsi faktory, jez mély dopad na ekonomickou
vykonnost podnikli v daném odvétvi. Analyza, kterou na zaklad¢ vytipovanych faktori
provedeme, vyuzivd data z databaze Albertina za obdobi 2018-2021. Hlavnim méfitkem
vykonnosti bude ukazatel rentability aktiv. Mezi dal§i vytipované faktory byly zatazeny
ukazatele zadluZenosti a likvidity, z dalSich faktord pak velikost, stafi podniku a subsektor, ve
kterém podnik plsobi. V dal§im zkoumani bude ovéfovano nakolik jsou vybrané faktory pro
ekonomickou efektivitu urcujici.

Abstract

In this article, a selection of factors determining the economic efficiency of Czech businesses
in the accommodation, catering, and hospitality industry during the COVID-19 pandemic is
made. The aim is to identify areas of financial health and other factors that have impacted the
economic performance of businesses in this sector. The analysis, based on the identified factors,
utilizes data from the Albertina database for the period 2018-2021. The main performance
measure will be the return on assets indicator. Among other identified factors, indicators of
leverage and liquidity were included, as well as factors such as size, age of the business, and
the subsector in which the business operates. Further investigation will verify the extent to
which the selected factors determine economic efficiency.

Keywords: Accommodation, catering and hospitality, performance, ROA, COVID-19
JEL classification: Z3, L25
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Uvod

V predchozich publikacich se autofi zabyvali ukazateli vykonnosti podniku. K dispozici méli
rozsédhlou databazi Uc€etnich udaji téméef 103 000 podnikdt z rGznych odvétvi narodniho
hospodaistvi Ceské republiky v ¢asové fadé 2010-2021. Autory zaujala mimotadné nepiizniva
pozice odvétvi ubytovani, stravovani a pohostinstvi. Po nastupu pandemie COVID-19, ktera
negativné ovlivnila fadu odvétvi, se rozhodli prozkoumat, jak pandemie ovlivnila toto
vykonnostné problematické odvétvi. Obecné 1ze konstatovat, ze pandemie méla kardindlni
dopad na celé odvétvi ubytovani, stravovani a pohostinstvi. Podstatna ¢ast piijmi v tomto
odvétvi pochazi z cestovniho ruchu, ktery byl restriktivnimi opatfenimi tykajicimi se pandemie
postizen nejvice.

Na obrazku 1, ktery ukazuje vyvoj indexu pfijml v odvétvi ubytovani a stravovani ve srovnani
s ptedchozim rokem, vidime pokles piijmt v roce 2020 na 44 % roku 2019 v piipad¢ ubytovani
a 66 % predchoziho roku v pfipadé stravovani a pohostinstvi.

Obrazek 1: Indexy trzeb v ubytovani (CZ-NACE 55), stravovani a pohostinstvi (CZ-NACE 56)
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Zdroj: CSU (2024)

Z vyseuvedeného grafu je ziejmé, ze pandemie dopadla na rizné sektory riznou mérou. Autory
zajimalo, které dals§i faktory determinovaly ekonomickou efektivitu. Vytipovani oblasti
finan¢niho zdravi a dalSich faktori bude prvnim krokem k dal$imu zkoumani, nakolik jsou
faktory pro ekonomickou efektivitu urcujici.

1 Teoreticka vychodiska

Faktory z oblasti finan¢niho zdravi

Provedli jsme reser$i, abychom vytipovali ukazatele, které, podle odbornych zdrojli, souvisi
s rentabilitou. Rlzné studie uvadi rtzné stupné vlivu a vyznamu finan¢nich ukazateld,
nejcasteji jsou v souvislosti rentabilitou zmiflovany ukazatele likvidity a zadluzenosti. Nekteti
autofi pouzivaji v souvislosti se zadluzenosti pozitivn¢ ladény vyraz ,,finan¢ni paka®, ktery
podtrhuje potencial pouziti dluhu ke zvySeni rentability vlastniho kapitdlu (napf. Li a Zeng,
2020). V naSich pomérech jsme zvykli na pon€kud negativné vnimany vyraz ,,zadluzenost®,
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ktery evokuje vyss$i finan¢ni riziko, protoze firma musi splacet dluh i v dobéach, kdy ma nizké
piijmy nebo celi financnim obtiZzim. Pro vysvétleni je tedy nutné zdlraznit, Ze oba pojmy, jak
finan¢ni péka, tak zadluzenost se tykaji pouziti dluhu pro financovéani.

Podle autori studie ,,Vliv rentability, pakového efektu a likvidity na hodnotu podniku*
(Markonah, Salim, & Franciska, 2020) je vztah mezi ukazateli rentability aktiv (ROA),
a ukazateli likvidity a zadluzenosti (finan¢ni paka) mnohostranny. Autoii dokladaji, ze vyssi
maji vyznamny vliv na hodnotu podniku, pfi¢emz ziskovost piisobi v tomto vztahu jako
zprostredkujici faktor. Ve studii je naznacena interakce, kdy jak finan¢ni péka, tak likvidita
ovliviluji ziskovost podniku a tim pak zprostfedkované i hodnotu podniku.

Vliv ziskovosti na likviditu a financni padku neni jednosmérny; samotnd ziskovost muze
ovlivilovat rozhodovani o likvidité a pakovém efektu. Vysoka ziskovost miize vést k lepsi
likvidni pozici, protoZe podniky maji k dispozici vice vnitinich zdroji, coZ potencidlné snizuje
jejich zavislost na externich pljckach a nasledné snizuje jejich padkovy pomér (Ayoush,
Toumeh, & Shabaneh, 2021). Snizeni finan¢ni paky a udrzeni pfiméfené trovné likvidity
a solventnosti v primyslovych podnicich vyrazné zlepsuje ziskovost.

Cilem autorit (Ayoush, Toumeh, & Shabaneh, 2021) je ukézat relativni dopad likvidity,
pakového efektu a solventnosti na ziskovost priimyslovych podnikl kotovanych na Ammanské
burze cennych papirti a zjistit, ktery z nich ma nejvétsi vliv na ziskovost. K dosazeni cila této
studie je zkoumano 44 jordanskych prumyslovych spolecnosti v letech 2012 az 2018.
Navratnost aktiv (ROA) a ndvratnost vlastniho kapitalu (ROE) jsou zkoumany jako méfitka
vykonnosti, aktualni pomér a rychly pomér jako méftitka likvidity, dluhu pomér a pomér dluhu
k vlastnimu kapitélu jako mira pakového efektu a pomér urokového kryti jako mira financni
solventnosti. Ke kontrole hypotéz byla pouzita vicendsobna regresni analyza. Negativni a
statisticky vyznamny dopad byl zjistén na Grovni 1 % mezi finan¢ni pakou a ziskovosti. Zjisténi
zéaroven neprokazala totéz u vlivu likvidity a solventnosti na ziskovost. Krom¢ toho mé pakovy
efekt mezi nezavislymi proménnymi nejvyssi relativni dopad na ziskovost, nasleduje
solventnost a poté likvidita. Navic se uvadi, ze velikost spolecnosti je kontrolni proménnou
vlivu mezi likviditou, pdkovym efektem a solventnosti na vykonnost. Dochazi se tedy k zavéru,
ze management priimyslovych podnikl by mé¢l snizit zavislost na dluhu k financovani podnikii,
aby dosahl co nejvyssich vynosl; doporucuje se udrzovat pfijatelnou uroven likvidity pro
zajisténi kontinuity spolecnosti a vénovat pozornost urovni solventnosti uvniti spole¢nosti pro
udrzeni vysoké finan¢ni vykonnosti.

Studie ,,Vliv likvidity a finan¢ni paky na ziskovost firmy* (Samo & Murad, 2019) uvadi, ze
likvidita pozitivné ovliviiuje ziskovost v pakistanském textilnim sektoru, zatimco finan¢ni paka
ma negativni dopad na ziskovost.

Za povSimnuti stoji studie ,,Vztah mezi vynosem akcii a finanénimi ukazateli (ziskovost,
pakovy efekt)“ autort Al-Lozi & Obeidat (2016), ktetfi varuji pred negativnimi dopady
pakového efektu. Uvadi, Ze nadmérna finan¢ni paka miize mit negativni dopad na ziskovost,
studie prokazaly negativni a statisticky vyznamny dopad finan¢ni paky na ziskovost.
Upozoriiuji na zndmy fakt, Ze financni paku lze vyuZit ke zvysSeni vynosnosti, ptiliSné spoléhani
na dluh maze byt pro finan¢ni zdravi podniku Skodlivé.

Rentabilita je jednim z nejvice volatilnich finan¢nich ukazatell spolecnosti, protoze ji ovliviiuji
nejen vnitini, ale 1 vn&jsi tzv. makro faktory.
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Makro faktory ovliviiujici ekonomickou vykonnost
Resersi jsme zjistovali, na jaké vnéjsi faktory se mame ve své analyze zaméfit.

Podle studie ,,V1iv makroekonomickych faktorti na ziskovost MSP* (Bekeris, 2012) maji na
ziskovost nejvétsi vliv zmény mezibankovnich trokovych sazeb a nezaméstnanost, zatimco
inflace, primérné mzdy a pocet podnikii nevykazuji silnou korelaci.

V nékolika studiich je zmiflovan vliv makroekonomickych faktorti na ziskovost firem. Mezi
makroekonomické ukazatele patfi napiiklad mira rGstu HDP, mira inflace, mira
nezameéstnanosti, které maji vyznamny vliv na ziskovost firem. Tyto faktory ovliviiuji kupni
silu spotiebiteli, ndklady na kapital a celkovou poptavku po vyrobcich a sluzbach, a tim
ovliviiuji ziskovost (Bekeris, 2012), (Khazaei, 2020).

Studie 120 spolecnosti kotovanych na malajské burze, s ndzvem ,,Faktory ovliviiujici ziskovost
v Malajsii*“ (Alarussi & Alhaderi, 2018) zkoumala proménné, které ovliviuji rentabilitu
podniku. Proménnymi podle autort jsou: velikost firmy, pracovni kapital, efektivita spole¢nosti
(méfeno ukazatelem obratu aktiv), likvidita a finan¢ni paka (u nas zadluzenost). Podle zjisténi
studie existuje silny pozitivni vztah mezi velikosti firmy, pracovnim kapitalem, efektivitou
spoleCnosti a rentabilitou. Vysledky studie ukazuji negativni vztah mezi zadluzenosti
a rentabilitou. Likvidita nema podle této studie zadny vyznamny vztah se ziskovosti.

Studie Kuncové, Kozdkové a Lizalové (2022) se zaméiuje na analyzu efektivity v odvétvi
ubytovani, stravovani a pohostinstvi. Autorky pouzivaji data z databaze Albertina za obdobi
2018-2021 a zkoumayji faktory ovliviiujici ekonomickou vykonnost podnikli v daném odvétvi.
Cilem je identifikovat oblasti financniho zdravi a dalsi faktory ovliviiujici ekonomickou
vykonnost. Druhy c¢lanek Kuncové a kol. (2022) se zabyva analyzou efektivity Ceskych
spole¢nosti v sektoru ubytovani a stravovani podle NACE klasifikace. Autofi pouzivaji
matematické metody DEA k analyze vykonnosti téchto spolecnosti. Vysledky této analyzy jsou
prezentovany ve forme kvantitativnich ukazatelti a srovnani mezi jednotlivymi subjekty v tomto
odvétvi.

Zduvodnéni vybéru sledovanych faktori

Mame k dispozici jen ty udaje, které lze Cerpat z databaze Albertina, tedy data z ucetnich
zavérek v jednotlivych letech, ze kterych jsme schopni vypocitat potiebné ukazatele. Dale pak
jsou k dispozici informace o roku vzniku podniku, poctu zaméstnancli a ¢islo sektoru
a subsektoru v ¢lenéni dle NACE.

Vytipované faktory zjiSténé na zaklad¢ resSerSe a zdlivodnéni jejich pouziti, ptipadné vylouceni
z diitvodu nedostupnosti dat:

Ukazatele financni kondice

Podle vyse uvedenych studii lze shrnout, ze ackoli jsou ziskovost, likvidita a finan¢ni paka
vzajemné Uzce propojeny, povaha jejich vztaht se podle nasi reSerSe 1i$i v zavislosti na odvétvi,
ekonomickych podminkach a specifickych faktorech spolecnosti. Obecné vSak plati, ze
udrzovani rovnovahy mezi likviditou a zadluZenosti (jinak pakovym efektem pro optimalizaci
kapitalové struktury) je klicové pro zvySovani rentability. Zahrnuli jsme tedy do nasi analyzy
ukazatele rentability, likvidity a zadluzenosti, popisujici finan¢ni zdravi podniku.

Obor podnikani

Z vyse uvedeného grafu 1 je zfejmé, ze pandemie dopadla na rlizné sektory riznou mérou. Bude
tedy uzite¢né rozdé¢lit sektor Ubytovani, stravovani a pohostinstvi na dva subsektory Ubytovani
a Stravovani a pohostinstvi. Informace o zatazeni podnikli do jednotlivych subsektorti mame
k dispozici.

55



Velikost a stari spolecnosti

Z reSerSe vyplynulo, ze vétsi a starSi spole€nosti maji Casto pozitivni vztah k ziskovosti, protoze
mohou vyuzivat uspory z rozsahu, maji lepsi ptistup ke kapitdlu a mohou mit vyraznéjsi vliv
na trh. Tento vztah podtrhuje vyznam velikosti podniku jako faktoru urcujiciho ziskovost
spolecnosti. Podle velikosti budeme cClenit podniky z naseho vyzkumného vzorku na zdkladé
bilan¢ni sumy a vyse obratu. Stdri podniku vypocteme z dostupného udaje o vzniku spole¢nosti.

Makroekonomické faktory

Makroekonomické faktory jako mira ristu HDP, mira inflace, mira nezaméstnanosti, jez ptsobi
na nas zkoumany vzorek z podnikii ze stejného odvétvi, jsou z hlediska izemniho pro celou CR
shodné. Tyto makroukazatele proto nebudou mezi faktory zahrnuty. Diilezitym faktorem, ktery
zahrneme mezi sledované determinanty bude sledované obdobi (rok Gcetni zavérky), protoze
makroekonomicka situace byla ve sledovanych letech turbulentni.

Technologie a inovace

Nemame k dispozici informace o technologické vybavenosti a inovativnosti konkrétnich
podnikl v naSem zkoumaném vzorku.

2 Data a metody

V resersi byly identifikovany nejvyznamnéjsi faktory, které mohly ovliviiovat ekonomickou
vykonnost podnikii ve sledovaném odvétvi. V dalsim vyzkumu budeme ovétovat, do jaké miry
tyto faktory determinuji vykonnost v naSem vzorku.

Pro analyzu byla pouzita data z databaze Albertina CZ Gold Edition pro obdobi 2018-2021.
Celkem bylo sledovano 3 170 podnikti v odvétvi NACE I - ubytovani, stravovani a pohostinstvi.
Tyto spoleCnosti spliiovaly nasledujici podminky: ptedpoklad existence po celé sledované
obdobi 2018-2021, podminka kompletnich finan¢nich vykazii po dobu 12 mésici (pro vypocet
prislusnych ukazatelll) a rozsah ukazatele ROA v intervalu od -5 do 5. Sada se sklada z 706
podnikili v podsektoru "ubytovani" a 2 464 podnikd v podsektoru "stravovani a pohostinstvi".

Pouzita data jsou vefejné piistupnd, a zplsob jejich sbéru, zpracovani, interpretace
a zvefejnovani vysledkii nasleduje eticka hlediska. Autofi pracuji se sektorem a podsektory;
nejsou zminény konkrétni subjekty. Autofi vychazeji z predpokladu, ze pouzitd data ukazuji
skute¢ny a aktudlni stav ti€etnich zavérek spolecnosti v sledovaném odvétvi.

Data byla analyzovéna ve statistickém softwaru R (R Core Team, 2023). Pouzili jsme fadu
linedrnich regresnich modelt predpovidajicich ukazatele ROA na zékladé roku, typu odvétvi
(ubytovani nebo stravovani), likvidity, zadluZzenosti, stafi spolecnosti a velikosti spole¢nosti.
Vzhledem k vysoké Sikmosti likvidity a zadluZenosti jsme nejprve obé proménné logaritmicky
transformovali. K vyhodnoceni velikosti efektu jsme pouzili Cohenovo d pro rozdily mezi
jednotlivymi podminkami a standardizované beta koeficienty s tradi¢nim rozliSenim na malé,
stiedni a velké, jak navrhuje Cohen (2013). Pro porovnani jednotlivych podminek (naptiklad
rozdilt mezi sektory pro jednotlivé roky) jsme pouzili dvouvybérové t-testy s Welchovou
korekei pro kompenzaci rozdilné velikosti vzorku.
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3 Vysledky

Jednotlivé faktory byly analyzovany pomoci regresnich modeli. Zde prezentujeme nékolik
parciélnich vysledkt zobrazujici ROA v zévislosti na né€kolika vybranych faktorech.

Obrazek 2. Distribuce datovych sad pro jednotlivé parametry pouzité v modelu.
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Zdroj: Vlastni zpracovani v software R

Na obrazku 2 je mozné vidét histogramy zobrazujici distribuci proménnych rentabilita,
likvidita, zadluZenost, stafi a velikost podniku. S vyjimkou stafi podniku se ukazuje normalni
rozdéleni dat. Histogram faktoru velikost podniku ukazuje na nepatrny vyskyt odlehlych
hodnot, prezentujicich velmi malé podniky (vyjadfeno objemem aktiv blizkym nule). Dle stari

podniku je evidentni, Ze ve sledovaném souboru klesa pocet smérem od nejmladsich po nejstarsi
podniky.

Vyvoj vytipovanych proménnych v ¢ase miizeme sledovat na obrazku 3. Vysledky jsou
zobrazeny zvlast’ pro sektor ubytovani a pro sektor pohostinstvi. Svislé tsecky znaci 95% CI
pro prumér. Z grafii jsou zietelné vlivy pandemie COVID 19 na celé odvétvi v inkriminovaném

roce 2020. Je vidét, ze kazdy subsektor reagoval na pandemii s jinou intenzitou, ¢i dokonce
jinym smérem.
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Obrazek 3. Vyvoj sledovanych proménnych v Case.
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Zdroj: Vlastni zpracovani v software R

Sledujeme propady rentability (ROA) celého odvétvi v roce 2020, ale rychlé zotaveni sektoru
stravovani, naopak sektor ubytovani se nedostal na ptfedcovidovou troven. K poklesu celkové
rentability doSlo jiz v roce 2019, subsektor ubytovani se vsak stale jesté¢ vyznacoval kladnou
ziskovosti. Restrikce spojené s pandemii a ovliviiuyjici sledovany sektor I se objevily v roce
2020 a zptisobily stejn¢ vyrazny propad rentability v obou subsektorech. V nasledujicim roce
dokazal subsektor stravovani a pohostinstvi rychleji reagovat na uvolnéné restrikce, a dokonce
dosahl nejlepsi ziskovosti od roku 2018. Subsektor ubytovani sice snizil ztratovost, avsak stale
zustava hluboko pod tirovni rentability v letech 2018-2019. Zajimavosti je, Ze rentability v obou
subsektorech celého odvétvi se vyviji navzdory rozdilnym trendiim ve vyvoji zadluzenosti ¢i
likvidity.

Dale miZzeme vroce 2020 zaznamenat nartst zadluZenosti a propad likvidity u sektoru
ubytovani. Ubytovani zvysuje svoji zadluzenost jiz od roku 2018. V roce 2020 se potvrzuje
ocekavany vyrazn€jsi narast vyuziti cizich zdrojl, a to stejnou mérou v obou sledovanych
subsektorech. Zatimco ubytovani vSak svoji zadluzenost v roce 2021 opét snizilo, subsektor
stravovani a pohostinstvi svoji zadluzenost i nadale zvySoval. Nelze vsak fici, Ze by tento trend
negativné pusobil na zménu likvidity, naopak, ta se v kritickych letech nepatrné¢ zlepsSovala.
Naopak v subsektoru ubytovani lze vyvoj zadluzenosti vnimat jako nepiimo umérny dopad na
likviditu.

Smérodatnéjsi vysledky ndm ukazuje tabulka 1, ve které mizeme vidét korelace vybranych
proménnych.

Tabulka 1: Korelace proménnych

ROA likvidita | zadluzenost | velikost podniku | stafi podniku
ROA - - - - -
likvidita 0,02 - - - -
zadluzenost -0,03*** | -0,01 - - -
velikost podniku| 0,15%** | 0,03** |-0,20%** - -
stafi_podniku 0,10%** 1-0,01 0,02* 0,29%** -

Pozn: *: p < 0,05, p <0,01, p<0,001

Zdroj: Vlastni zpracovani v software R
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Tabulka 2 zndzorfiuje korelacni koeficienty mezi jednotlivymi determinanty. Kazda buiika
tabulky ukazuje silu a smér vztahu mezi dvéma proménnymi. Hvézdi¢ky u nékterych cisel
ukazuji na statistickou vyznamnost korelace, coZ naznacuje, Ze vztah mezi proménnymi neni
nahodny. K vysvétleni vyznamnéjSich korelaci:

Velikost podniku versus ROA — mirné silngj$i pozitivni korelace, statisticky vyznamna na tirovni
p <0,001, coz znamena, Ze vétsi podniky v nasem vzorku maji jsou rentabilnéjsi.

Zadluzenost versus ROA — slaba negativni korelace, statisticky vyznamnd na trovni p < 0,001,
coz naznacuje, Ze vys$si zadluZenost mlize mirné sniZovat rentabilitu aktiv.

Zadluzenost versus stari podniku — velmi slaba pozitivni korelace, statisticky vyznamné na
urovni p < 0,05, znaci, Ze starsi podniky vice vyuzivaji dluhového financovani.

Likvidita versus velikost podniku — slaba pozitivni korelace, statisticky vyznamna na Grovni
p <0,01, znamena, Ze vétsi podniky vladnou vyssi likviditou.

Zadluzenost versus velikost podniku — stfedn¢ silnd negativni korelace, vyznamna na urovni
p < 0,001, indikujici, ze vétsi podniky mohou mit nizs§i miru zadluZenosti.

Stari podniku versus velikost podniku — stfedné silné pozitivni korelace, statisticky vyznamna,
naznacujici, ze vétsi podniky jsou obvykle starsi.

Stari podniku versus ROA — slaba az mirna pozitivni korelace, statisticky vyznamna na trovni
p < 0,001, coz znamena, ze starsi podniky mohou byt rentabilné;jsi.

Zuvedeného vyctu je ziejmé, Ze nékteré proménné, jako je velikost a stati podniku, maji silnéjsi
a statisticky vyznamnéjsi vztah k rentabilité nez likvidita nebo mira zadluZzenosti. Z téchto
prvnich vysledkii budeme vychdzet v nasem dalSim zkoumdani determinantli, které urcuji
finan¢ni vykonnosti podniki v sektoru ubytovani, stravovani a pohostinstvi.

Zavér

V tomto prispeévku jsme na zaklad¢ reSerSe literatury vytipovali faktory, které¢ determinovaly
ekonomickou efektivitu ¢eskych podniki v odvétvi ubytovani, stravovani a pohostinstvi béhem
pandemie COVID-19. Pfedmétem nasi analyzy byla rentabilita aktiv, likvidita, zadluzenost,
velikost a staii podniku.

Provedli jsme prvotni analyzu vztahii mezi klicovymi finan¢nimi a strukturadlnimi ukazateli,
jako jsou rentabilita aktiv, likvidita, zadluzenost, velikost a stafi podniku. Pfedlozena data
odhalila nékolik zajimavych korelaci, které nabizi hlubsi pohled na dynamiku podnikového
hospodateni. Z vysledki vyplyva, ze velikost a stafi podniku maji pozitivni vliv na rentabilitu
aktiva (ROA), coz naznacuje, ze vétsi a delsi dobu fungujici podniky maji tendenci generovat
vy$si vynosy v poméru k jejich aktiviim. Ztetelna je mirna negativni korelace mezi zadluzenosti
a ROA, ktera naznacuje, Ze vys$si troveit dluhu miize mirn€ snizovat rentabilitu podnikii. Tyto
vysledky mohou znamenat, ze financni péaka, kterd v dobrych letech posiluje rentabilitu,
dopadla ve zlych letech na podniky jako ,,finan¢ni kyj*.

Star§i a vétsi podniky, tedy ty s vEétSimi zkuSenostmi, stabilnéj$imi trznimi pozicemi nebo
efektivnéj§imi procesy, mohou, jak se z nasich analyz jevi, 1épe zvladat své kratkodobé finan¢ni
zavazky, coz muze vést k vetsi financni stabilité a méné rizikovému podnikani.

v

Nas vyzkumny kolektiv se v dal§im vyzkumu zaméfi na podrobné zkoumdani faktord, které
ovlivnily ekonomickou stabilitu a vykonnost podniki ptisobicich v tomto odvétvi. Pokusime se
ovétit, zda stanovené ukazatele mohou ovlivnit hodnotu a vyvoj rentability aktiv (ROA).
Zamétime se na vliv rostouci zadluZenosti na vykonnost podniki a zda ji podporuje, nebo spise
omezuje.
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VYUZITI GIS PRO PODPORU MARKETINGU STUDIJNICH
PROGRAMU NA VSPJ

USE OF GIS TO SUPPORT THE MARKETING OF STUDY PROGRAMMES
AT VSPJ

Frantisek Smrcka, Marek Musil

Abstrakt

Nébor studentl a osloveni potencidlnich zajemcl o studium je dulezitou ¢innosti marketingu
Vysoké skoly polytechnické Jihlava. Zvyseni povédomi o existenci této skoly je klicovym
faktorem. Propagace je provadéna prostfednictvim fady popularizacnich aktivit, které¢ maji
prispét ke zvyseni poétu studentll (uchazeéi o studium). Skola potiebuje védét, odkud studenti
pfichazi ke studium a na jaké regiony (respektive mésta a obce) ma tedy planované
popularizaéni aktivity zamé&fit. Bydlisté studentii a informace o vystudované sttedni Skole jsou
k dispozici. V tomto ¢lanku je ukazano, jak vytvofit a zobrazit tato mista pomoci kartogramu
na mapovém podkladu v Geografickém Informacnim systému (GIS). Vytvofeni map z dat je
provedeno v aplikaci ArcGIS Pro. Kategorizace je provedena podle typu studia a podle
studijnich programii. Dale je naznacCena moznost, jak vSe udélat autimaticky pomoci jazyka
Python.

Kli¢ova slova: GIS, ArcGIS Pro, kartogram, marketing
Abstract

Recruiting students and reaching out to potential prospective students is an important marketing
activity of the College of Polytechnics Jihlava . Raising awareness of the school's existence is
a key factor. Promotion is carried out through a number of popularization activities to increase
the number of students (applicants). The school needs to know where students come from to
study and which regions (or towns and cities) to focus its planned popularization activities on.
Information about students' residence and about the high school they graduated from is
available. This article shows how to create and display these locations using a cartogram on
a map base in a Geographic Information System (GIS). The creation of the maps from the data
is carried out in ArcGIS Pro. The categorization is done by type of study and study programmes.
Furthermore, the article suggests how to do everything automatically using Python.

Keywords: GIS, ArcGIS Pro, cartogram, marketing
JEL classification: M300, M310
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Uvod

Geograficka data jsou pouzivana v celé fad€ uloh zaméfenych na zpracovani dat a vyhodnoceni
geografickych dat je kli¢ové pro fadu praktickych aplikaci. Analyzovana geografickd data nam
mohou poskytnout fadu zajimavych informaci. V GIS je mozné zobrazovat informace vztazené
ke konkrétnim mistim na mapovém podkladu. To je pak mozné provadét pomoci aplikace
ArcGIS. Vetejné vysoké skoly jsou financovany z rozpoctu statu. Ministerstvo Skolstvi,
mladeZe a télovychovy (MSMT) ptidéluje finanéni prostiedky na zakladé riznych ukazateld,
véetné poctu studentti (Evropska komise, 2024). Financovani je zajisténo prostiednictvim
piispévkil na pocet studentli. To znamend, Ze ¢im vice studentd ma vysoka Skola, tim vice
finan¢nich prostfedki obdrzi. Proto je dilezité, aby vysoka skoly méla stabilni pocet studentt.

Tento ¢lanek ukazuje vyuziti technologie GIS (Global Information System) a pouZiti aplikace
ArcGIS Pro za ucelem zpracovani kartografickych dat a vytvoreni pfehlednych kartogrami.
Aplikace ArcGIS Pro umoziuje filtrovat data pomoci rliznych kritérii. VyuZzitim aplikace
ArcGIS jsou vyhodnocena bydlisté studenti Vysoké $koly polytechnické Jihlava (dale VSPJ)
a mésta jejich studovanych stiednich skol. Vysledky nejsou soucasti tohoto ptispévku.

GIS zaznamenal znac¢nou pozornost jak z hlediska praktického uplatnéni, tak 1 v oblasti
vyzkumu. GIS se stal pfedmétem vyvoje a je jiz studovan po dobu n¢kolika let. Védci ukazali
zvySeny zajem o technologii GIS a praktické vyuZiti ArcGISu. GIS naSel uplatnéni v celé fadé
aplika¢nich oblasti. Pozornost zaznamenal, v oblasti (oboru) matematiky nebo ekonomiky.
GIS byl doposud pouzit, napiiklad, v prostorové statistice a v prostorové analyze
(Scott and Janikas, 2009; Wong and Lee, 2005; Pimpler, 2017), nebo i1 v oblasti Zivotniho
prostiedi (Berna, 2024; Bajjali, 2017). GIS, respektive ArcGIS nasel uplatnéni v teplotnim
modelovani zemského povrchu a charakterizace vlastnosti vyuziti plidy (Mustaquim, 2024)
a ve vyvoji zeméd¢lskych karet (Yokubov, 2024). Zna¢nou pozornost zaznamenal ArcGIS také
v otazkdch vyuky (vzdélavani). Napiiklad, Pakniany and Rakusa prezentuji studii
pojmenovanou 'Development of ArcGIS StoryMaps as Digital-based Innovative Learning
Media' (2024). Tato studie zkouma potencial vyuziti digitalni narativni plafformy ArcGIS Story
maps pii zlepSovani kvality vzdélavani. Kotluri et al. (2024) vyuzivaji ArcGIS v tektonicko-
geomorfologické a hydrologické oblasti. Ahmed Alkaissi (2024) pouzivaji GIS v uloze
hodnoceni dopravni kongesce méstskych ulic na zéklad¢ fuzzy inferencniho systému a aplikace
GIS. Vyuziti maji také mapy (a mapové podklady). Saingam et al. (2024) se zamétuji socio-
ekonomickou oblast a feSi problém odpadnich vod v oblasti vefejného zdravi.
Merkofer et al. (2024) hodnoti geotermélni energeticky potencial Svycarska a to pomoci
technicko-ekonomického piistupu.

GIS (ArcGIS) byl studovan po mnoho let. Pocet studii a aktudlnost nedavno publikovanych
studii potvrzuje relevantnost tohoto tématu. Nejdfive, my piedkladame knihu
(Booth et al., 2001). Tato kniha (Booth et al., 2001) ma za cil 1) pomoct zacit pouzivat software
ArcGIS a ii) ilustrovat metody a postupy spojeni s vedenim projektu geografického
informacniho systému. Podle autorii Booth et al., tato kniha je skvélym mistem pro zacatecniky
GIS. Ctenaf se naudi, jak pouzivat GIS k feseni problémi, zatimco se uéi pouzivat ArcGIS.

Technologie GIS a aplikace ArcGIS

Technologie GIS: Technologie GIS je vystizné predstavena v (Scott and Janikas, 2009).
Software pro geografické informacni systémy je pouzivan po celém svéte a ma vice nez milion
uzivatelii. (Scott and Janikas, 2009) Podle autorii Scott and Janikas (2009), Environmental
System Research Institute, Inc. (ESRI), zalozeny v roce 1969, je svétovym lidrem v navrhovani
a vyvoji software pro geografické informacni systémy. Autofi zminuji i oblasti vyuziti GISu.
Rikaji nasledujici predstaveni technologie GIS a odkazuji na souvisejici zdroje. "Technologie
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GIS umoznuje organizaci, manipulaci, analyzu a vizualizaci prostorovych dat, ¢asto odhalujici
vztahy, vzorce a trendy. “ (Scott and Janikas, 2009) Autofi dale vyjmenovavaji oblasti vyuziti
a tikaji, ze GIS je dilezity néstroj pro méstské planovani, vefejné zdravi, vymahani prava,
ekologii, dopravu, demografii, fizeni zdroji a mnoho dal§ich  odvétvi
(viz http://www.esri.com/industries.html). Dale se zaméfuji na nastroje urceni pro provedeni
prostorové analyzy. Autofi predstavuji tradi¢ni techniky analyzy a jejich nasazeni. "Tradi¢ni
techniky analyzy GIS zahrnuji prostorové dotazy, prekryti mapy, analyzu vyrovnavaci paméti,
interpolaci a vypocty blizkosti . Spolu se zdkladnimi kartografickymi nastroji a néstroji pro
spravu dat jsou tyto analytické techniky jiz dlouho zdkladem softwaru pro geografické
informace. Nastroje pro provadéni prostorové analyzy byly v pribéhu let rozsifeny
o geostatistické techniky, rastrovou analyzu, analytick¢é metody pro podnikéani, 3D analyzu,
sitova analytika, dynamika casoprostoru a techniky specifické pro rtiznd primyslova odvétvi.*
(Scott and Janikas, 2009)

GIS je souhrnné predstaven ve knize (ARCDATA PRAHA, 2024). Wong and Lee (2005) fikaji,
ze ArcView je 1 nadale jednim z nejoblibenéjSich desktopovych GIS mezi geografy a dalSimi
uzivateli GIS diky svym schopnostem prostorové-kvantitativni syntézy. ArcGIS nasel uplatnéni
v mnoha praktickych tlohach riznych typt. Kennedy (2009) prezentuje ptistup k vyuce GIS
pomoci pracovniho seSitu (workbook approach to learning GIS). Jednou z uloh je vyuziti
ArcGIS pro prostorovou analyzu (Scott and Janikas, 2009; Pimpler, 2017). Song et al. (2024)
pouzivaji ArcGIS v oblasti piecerpavacich elektraren zaloZzenych na terénu v prostiedi
ArcGISu.

1 ReSerse

Johnston et al. (2001) prezentuje knihu, kterd se zamétuje na otazku 'pouziti geostatického
analytika ArcGIS'. Childs (2004)se zabyva interpolovanim povrchii v ArcGIS prostorovém
analytikovi (Interpolating surfaces in ArcGIS spatial analyst).

Wong and Lee prezentuji knihu (2005) zaméfenou na otazku 'Statistické analyzy geografickych
informaci pomoci ArcView GIS a ArcGIS'. Autofi o této knize fikaji, Ze se jedna o plné¢
revidovanou a aktualizovanou kniha pojednévajici o statistickych a prostorovych analyzach
v prostiedi GIS a pokryvajici Sirokou oblast GISu. Autofi knihu prezentuji nasledovné. Kniha
pokryva celou fadu statistickych metod, vcetné klasickych technik, pravdépodobnosti
a statistického testovani. Obsahuje desitky novych cviceni pro pouziti s nastroji a procedurami
zabalenymi jako rozSifeni ArcView a datové sady. Kennedy popisuje v knize (2009)
predstaveni geografickych informacnich systémut s ArcGIS a to ve formé seSitového piistupu
k uceni (jak je uvedeno v ndzvu knihy).

Kniha (Johnston et al., 2001) se zaméfuje na pouziti geostatického analytika ArcGIS.
Childs (2004) se zabyva problémem interpolace povrchii v ArcGIS prostorovém analytikovi
(Interpolating surfaces in ArcGIS spatial analyst).

Bajjali (2017) prezentuji knihu, kterd se zaméiuje na vyuziti ArcGIS v oblasti zivotniho
prostfedi a to pro feSeni problému s vodou (ArcGIS for environmental and water issues).
Song et al. (2024) prezentuji studii vyuziti ArcGIS v oblasti preCerpavacich elektraren.
Mustaquim (2024) se zabyvaji problémem modelovani teploty zemé a provadi pokrocilou
vypocetni analyzu pomoci ArcGIS. Jejich studie pojmenovand 'Utilizing remote sensing data
and ArcGIS for advanced computational analysis in land surface temperature modeling and
land use property characterization' je prilomovou v této oblasti. Li et al. (2024) pouzivaji
ArcGIS k hodnoceni adaptability lidskych sidel (v Chengdu). Kotluri et al. (2024) kombinuji
Google Earth a ArcGIS-based protocol pro extrakci Sitky padsma. Kotluri et al. pfestavuji
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metodologii zaloZenou na ArcGIS pro extrakci stfedové linie a Sitky kandlu pomoci rozsahu
mnohothelniku kandlu odvozeného z open source obrazki Google Earth s vysokym rozlisenim.

Ali et al. (2024) pouzivaji prostorové statistiky a GIS (jak je uvedeno v kli¢ovych slovech).
Studie Ali et al. (2024) predstavuje prostorové pravdépodobnostni rozhodovaci piistup
k identifikaci a hodnoceni nejlepSich lokalit PHES z uz§iho vybéru lokalit uréenych na zakladé
ptedchoziho technicko-environmentéalniho hodnoceni.

2 Popis problému

Nébor studentl a osloveni potencidlnich zajemcti o studium je dileZitou ¢innosti marketingu
VSPJ. Zvyseni podvédomi o existenci $koly je kli¢ovym faktorem. VSPJ provadi nibor
studentli prostfednictvim fady popularizac¢nich aktivit jako jsou Den otevienych dvefi,
Den s technikou, exkurze studentl stfednich Skol v prostorach nasi skoly, kursy letni Skoly
potadané pro studenty stfednich Skol, pfipravné kurzy pied zaCatkem semestru pro zacinajici
studenty, odborné prednasky potfaddané na stfednich skoldch, navstévy na stiednich Skolach
(komunikace s vedenim $koly za uéelem naboru studentil a zvy$eni povédomi o VSPJ), burza
Skol, atd. Pro realizaci téchto aktivit potfebuje marketingové oddé€leni Skoly veédét, na jaké
regiony, meésta a konkrétné na jaké stiedni Skoly se zaméfit. Pozadavkem je provést
vyhodnoceni téchto dat a v ptehledné form¢ vizualizovat potiebné vysledky.

3 Technologie GIS a aplikace ArcGIS Pro

Geograficky informacni systém (GIS) je pocitacovy systém, ktery umoziuje ukladat,
vizualizovat, spravovat a analyzovat prostorova data a jejich vztahy. Tedy data o jevech, pro
néz je vyznamna jejich poloha (na Zemi, v dané lokalité, v prostoru). Systém se sklada ze
softwarovych nastroju, geografickych dat, sady pojmt a metod, uzivatell a institucionalnich
organizaci. Software GIS jsou pocitaCové nastroje, které umoziuji uzivateli vytvaret
interaktivni dotazy (vyhleddvani vytvofené uzivatelem), uklddat a upravovat prostorova
i neprostorova data, analyzovat vystupy prostorovych informaci a vizudln¢ sdilet vysledky
téchto operaci jejich prezentaci v podobé map. K definici GIS jsme pouzili informace dostupné
na webu (ARCDATA PRAHA, 2024).

V ramci GIS se pracuje s vektorovym modelem dat, ktery zahrnuje tfi varianty objekta:

1. Body: Reprezentuji objekty, které maji ptili§ malou plochu, aby se daly zobrazit jako
plochy (napiiklad autobusové zastavky nebo GSM vysilace).

2. Linie: Reprezentuji objekty, u nichz je dilezita délka a jejich plocha je zanedbatelna
(napriklad silnice, feky).

3. Plochy: Reprezentuji velké objekty, které nelze zobrazit bodem (napiiklad lesni plochy,
zemédelské plochy, jezera).

ArcGIS Pro je vykonnd aplikace pro tvorbu, spravu a sdileni geografickych informaci.
Umoziuje vytvafet mapy, analytické modely a pracovat s geografickymi daty. Zde je nékolik
klicovych funkci a mozZnosti, které¢ predevSim nabizi: Vytvafeni a sprava dat, prace
s geodatabazemi, editace geografickych dat, vytvafeni map, vizualizace a zobrazeni dat v 2D
a 3D mapéch a symbolizace vrstev. (ArcGIS Pro, 2024)
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4 ReSeni

Na obrazku 1 je vidét princip vytvafeni kartogrami. Zdrojem dat je informacni systém Skoly.
Pro zobrazeni jednotlivych informaci o obcich je pouzita vrstva Obce a vojenské tijezdy — body
z mapy CR 1:500000. Tato mapa je volné ke stazeni na adrese: https://geoportal.cuzk.cz.

Informaéni Uprava dat Tvorba
systém MS Excel kartodiagramu
VSPJ ArcGIS Pro

Obrazek 1: Schéma vytvareni map. Zdroj: vlastni

Pro zpracovani dat byl pouzit program ArcGIS Pro. Na zaklad¢ naimportovanych dat byly
vytvoieny proporcionalni kartogramy a to pro kazdy studijni program a typ studia (prezencni
nebo kombinované stadium). Spojeni dat obci s informacemi o studentach Skoly s vrstvou Obce
a vojenské ujezdy je provedeno pomoci ICZUJ, coz je identifikacni ¢islo zédkladni izemni
jednotky vytvarené Ceskym statistickym tfadem.

5 Vysledky a diskuse

Na obrazku 2 je vidét priklad vytvoteného proporciondlniho kartogramu. Vétsi velikost kruhu
znamena vEtsi mnozstvi studentt z dané obce.

Obrazek 2: Vysledny kartodiagram. Zdroj: vlastni

Data vlozend v ArcGIS Pro nebo v ArcGIS Online je mozna déale analyzovat pomoci
atributovych a prostorovych dotazii. Je mozné zjist'ovat cetnosti student v jednotlivych krajich,
okresech a obcich s rozsifenou piisobnosti. ArcGIS Online navic obsahuje vrstvu dopravni
casové dostupnosti (pro dojizdéni automobilem). Dal$i moznosti vyuziti této vrstvy je,
napiiklad provést analyzu Gasovych dojezd mezi obcemi (tedy do mista VSPJ v nasem
pfipad¢€) ve vybrany den a hodinu v tydnu. Grafickd vizualizace celé oblasti ukaze cilené oblasti
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marketing. V tomto ¢lanku jsme ukazali obce, ve kterych nasi studenti vystudovali stiedni Skolu
pomoci proporciondlho kartodiagramu. Pro podrobnéjsi analyzu bude vhodné zobrazovat
1 pocty studentil z jednotlivych stiednich $kol, naptiklad pomoci sloupcového kartodiagramu.

Vyhodnéjsi je pouzit ArcGIS Online (arcgis.com). Je to webovd mapa, které lze vytvaret
interaktivni mapy a mapové aplikace. V této webové aplikaci 1ze zobrazovat na podkladové
map¢ vice mapovych vrstev. Mapy je mozné sdilet, tedy nastavit viditelnost pro uzivatele
v organizace nebo sdilet vefejné. Pfiklad je na obrazku 3.
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Obrazek 3: Mapové vrstvy v ArcGIS Online. Zdroj: vlastni

Problémy pFi zpracovani (pripravé) dat

Pti vytvareni kartgramt bylo potfeba vyiesit nékteré problémy. U Skol nebyly u nékterych obci
uvedeny ICZUJ a bylo nutné je doplnit ru¢né. Dalsi problém byla nutnost zménit datovy typ
ICZUJ na typ text pro uspésné propojeni s tabulkou obci v ArcGIS Pro. Studenti predevsim
kombinovaného studia studovali stiedni Skolu s jinym nazvem, nez je soucasny nazev. Zde bylo
nutné ru¢né zmenit nazev skoly.

Budouci vyvoj

V Aplikace ArcGIS Pro je mozné fadu akci zautomatizovat pomoci naprogramovaciho jazyka
Python. Na obrazku 4 je vidét moznost budouciho vyvoje systému, pro tvorbu kartodiagramu.

Skript PHP
., SQL — vytvofeni . .
Informadni csv souboru Uprava dat Skript Python Tvorba
systém MS Excel | kartodiagramu
VSPJ ArcGIS Pro

Obrazek 4: Automatizovany system pro tvorbu kartodiagramu. Zdroj: vlastni
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Zavér

Clanek ukazuje vyuziti GISu pro vyhodnoceni kartografickych dat. Trvala bydlisté student
a obce, ve kterych studovali stfedni Skolu jsou piehledné zobrazeny pomoci kartogramu na
mapovém podkladu. Pro ptehlednost je provedena kategorizace podle typu studia
(prezen¢ni/kombi) a studijnich programii. Také byla nastinéna moZnost pouziti webové
aplikace ArcGIS Online. Vedeni vysoké Skoly polytechnické si ovéfilo v jakych regionech
studenti VSPJ maji trvalé bydlisté a v jakych regionti vystudovali stiedni $kolu. Dosazené
vysledky jsou vyuzity v marketingovém oddéleni Vysoké Skoly polytechnické Jihlava.
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FINANCNE UKAZOVATELE SLOVENSKYCH PODNIKOV PRED,
POCAS A PO PANDEMII

FINANCIAL INDICATORS OF SLOVAK COMPANIES BEFORE, DURING
AND AFTER THE PANDEMIC

Pavel Skriniar, Jaromir Klardk

Abstrakt

Mapovanim hodnét finanénych ukazovatel'ov vzorky slovenskych podnikov v rokoch 2015 az
2022 sme identifikovali trendy vyvoja a vplyv opatreni z dovodu Covid-19 na ich vysku.
Nastolené trendy pozitivneho vyvoja finan¢nych ukazovatelov pandemicky rok 2020 sice
nastrbil, no slovenské podniky sa uz vroku 2021 pokracovali v zlepSovani svojich
ukazovatel'ov. V roku 2022 hodnoty finanénych ukazovatel'ov dosahovali rovnaku, resp. lepSiu
uroven ako v roku 2019. ZlepSovanie sa tykalo ukazovatel'ov likvidity, aktivity, zadlZenosti
1 rentability a zlepSovanie finanéného zdravia slovenskych podnikov potvrdili aj lepSie
vysledky prognostickych modelov Altmanovho Z skére a Rychly test. Rok 2020 je v casovom
slede finan¢nych ukazovatel'ov viditeIny v podobe ich zhorSenia, no nasledujice dva roky sa
podniky prispdsobili novym podmienkam a z pohl'adu finan¢nych ukazovatel'ov pokracuji vo
vyvojovych trendoch, ktoré boli pritomné pred pandémiou Covid-19. Dobré finanéné zdravie
slovenskych podnikov potvrdzuju aj vysledky prognostickych modelov.

Klicova slova: financné pomerové ukazovatele, slovenské podniky, Covid-19 pandémia,
Altman Z skore, rychly test

Abstract

By tracking the values of the financial indicators of a selected sample of Slovak companies
between years 2015 and 2022 we identified development trends and the impact of measures due
to Covid-19 on their value. Although the 2020 pandemic broke the established trends of positive
progress of financial indicators, Slovak companies continued to improve their indicators
already in 2021. In year 2022, the values of financial indicators reached the same, or a better
level than in 2019. The improvement was related to indicators of liquidity, activity,
indebtedness and profitability, and the improvement of the financial health of Slovak companies
was also confirmed by the better results of the prognostic models Altman Z-score and Quick
Test. The year 2020 is visible in the time sequence of financial indicators in the form of their
deterioration, but in the next two years companies have adapted to new conditions and, from
the point of view of financial indicators, continuing the development trends that were visible
before the Covid-19. The good financial health of Slovak companies is also confirmed by the
results of prognostic models.

Keywords: financial indicators, Slovak enterprises, Covid-19, Altman Z score, Quick test
JEL classification: G230
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Uvod

Kriza v ekonomike znamena pre jeden podnik jedinecnu prilezitost’ na rozvoj, no pre druhy
podnik méze byt dovodom na jeho zanik a pandemicka kriza je toho u¢ebnicovym prikladom.
Medzi hlavnymi zisteniami §tidie (de Souza, 2023) je evidentné vyrazné zlepSenie navratnosti
aktiv a navratnosti vlastného kapitalu pri Styroch najvacsich spolo¢nostiach misopriemyslu v
Brazilii. Napriek hospodarskej krize v désledku pandémie tieto spolo¢nosti zvysili svoje prijmy
a zlepsili ziskovost’. Podl'a zisteni kolumbijského vyskumu (Zapata, 2024) boli pandémiou
zasiahnut¢ najmid malé¢ podniky, ktoré utrpeli znaény pokles ziskovosti a zvySenou
zadlZzenostou. Vysledky analyz tureckych verejnych zdravotnickych spolo¢nosti
(Tengilimoglu, 2023) ukazali, Ze neexistuju Statisticky vyznamné rozdiely medzi ukazovateI'mi
likvidity, aktivity, zadlZzenosti a rentability pred krizou a po krize.

Pandémia v roku 2020 spdsobila, ze podniky boli nitené menit’ sposob svojho fungovania.
Podrla analyzy prostredia (Ferrando, 2024) pocas pandemickej krizy napriek prispésobujicim
sa podmienkam financovania a opatreniam Statnej pomoci obrat a zisky firiem prudko klesli.

Pocas pandémie doslo k vyraznym Sokom na strane ponuky i dopytu. Okrem toho ceny komodit
presli vyraznym kolisanim a €asti trhu boli deformované §tatnymi podporami. Jeden z prvych
vyskumov (Giri, 2024) zamerany na financné ukazovatele americkych pol'nohospodarskych
podnikov pred a po pandémii ukazal, ze ukazovatele likvidity podnikov vykazovali zmieSané
vysledky v rdmci porovnania pred a po roku 2020. Ukazovatele ziskovosti boli v roku 2020
v porovnani s oakavaniami pred pandémiou silnejSie. VSeobecne financné ukazovatele v roku
2020 boli horsie ako ich prislusné priemerné ukazovatele ziskané z udajov z rokov 2000 az
2019.

Obmedzenia vyplyvajuce z potreby spomalenia Sirenia virusu covid zmenili komunikéciu
medzi dodavatelmi a odberatel'mi v kazdom sektore ekonomiky. Z toho pramenilo narusenie
plynulosti v dodavatel'sko-odberatel'skych retazcoch ato bol zase dovod na zmeny
v komunikdcii i vztahoch. Aj ked sa dosah obmedzeni prejavil v jednotlivych sektoroch
hospodarstva r6znou intenzitou, na nové podmienky sa potrebovali prispdsobit’ vetky podniky.
To, akou mierou sa im podarilo zvladnut’ adaptaciu na zmeny prostredia je mozné vidiet' vo
vyvoji finanénych ukazovatelov.

Metoda relativnych finanénych ukazovatelov (ukazovatele likvidity, aktivity, zadlZenosti,
rentability a trhovej hodnoty) je zndma od zaciatku 20. storoCia (Zalai, 2016) a patri
k najpouzivanej§im metédam finan¢nej analyzy podnikov. Finan¢na analyza sluzi na
komplexné zhodnotenie finan¢nej situdcie podniku, je neoddelitelnou sucastou finanéného
riadenia. Finan¢nl analyzu ako zdroj pre d’alSie rozhodovanie a riadenie potrebuji nielen
samotni manazéri podniku, ale aj investori, obchodni partneri a podobne (Knapkova, 2010).

Ukazovatele likvidity hovoria o schopnosti podniku hradit’ svoje zavédzky prostrednictvom
kratkodobého majetku. Ukazovatele aktivity informuji o viazanosti pefiaznych prostriedkov
v obeznom 1neobeznom majetku a upozornuju na slabé miesta v prevadzkovom procese.
Ukazovatele zadlzenosti informuju o Struktire zdrojov krytia majetku, prostrednictvom ¢oho
sa vytvara priestor na optimalizovanie ceny kapitdlu. Zhmotnenie vysledkov transformac¢ného
procesu a pretavenie pomerovych ukazovatelov do jedného syntetizovaného ukazovatel'a
umoziuju ukazovatele rentability.

Na zéklade hodndt jednotlivych ukazovatelov je mozné stanovit’ polohu podniku v rdmci
konkurencie, analyzovat’ vyvoj v Case vo vSeobecnosti a pomocou prognostickych metod
predikovat’ finan¢né zdravie podniku do najblizsieho obdobia.

72



Na identifikaciu polohy podniku na trhu su vhodné Statistické metddy, medzi ktoré patri
Boxplot, Pavucinovy graf alebo Distribu¢né funkcia. Boxplot a distribu¢né funkcia ponukajt
zaroven cez finan¢né ukazovatele pohl'ad na Struktiru trhu. Medzi najznamejsie prognostické
metddy patri Altmanovo Z skore a Rychly test. Z-skore patri medzi premenné s najvysSim
kauzalnym vztahom k ekonomickému rastu (Kurtoglu, 2024).

1 Metody

Hlavnym ciel'om prispevku je na zdklade anonymizovanych dat nahodne vygenerovanych 30
tisic slovenskych podnikatel'skych subjektov z databdzy spoloc¢nosti Trexima Bratislava
zmapovat’ vyvoj finanénych ukazovatelov tejto vzorky podnikov a identifikovat vplyv
pandemickej krizy na ich hodnoty. Pre analyzu vzorky podnikov bolo vytvorenych 45 grafov
znazornujucich vyvoj jednotlivych finanénych ukazovatel'ov pre roky 2015 az 2022 a dva grafy
s vysledkami predikénych metdd. V prispevku boli pouzité vseobecné logické metddy (syntéza
a analyza), empirické metody a porovnanie. Statistické spracovanie vysledkov sa zrealizovalo
naprogramovanim v kniznici Matplotlib v jazyku Python.

2 Vysledky

Na slovenskom trhu posobilo v roku 2015 viac nez 160 tisic podnikatel'skych subjektov. Pocet
podnikov sa postupne az na rok 2019 zvySoval a v roku 2022 presiahol ¢islo 266 tisic. Pocet
sledovanych podnikov vramci analyzy v jednotlivych rokoch vykazovania uctovnych
vysledkov je zobrazeny v Grafe 1. V grafe medzi rokmi 2016 az 2021 vidiet podiel
novovznikajucich (oranzova) a zanikajucich (¢ervend) podnikov.

Graf 1 Struktura spolo¢nosti podl'a poétu zdznamov
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(Zdroj: spracované podla Trexima Bratislava)
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V nasledujtcich grafoch st zobrazené vybrané relativne financné ukazovatele za sledovanu
vzorku slovenskych podnikov. Data vychadzaju zuctovnych zavierok podnikatel'skych
subjektov z tejto vzorky a neboli dodatocne upravované. Autori si uvedomuji, ze hodnoty
niektorych ukazovatel'ov pri spravnom vypocte nemdzu vykazovat zaporné hodnoty, preto
minusové znamienko prisudzuji chybovosti v uctovnych zavierkach niekol’kych desiatok az
stoviek podnikov, ¢o vSak vzhl'adom na celkovi pocetnost’ podnikov predstavuje zanedbatel'ny
podiel zo sledovanej vzorky.

Likvidita slovenskych podnikov sa pocas sledovanych rokoch postupne zhorSovala. Tyka sa to
tak prvého, druhého i tretieho stupna likvidity. Kym median likvidity prvého stupna sa do roku
2018 nachadzal pod hodnotou 0,5, od roku 2019 tato Groven prekracuje. Pri likvidite treticho
stupiia je v sledovanom obdobi jasny posun k vys§im ¢islam, ¢o naznacuje zvysujuci sa objem
obezného majetku. Median zaroven naznacuje, Ze minimalne polovica slovenskych podnikov
vykazuje prekapitalizaciu.

Graf 2 Zobrazenie vysledkov likvidity 3. stupiia v rokoch 2015-2022
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(Zdroj: spracované podl'a Trexima Bratislava)

Likvidita druhého stupiia sa medziro¢ne zvySovala, no v poslednych troch sledovanych rokoch
sa menil iba 75 percentil. Preto je opodstatnené pozriet’ sa na vyvoj inkasa pohl'adavok. Rok
2020 mierne spomalil nastolené tempo zlepSovania sa trvania inkasa pohl'addvok z obchodného
styku.
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Graf 3 Zobrazenie vysledkov doby inkasa pohl'adavok z obchodného styku v rokoch 2015-2022
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(Zdroj: spracované podl'a Trexima Bratislava)

Pandémia nevyvolala zdsadnu Gpravu struktiry zdrojov krytia majetku. Trend poklesu podielu
cudzieho kapitdlu je viditelny v rokoch 2015-2019. Pri slovenskych podnikoch stale plati
vSeobecné pravidlo prevazujuceho cudzieho kapitalu. Od pandémie je vSak zvySeny pocet
podnikov, ktorych zadlzenost’ presahuje 100 % z dovodu zaporného vlastného imania..

Graf 4 Zobrazenie vysledkov celkovej zadlZenosti v rokoch 2015-2022
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(Zdroj: spracované podla Trexima Bratislava)

Potvrdzuje to aj bliz8i pohl'ad na ukazovatele rentability naznacujlice zhorSovanie hospodarenia
slovenskych podnikov. Pandemicky rok jednorazovo naru$il trend zuZovania rozpitia
rentability vlastného kapitalu.
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Graf 5 Zobrazenie vysledkov rentability vlastného kapitalu v rokoch 2015-2022
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(Zdroj: spracované podl'a Trexima Bratislava)

Predikcia financného zdravia slovenskych podnikov v horizonte rokov 2015-22 podla
Altmanovho Z skére ukazuje mierne zhorSenie v pandemickom a nasledujucom roku, no rok
2022 znamenal navrat k dlhodobej tirovni medidnu pred pandémiou, avSak uz pri va¢Som
rozptyle hodnot. Hodnoty pod 1,81 znamenaju kriticktl finan¢nu situéciu, k ¢omu sa véacSina
slovenskych podnikov nepriblizila a po pandémii sa jej zaroven vzdialila.

Graf 6 Zobrazenie vysledkov Altmanovho Z skoére v rokoch 2015-2022

Altmanovo Z-skore

2015 2016 2017 2018 2019 2020 2021 2022

(Zdroj: spracované podl'a Trexima Bratislava)

Vyvoj dobrého finanéného zdravia po pandémii potvrdzuju aj vysledky Rychleho testu. Pri tejto
metoéde sa pocet bodov pohybuje v celych ¢islach od 4 do 20, pricom istejSiu finanénu
budtcnost’ maji podniky s niz§im poctom bodov. Kym pred pandémiou sa vzorka podnikov
drzala na relativne nezmenenych hodnotach, pandemické zhorSenie (vyssi pocet bodov) bolo
poslednym rokom, kedy median dosahoval hodnotu 11 a nésledne sa znizil na priaznivejSiu
hodnotu 10.
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Graf 7 Zobrazenie vysledkov Rychleho testu v rokoch 2015-2022
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(Zdroj: spracované podl'a Trexima Bratislava)

3 Diskusia

Sledovanie finan¢nych ukazovatel'ov podnikov ddva cenné informécie manazérom i majitel'om
podniku, rovnako ako aj dodédvatel'om, odberatelom ¢i konkurentom. Kym manazérom
a majitel'om ukazuji produkénu silu podniku a finanéné zdravie, obchodnym partnerom mozu
poskytovat’ varovanie o spravani sa podniku voc¢i nim. Konkurencia v ramci odvetvia oceni
porovnanie pozicie na trhu, porovnanie odvetvia s ekonomikou zase umozni identifikovat’ jeho
potencial. Tieto ukazovatele, vzhl'adom na ich relativne vyjadrenie, by mali byt’ v hl'adaciku
zastupcov Statnej spravy namiesto sledovania absolitnych hodnot z Gctovnych zavierok. V
praxi je hodnotenie finan¢nej situdcie podniku zalozené na porovnani skuto¢nych hodnot
ukazovatel'ov finan¢nej stability a s normativnymi (Gabdullinaa, 2022). Ignorovanie osobitosti
fungovania konkrétneho podniku neumoziiuje formulovat’ spravny zaver o stupni jeho
finan¢nej stability. Spravny vyber finanénych ukazovatelov mdze pomdct pri prijimani
optimalnych rozhodnuti pri riadeni finan¢nych zdrojov a zvySovani efektivnosti (Meskarpour,
2023).

V ramci progndzovania financnej situdcie podniku moézu byt predpovede o financnych
ukazovatel'och a korelacidch medzi nimi vel’kou pomocou pri riadeni spolo¢nosti. Dévodom je
prispevok k efektivnosti cinnosti prostrednictvom adekvatneho plénovania rozpoctu,
hodnotenia vykonnosti, investicného rozhodovania alebo l'udskych zdrojov. M6zu pomdct
manazérom identifikovat’ prilezitosti a rizika, optimalizovat’ vyuzitie zdrojov a dosiahnut’ lepSie
finan¢né vysledky firmy (Dimitrov, 2023).

Vysledky vyskumu (Kotane, 2015) ukazuju, ze finan¢né ukazovatele sa povazuju za stredne
dolezité az velmi dolezité, ale nefinanéné za velmi dolezité. NefinanCné ukazovatele su
hodnotené vyssie ako finan¢né ukazovatele, ¢o potvrdzuje nevyhnutnost’ vyuzivat' nefinan¢né
ukazovatele pri hodnoteni vykonnosti spolo¢nosti.

Meranie nefinan¢nych ukazovatel'ov spolo¢nosti je novou praxou, ktoru si vynutil ekonomicky
rozvoj, globdlna konkurencia a rychly technologicky pokrok (Halek, 2020). Financné
ukazovatele su nedostatoné najmé preto, ze su historické a na analyzu buduceho vyvoja
nemusia stacit’. Buducnostou pri hodnoteni financnej situacie podniku je preto kombindcia
finan¢nych a nefinan¢nych ukazovatelov.
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Rozdiely vo vysledkoch roznych Studii mézu byt’ pre pocet a vlastnosti vzorky podnikov, ako
aj prostredie, v ktorom podniky funguji. Napriklad nenajdeme vyrazné rozdiely medzi ceskymi
a slovenskymi polnohospodarskymi podnikmi v ziskovosti, velkosti podniku, likvidite a
Struktarou aktiv, na druhej strane st vyrazné rozdiely tykajice sa zadlZenosti (Kalusova, 2017).

Osobitnt pozornost’ treba venovat’ otazkam, Ci existuje korelacia medzi hodnotami finan¢nych
ukazovatelov a vekom firiem ¢i odvetvi. Suboru ukazovatelov finan¢nej vykonnosti by v
pripade dodrziavania viedli k ispeSnému podnikaniu (Obradovic, 2019). Referen¢né hodnoty
stanovené vekom a typom odvetvia mozu sluzit' ako cielovad hodnota pre porovnatelné
organizacie, ktorych splnenie by zabezpecilo, Ze sa podnikanie stane uspesnym pribehom.

Zaver

Na zaklade vysledkov sledovanej vzorky 30 tisicov slovenskych podnikov sa da konStatovat,
7ze pandemicky rok 2020 finanéné zdravie podnikov z dlhodobého pohladu zasadne
neovplyvnil. Nastolené trendy vo vyvoji jednotlivych finanénych ukazovatelov sice rok 2020
nastrbil, no nasledujtce roky sa svojimi hodnotami dostali do predoslého uz nastolené¢ho trendu
postupného zlepSovania. V roku 2022 hodnoty finan¢nych ukazovatel'ov dosahovali rovnaku,
resp. lepSiu uroven ako v roku 2019. Zvysili sa hodnoty ukazovatel'ov likvidity. ZlepSovanie sa
tykalo aj ukazovatel'ov aktivity, kde sa v rdmci obchodného styku zlepsilo inkaso pohl'adavok
1 splacanie zaviazkov, aj ked’ sa mierne zhorsil obrat zadsob. V ramci ukazovatel'ov zadlZenosti
vidiet’ postupny posun k znizeniu podielu cudzieho kapitalu, no nie je to z dovodu neschopnosti
ho splacat. Ukazovatel' irokového krytia sa od roku 2019 zlepSuje, teda podniky maju
vytvoreny priestor na zvySenie podielu cudzieho kapitdlu. Ziskovd marza sa zvysila,
ukazovatele rentability maji z roka na rok uZzSie rozpétie, pricom vacSina podnikov konci
hospodarenie v zisku.

Popandemické obdobie prinieslo na zdklade financnych ukazovatelov lepSie vyhliadky pre
podniky. Dokazuji to hodnoty modelov Rychly test a Altmanovo Z skoére, ktoré sa v rokoch
2021 a 2022 v porovnani s rokom 2019 mierne zlepsili.

V pandemickom roku 2020 priletela do ekonomiky ¢ierna labut’. Podniky potrebovali promptne
riesit’ zvySent chorobnost’ zamestnancov, zabezpecovat’ o najmenej vypadkov vyrobného
procesu a to vSetko pocas Statom nariadenych obmedzeni pohybu 'udi. Rok 2020 je v ¢asovom
slede finan¢nych ukazovatel'ov viditelny v podobe ich zhorSenia, no nasledujiuce dva roky sa
podniky prisposobili novym podmienkam a z pohl'adu finan¢nych ukazovatel'ov pokracuju vo
vyvojovych trendoch, ktoré boli pritomné pred pandémiou Covid-19. Dobré financné zdravie
slovenskych podnikov potvrdzuju aj vysledky prognostickych modelov.

Podékovani

Prispevok je vystupom projektu VEGA 1/0660/23 s dobou rieSenia 1.1.2023-31.12.2026:
ZvySovanie finan¢nej reziliencie jednotlivcov a domacnosti podporou efektivnych finan¢nych
rozhodnuti (Strengthening financial resilience of individuals and households by sound financial
decisions) a projektu VEGA 2/0135/23 s dobou riesenia 1.1.2023 — 31.12.2026 Inteligentné
senzorové systémy a spracovanie dat (Intelligent sensor systems and data processing)
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) INOVACNA CINNOST AKO NASTROJ
ZVYSOVANIA KONKURENCIESCHOPNOSTI V POLYGRAFICKOM
PRIEMYSLE

INNOVATIVE ACTIVITY AS A TOOL FOR INCREASING
COMPETITIVENESS IN THE PRINTING INDUSTRY

Monika Sol’avova, Viadimir Bolek

Abstrakt

Inovaéné Cinnosti su kI'iCovym néstrojom pre zvySovanie konkurencieschopnosti v priemysle
a konkurencieschopnost’ je kl'icovym faktorom pre uspech priemyselnych odvetvi. Tieto
¢innosti prinaSaju schopnost’ riesit’ kritické problémy a konat’ v krizovych situéciach. Ciel'om
prispevku je poskytnit’ pohlad na inovaénii Cinnost ako nastroj zvySovania
konkurencieschopnosti v polygrafickom priemysle vSeobecne ainovaéni Cinnost
polygrafickych podnikov na Slovensku. Inova¢né ¢innost’ umoziuje tomuto priemyselnému
odvetviu prisposobit sa novym situdcidm a stabilizovat’ svoje postavenie v ramci
priemyselnych vyrob. Analyzovanie udajov o inova¢nej Ccinnosti poskytuje prehlad
o schopnosti podnikov prispdsobit’ sa meniacim sa trhovym podmienkam a technologickému
pokroku. Inovac¢na ¢innost’ otvara priestor na prildkanie novych zakaznikov alebo domacich
a zahrani¢nych investorov, ktori hl'adaju prilezitost’ pre investovanie do inovativnych projektov
a technoldgii. Rovnako umoziiuje identifikovat’ trendy a prilezitosti, ktoré mézu zvySovat
konkurencieschopnost’. Podniky na zaklade udajov o inovacnej ¢innosti reaguji na zmeny
v dopyte a ponuke na trhu, ¢im si zvySuju svoju konkurené¢nt vyhodu

Kracové slova: inovacie, polygraficky priemysel, informacné technologie,
konkurencieschopnost’

Abstract

Innovation activities are a key tool for increasing competitiveness in industry and
competitiveness is a key factor for the success of industries. These activities bring the ability to
solve critical problems and act in crisis situations. The aim of this paper is to provide an insight
into innovation activities as a tool for increasing competitiveness in the printing industry in
general and innovation activities of printing enterprises in Slovakia. Innovative activity enables
this industry to adapt to new situations and to stabilise its position within industrial production.
Analysing data on innovation activity provides an overview of the ability of enterprises to adapt
to changing market conditions and technological progress. Innovative activity opens up space
to attract new customers or domestic and foreign investors looking for opportunities to invest
in innovative projects and technologies. It also allows the identification of trends and
opportunities that can enhance competitiveness. Based on data on innovation activity,
enterprises react to changes in market demand and supply, thereby increasing their competitive
advantage

Keywords: innovation, printing industry, information technology, competitiveness

JEL classification: M15

81



Uvod

Konkurencieschopnost’ je ¢astym pojmom, pod ktorym sa vSeobecne rozumie schopnost’ byt
odolnym v rovnakom alebo podobne zameranom trhovom prostredi. Zahfiia rézne Grovne ako
konkurencieschopnost’ regionu, Statu, odvetvia, podniku, produktu alebo sluzby. Ddlezitym
prvkom, ktoré podporuju udrzateny rast a konkurencieschopnost’, st inovacie. Inovacné
¢innost’ je pre priemyselné odvetvia vyraznym akceleratorom ako byt konkurencieschopnym,
odolnym a ekologickym lidrom na trhu. Analyzovat’ udaje o inovacnej ¢innosti a vyvodzovat
z nich zavery je dolezité z viacerych dovodov: adaptacia na zmeny trhu, identifik4cia trendov
a prilezitosti, zvySovanie konkurencieschopnosti, podpora udrzate'ného rozvoja, atraktivita pre
investicie, zlepSovanie vyskumu a vedy, rozvoj a strategické planovanie, vytvaranie novych
pracovnych miest. Podniky na ziklade analyzy investicii ziskavaju informécie o ich
efektivnosti, zlepSovani procesov a zvyseni navratnosti pouzitych investicii (Caplanova, 2012).
V polygrafickom priemysle je mozné sledovat inovécie a konkurencieschopnost v ramci
odvetvia, podniku prip. produktu. V stucasnej dobe je polygraficky priemysel vystaveny réznym
hrozbam ako su: zvySené ndklady na energie, materidly, technologické zariadenia, pokles
pracovnej sily, pravne predpisy a normy, environmentalnymi poziadavkami ako su odpadoveé
hospodarstvo, znizenie uhlikovej stopy, pouzivanie recyklovatelnych, bio degradovatel'nych
materidlov. V dosledku toho bude polygraficky priemysel prechadzat’ na inteligentné systémy
zabezpecujuce plne automaticky vyrobny proces, tzv. autondémnu tla¢, bude zniZzovat' svoju
ekologicku stopu, energetické zat'azenie a zvySovat variabilitu tlacenej produkcie. (Aydemir,
2020; Kozake, 2021) V nastupujticej Industry 5.0 su hlavnymi piliermi udrzatel'nost,, odolnost’
a zameranie na cCloveka. V polygrafickom priemysle sa oCakadva zvySena pozornost na
personalizovanu tla¢ v oblasti komer¢nej tlace, k vyuzivaniu technologii ako st web to print,
tlacena elektronika, print on demand, potlace obalov a etikiet, zvySenie flexibility a efektivity
tradi¢nych tlacovych technik, vyuZivanie automatizacie procesnych postupov. (Tiekstra, 2016;
Borghetti, 2020) Cielom prispevku je pribliZit' inovaéna €innost’ polygrafického priemyslu.
V ramci teoretickej Casti st pouzité viaceré vedecké metody, ako excerpcia domécich
a zahrani¢nych literarnych zdrojov, analyzy vyskumného problému. Vo vyskumnej casti
vyuzivame grafické zndzornenie sekundarnych dat rozsahu inovacénej ¢innosti polygrafickych
podnikov na Slovensku v percentualnom vyjadreni poctu podnikov s inovacnou ¢innostou,
vydavkov atrzieb k celkovému poctu v polygrafickom priemysle. V zavere diskutujeme
o inovacnej Cinnosti  polygrafickych podnikov na Slovensku vo vztahu ich
konkurencieschopnosti a ¢o ovplyviiuje ich inovaénu ¢innost’.

1 Sucasny stav rieSenej problematiky

Prebiehajiica digitalizacia nuti vSetky priemyselné odvetvia k zmendm v technologickom
vyvoji, v oblasti l'udskych zdrojov s ciel'om zvysit’ svoju odolnost’ a udrzatelnost’. Polygraficky
priemysel sa prisposobuje procesu digitalizacie, nastupujicich informacnych procesov
a inovativnych technoldgii. Medzi kldfové smery inovacnych trendov v polygrafickom
priemysle sa zarad’'uju (Angerer, 2022):

- aditivna tla¢ (3D tlac),

- digitalna tla¢ (pokrocila atramentova tlac, laserova tlac),

- flexograficka tla¢ pre obalovy priemysel,

- tla¢ na poziadanie (tla¢ personalizovanych a nizkonakladovych kniznych publikécii)

- tla¢ na netradi¢né materidly (technologia umoziuje tlac¢it’ na materidly ako su drevo,
kov, sklo, textil, plast a pod.)

- tla¢ s rozsirenou realitou (pridavanie interaktivnych a virtudlnych prvkov do tlacenych
produktov)

82



- udrzatelné procesy s cielom zniZit’ environmentalny vplyv polygrafického priemyslu
(recyklovateI'né materidly, ekologické farby/ atramenty a ostatné materialy, energeticka
udrzatel'nost’, obnoviteI'né zdroje energie),

- informacné a komunikacné technoldgie (umoznuju spracovavat, uchovavat, prenasat
a zdiel'at' digitdlne informacie, pouzitie pri navrhu, korekture editovani a ochrane
digitalnych podkladov tla¢enych produktov)

- umela inteligencia na optimalizaciu a automatizaciu vyrobnych procesov, zvySovanie
produktivity a efektivnosti, analyzovanie trhu a spravanie spotrebitel’ov.

Inovacie v oblasti digitalnych technologii priniesla Industry 4.0 v najvyraznejSej miere. Jej
vyvoj zaznamenava skOr exponencidlny rast nez linearny. Polygraficky priemysel sa jej
vplyvom dramaticky meni, musi byt’ proaktivny v oblasti ponuky tlace, servisu a rieSenia tlace.
Stidie sa zaoberaju vyzvami a stratégiami polygrafického priemyslu v kontexte meniacich sa
poziadaviek zakaznikov, dopytu spotrebitel'ov po vyrobkoch a meniacich sa technologii. Medzi
najvyznamnejsie vyzvy konkurencieschopnosti sa zarad’'uji: vyvoj polygrafickych technologii
(napr. High-tech zariadenia, digitalna tla¢, aditivna tla¢ - 3D tlac, obnova zariadeni a pod.), trh
— cena adopyt po polygrafickych produktoch, zabezpedenie manazmentu kvality
a environmentalneho manazmentu ariadenie ludskych zdrojov pre zachovanie
konkurencieschopnosti na trhu (Amri, 2022).

Prieskum o eurdpskom polygrafickom priemysle informuje o stave a budicnosti inovativnej
tlace. Tuto definuje ako tladenu -elektroniku, tlacova inteligenciu, kombindciu tlace
s digitalnym systémom (napr. digitdlne rieSenia pre kody rychlej reakcie, rozSirena realita
apod.). Skusenosti a podnety od zastupcov priemyslu boli zozbierané prostrednictvom
prieskumu, ktory poskytol ndzory na to, ako by sa tlaové média a obaly mohli vyvijat
a pouzivat’ v budiicnosti a ako moze priemysel vyuzit tieto poznatky z akademického prostredia
v prospech svojich zdkaznikov a spotrebitel'ov. Na zaklade vysledkov mozno konstatovat’, ze
europske tlaciarenské spolocnosti vidia moznl budicnost’ v inovativnej tlaci. Okrem moznosti
zvySenych nakladov je nedostatoény dopyt na trhu najddlezitejSim faktorom, ktory brani
spolo¢nostiam prijat’ tito tla¢ a vo vSeobecnosti su pristup a vizia odvetvia podobné v celej
Europe. Zaroven sa konStatuje, ze zapadoeuropske polygrafické podniky su aktivnejSie
v oblasti inovativnej tlace. Naproti tomu vychodoeurdpske polygrafické podniky sa
zameriavaju v sucasnosti na Specidlne efekty a personalizovant tla¢, pricom inovativna tla¢ ako
celok je oneskorend (Tiekstra, 2016). Tlacena elektronika poskytuje polygrafickému priemyslu
prileZitosti na rozsirenie polygrafickych produktov od klasickych k digitadlnym. Ciel'om ich
pouzivania je zlepSit' mnohé aspekty priemyselnych procesov ako su flexibilita, efektivnost’,
naklady apod.. Ako vyrobnad technologia tlacenej elektroniky sa presadzuje inovativna
technologia — aerosolova tla¢ a atramentova tla¢ (Borghetti, 2020). Tlacena elektronika je
zaroven rozsirujuca sa oblast’ vyskumu, ktord méze dosiahnut’ ciel’ znizit” environmentéalny
vplyv na elektroniku vyuzivajucu obnovitelné a biologicky odburatelné materialy, ako je
papier (Serpelloni, 2020).

Oblast’ komer¢nej tlace v Eurdpe je vystavena klesajicemu dopytu v mnozstve nakladu tlace
produktov. Z tohto dovodu budi polygrafické podniky s komercénou tlacou prechadzat’ zmenou
konsolidacie, ktorej cielom bude zlepSenie efektivnosti, optimalizacia vyrobnych procesov,
upevnenie postavenia na trhu. Rovnako buda polygrafické podniky prechadzat' aj
diverzifikdciou na nové produkty a sluzby s cielom rozsirit’ svoje portfolio a ziskat nové
prilezitosti (napr. Specializované tlaCoviny, personalizované produkty, obalovy dizajn a pod.)
(Horvéath, 2020). Tradi¢né vyrobné podniky venovali vSetku svoju pozornost’, zdroje a usilie
navrhovaniu, vyrobe a predaju svojich vyrobkov na trhu. Zmeny, ktoré nastali na trhu, rastica
konkurencia a environmentalne opatrenia spdsobili, ze tento tradiny pristup sa stal
nedostatocnym. Aby vyrobné podniky udrzali krok s konkurenciou a udrzali si poziciu na trhu,
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museli zmenit’ svoje obchodné stratégie. Systém produkt - sluzba (PSS) je rieSenie, v ktorom
produkty a sluzby integrované spolocne uspokojuju potreby zdkaznikov a vytvaraju vyssiu
hodnotu. Pre vyrobné spolo€nosti je to atraktivne rieSenie, ktoré im umoznuje dosiahnut
ekonomické, environmentalne a socialne vyhody (Salwin, 2020).

V ramci polygrafického priemyslu prebiehajii rozsiahle environmentalne inovacie. Treba si
uvedomit, Ze prevadzkové naklady podnikov st zvycajne druhymi najvy$§imi ndkladmi
spolo¢nosti po mzdovych nakladoch a hlavnym faktorom pri ur€ovani jej vplyvu na Zivotné
prostredie. Spotrebovana energia predstavuje priblizne 25 — 40 % konecnej spotreby energie.
Niektoré podniky preto prepracovali svoje pracovné prostredie, aby zlepsili svoju celkova
ekonomicku a environmentalnu G€innost’ — stratégiu "Stihlej a ekologickej vyroby" (Manurova,
2020). Stidie sa zaoberaju v stvislosti s environmentalnymi inovaciami aj s pouzivanymi
materidlmi v polygrafickom priemysle, ktoré maji vplyv na pracovné prostredie a Zivotné
prostredie(Aydemir, 2020). Technoldgie digitalnej tlace s implementéciou atramentovej tlace
na baze vodného atramentu zniZzuji mnoZzstvo odpadu, zataZenie Zivotného prostredia
a uhlikovu stopu pri nizkonakladovej aj vysokonakladovej tlaci (Kozake, 2021; Jingxiang,
2019).

2 Ciel prace, metodika prace a metody skiimania

Hlavnym ciel'om prispevku je priblizit’ inova¢nt ¢innost’ polygrafického priemyslu vo vztahu
ku konkurencieschopnosti. Hlavny ciel’ prispevku napiiaju viaceré parcialne ciele.

Ciastkové ciele:

- analyzovat’ vyskumny problém v teoretickej rovine z domacej a zahranic¢nej literatary,

- zhodnotit’ stav rozsahu inovacnej ¢innosti polygrafickych podnikov na Slovensku zo
sekundarnych dat verejnej databazy DATAcube Statistického tiradu SR v obdobi rokov
2008-2020 jej grafickym znazornenim,

- sumarizovat a interpretovat’ vplyvy na inovacnu ¢innost’ polygrafickych podnikov na
Slovensku.

Teoretickd Stadia sa opiera o rozbor domacej a zahranicnej literatiry. Na vyhladdvanie
relevantnych ¢lankov v rdmci vyskumu boli pouzité databazy clankov Google Scholar, Web of
Science, ScienceDirect. Pri vyhl'adavani boli pouzité kI'aiCové slova: inovéacie, polygraficky
priemysel, informacné technologie, konkurencieschopnost. Pre naplnenie hlavného ciela
a parcidlnych cielov teoretickej Stiidie a exkurzu vyskumnej problematiky st v prispevku
pouzité viaceré metédy vedeckej prace, ako excerpcia domacich a zahrani¢nych teoretickych
pramenov, analyza, anatomizacia, komparacia definicii, pohl'adov domacich a zahrani¢nych
autorov zaoberajucich sa problematikou inovacnych technologii v polygrafickom priemysle,
potrebné informacie pre zhodnotenie inovacnej ¢innosti polygrafickych podnikov na Slovensku
boli vyselektované zudajov Statistickych databaz a graficky spracované. Udaje verejnej
databizy DATAcube Statistického tiradu SR sl spracovavané v rozsahu dvojroénych
intervalov a zverejiiované po spracovani v mesiaci august v nasledujicom dvojro¢nom obdobi
(posledna aktualizacia bola 31.8.2022 pre dvojro¢né obdobie, t.j. rok 2020). Na zaklade tohto
boli spracované udaje zverejnené pre obdobie rokov 2008-2020. Tieto sekundarne data su
v prispevku analyzované a prezentované v jednotlivych grafoch. V zavere su zosumarizované
teoretické a vyskumné poznatky.
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3 Vysledky a diskusia

Polygrafické podniky na Slovensku na zaklade prebiehajacich kriz hladaja rieSenie
v inovaciach strojového zariadenia, v zavadzani digitdlnych technologii, systémov
environmentalneho manazmentu, efektivnejSieho vyuZzivania zdrojov, nakladania s odpadmi
apod.. Rozsah inovacnych cinnosti je rovnako ako v zahrani¢i ovplyvneny finan¢nou
sposobilostou podnikov, ich velkostou a pravnymi predpismi (Gladysz, 2021). Dal§imi
dolezitymi faktormi st dopyt spotrebitelov po produktoch, prvky Industry 4.0 a nastupujuce;j
Industry 5.0, prebiehajuce krizy a v neposlednom rade pracovnici. Nedavne krizy poukazali na
najslabsie ¢lanky vyrobnych procesov vsetkych priemyselnych odvetvi, ktorymi st pracovnici
a dodavatel'ské retazce (Spieske, aini, 2021). Polygraficky priemysel na Slovensku celi
nizkemu zdujmu zo strany mladSej generacie a odchodu starSej generacie do starobného
déchodku. Dosledku tohto sa polygraficky priemysel na Slovensku snazi deficit pracovnikov
rieSit’ automatizaciou vyrobnych procesov hlavne vo vyrobnych ¢astiach press (tlac) a postpress
(dokoncovacie spracovanie). Faktorom, ktory ovplyviiuje polygraficky priemysel, je tiez pokles
tradi¢nej Citatel'skej zakladne. Vplyvom rastucej digitalizacie spolo¢nosti sa znizuje zaujem
o Standardné polygrafické produkty ako st noviny a ¢asopisy.

Statisticky urad SR vo verejnej databaze DATAcube poskytuje informacie vo forme datovych
tabuliek (kocky) za ukazovatele hospodarskeho a socidlno-ekonomického vyvoja. V Casti
»Viacstranné Statistiky — Veda, technika a inovacie® boli spracované niektoré dostupné
informécie pre polygraficky priemysel. Konkrétne ide o informécie v rokoch 2008-2020
v dvojro¢nom intervale v ¢leneni pouzité pre grafické znazornenie:

- podiel poctu podnikov s inova¢nou €innost’ou,
- podiel vydavkoch v podnikoch s inova¢nou ¢innostou,
- podiel trzieb v podnikoch s inovacnou ¢innostou.

Vzhladom k tomu, Ze polygraficky priemysel patri medzi odvetvia priemyselnej vyroby
a v ramci Aliancie sektorovych rad SR sa zarad’'uje spolu s celuldzo-papierenskym priemyslom
do jednej sektorovej rad s delenim 17 Vyroba papiera a papierovych vyrobkov a 18 Tlac
areprodukcia zaznamovych médii, st v prispevku do grafického znadzornenia inovacnej
¢innosti vybrané informacie o podnikoch: podniky SR spolu, priemysel spolu, priemyselna
vyroba, vyroba papiera a papierovych vyrobkov, tla¢ a reprodukcia zdznamovych médii.

Graf ¢. 1 Podiel po¢tu podnikov s inova¢nou cinnostou z celkového poctu podnikov
v uvadzanej oblasti podl'a DATAcube
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Zdroj: Statistika DATAcube (Statisticky Gstav SR), vlastné spracovanie.
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Na zéklade udajov DATAcube vyplyva z grafu €. 1, Ze v sledovanom obdobi sa v priemere 25-
30% polygrafickych podnikov zapaja do inovacnej Cinnosti. Je to ovplyvnené hlavne trhom
a poziadavkami zékaznikov, rozsahom automatizacie a digitalizacie (vplyv Industry 4.0)
v polygrafickom priemysle a po krizach nutnostou riesit’ slabé ¢lanky ako s energeticky
naro¢né technologie, energeticka nedostatocnost’ a deficit zamestnancov vplyvom odchodu do
starobného dochodku. V roku 2012 sa do inovacnej ¢innosti zapojilo 34,25% podnikov, ktoré
reagovali na rastaci trh s reklamou a tlacou reklamnych produktov. Obchodné ret'azce zacali
vyuzivat’ marketingovu stratégiu — direct mail. Tla¢ené tzv. printové reklamné produkty boli
distribuované do domécnosti, ¢o viedlo k narastu nakladov tlacenych produktov. Polygrafické
podniky obnovovali strojovy park zo svojich ziskov, pomocou leasingu, dodavatel'ského tiveru
apod. Vroku 2020 po krize COVID-19 sa do inovacnej cinnosti zapojilo 40,69%
polygrafickych podnikov. V rozhodujicej miere to bolo rieSenie energetickej krizy
(polygraficky priemysel je energeticky naro¢ny), ¢i uz inStalovanim fotovoltaickych ¢lankov
alebo energeticky nemej naro¢nych technologii (digitalna tlac), rieSenie narastu dopytu po
obaloch instalovanim technologii pre tla¢ obalov.

Graf ¢. 2 Podiel vydavkov v podnikoch s inova¢nou ¢innost'ou v uvadzanej oblasti
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Zdroj: Statistika DATAcube (Statisticky Gstav SR), vlastné spracovanie.

Graf ¢. 2 znazoriiuje, ze najvysSie vydavky v podnikoch sinovacnou cinnostou
v polygrafickom priemysle boli zaznamenané v rokoch 2012, 2018 a 2020. V roku 2012 boli
impulzom na inovacnu ¢innost’ rastuci dopyt po reklame, ¢o viedlo k zvySenej potrebe po
tlacenych reklamnych produktoch, zvySenie ziskovosti ateda zlepSenie ekonomickych
podmienok, podniky zaznamenali presadzovanie sa na zahrani¢nych trhoch. Vyrobné podniky
investovali prevazne do obnovy strojového parku, zvySenie vykonu a rychlosti reakcie na
rastuci dopyt po tlacenych reklamnych produktoch. V roku 2018 boli impulzmi hlavne rastici
dopyt po personalizovanych tlacenych produktoch, ¢o viedlo k investiciam do digitalnej tlace,
zvysili sa poziadavky na kvalitu a rychlost’ tlate, zmeny na trhoch s variabilnymi tlacovymi
produktmi. Rok 2020 bol poznaceny dopadmi krizy COVID-19, kedy sa ako slabé stranky
prejavili energeticky narocné technologie, pracovnici, dopady nedostatku energii a materidlov.
Polygrafické podniky implementovali systémy environmentdlneho manazmentu,
efektivnejSieho vyuZivania zdrojov (napr. fotovoltaické ¢lanky), znizovanie mnozstva odpadov
z dokoncovacich procesov, energeticky naro¢né technologie (klasické tlacové technologie)
nahradzaju energeticky menej narocnymi (napr. technologie digitalnej tlace).
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Graf ¢. 3 Podiel trzieb v podnikoch s inova¢nou €innost'ou v uvadzanej oblasti
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Zdroj: Statistika DATAcube (Statisticky tstav SR), vlastné spracovanie.

Graf ¢. 3 odzrkadl'uje vyvoj trzieb v polygrafickom priemysle v sledovanom obdobi. Vplyvom
inovacnej ¢innosti dosiahli podniky v nasledujicom obdobi vyznamné zvySenie trzieb. V roku
2012 bol podiel podnikov s inova¢nou c¢innostou 34,25% zcelkového poctu podnikov
polygrafického priemyslu, pricom vydavky boli na urovni podielu 13.93% a trzby
v nasledujicom obdobi v roku 2014 dosiahli 64,13% z celkovych trzieb v polygrafickom
priemysle, t.j. cca tretina podnikov s inovacnou ¢innostou dosiahla cca dve tretiny z celkovych
trzieb. V roku 2018 bol podiel poctu podnikov s inovacnou cinnostou 21,84% z celkového
po¢tu podnikov polygrafického priemyslu, vydavky boli na turovni 15,15% a trzby
v nasledujicom obdobi dosiahli troven 53,97%. VSeobecne mozno konStatovat’, ze priblizne
tretina podnikov polygrafického priemyslu, ktoré pristupili k zavadzaniu réznych opatreni
a inovacii, vykézala v nasledujicom obdobi cca pidtnasobny ndrast trzieb oproti vynalozenym
vydavkom na inovacie.

Ocakava sa, ze slovensky polygraficky trh bude v rokoch 2020-2026 rast CAGR (zloZena ro¢na
miera rastu) o 2,9 %. Rast v polygrafickom priemysle je pohanany najma rastiicim dopytom po
vyspelych technoldgiach a vyrobkoch zvysenej kvality, ako aj Gsilim o znizenie vplyvu na
zivotné prostredie prostrednictvom udrzate'nych procesov, ako je digitalna tla¢ a iniciativy
odpadového hospodarstva vratane recyklacie a opdtovného pouzitia materialov.

Zaver

Prispevok poskytuje pohlad na inovacné trendy a konkurencieschopnost polygrafického
priemyslu, ktoré su ovplyvnené prebiehajucou automatizaciou a digitalizaciou vyrobného
procesu, poziadavkami zakaznikov a dopytom po polygrafickych produktoch. Polygraficky
priemysel na Slovensku odzrkadl'uje v ramci inovacénej ¢innosti vychodoeuropske polygrafické
podniky, ktoré sa zameriavajli na Specialne efekty, personalizovanu tlag, reaguji na poziadavky
trhu, rieSia problémy nedostatku pracovnikov a na minimalizovanie dopadov kriz, ako je
energetickd a materidlna nedostatocnost. Z dostupnych Statistickych udajov vplyva, ze
polygrafické podniky na Slovensku, ktoré pristipili na inovaénu ¢innost’ zaznamenali zvySenie
trzieb oproti podnikom, ktoré nepristapili na inovacnu ¢innost’. V§eobecne mozno konstatovat,
ze inovacna ¢innost’ podnikov prispieva k zvySeniu ich konkurencieschopnosti a udrzatelnosti.
Zaroven musime uviest’, Zze prispevok ma urCité obmedzenia: poskytuje stru¢ny pohlad na
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inova¢né ¢innosti, neuvadza pohlad do hlbSej Struktiry inovacii napr. inovacie produktov,
podnikového procesu, netechnologické inovacie. Poskytuje teda otvorené otazky pre mozny
vyskum: aké je Struktira inovacnej ¢innosti polygrafickych podnikov na Slovensku, aké su
finan¢né vyjadrenie inovacénej ¢innosti.
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plastia
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V srdci ¢eského zahradnictvi se nachdzi spoleénost Plastia, kterd se jiz vice nez 25 let specializuje
na vyrobu vysoce kvalitnich plastovych kvétind¢d a truhlikd. Jeji produkty si ziskaly srdce mnoha
zahrddkdra diky svému designu, funkénosti a ekologickému pfistupu. Plastia neustdle inovuje
a hledd noveé zpUsoby, jak podpofit péstovdni rostlin a zjednodusit Zivot kazdému,
kdo se rozhodne pro zahradniceni.

Kromé praktickych viastnosti, jako je odolnost vucéi UV zdfeni a mrazu, se Plastia pysni také
estetickym vzhledem svych vyrobkd. V jejich sortimentu najdete nejen tradiéni kvétindce,
ale i moderni truhliky, které perfektné zapadnou do kazdé zahrady &i balkonu.

Diky Siroké paleté barev a styll si kazdy zahradkdf mdze vybrat to pravé pro svou zelen.

Spole¢nost si také uvédomuje dllezitost ochrany Zivotniho prostfedi a proto se zamérfuje na vyrobu
z recyklovanych materidld. Plastia podporuje udrzitelnost a aktivné pfispivd k ochrané prirody,
coz je trend, ktery je stdle vice ocerovdn.

Tato kniha obsahuje fotografie kvétindéu a truhlikl Plastia a je nejen inspiraci pro véechny milovniky
zahradniceni, ale také praktickym privodcem pro péstovdni rostlin. Pfindsi osvédcéené tipy a triky,
jak spravné vyuzit produkty Plastia a uzivat si krdsu pfirody pfimo na dosah ruky.

Pokud hleddte spolehlivého partnera pro vase zahradni projekty, Plastia je tu pro vds.
S jejich kvalitnimi vyrobky mizZete snadno proménit své sny o dokonalé zahradé v realitu.

www.plastia.eu
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