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Vazené ctenarky, vazeni ¢tendfi,

letoSni treti Cislo Casopisu LOGOS POLYTECHNIKOS je oproti predchozim ro¢nikim
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pomezi ekonomicko-informatického tématu, obdobné jako prispévek o hre s kostkami
a objektové orientovaném programovani ¢i o vkladani rozsirenych informaci do mapového
podkladu.

Vérim, Ze i pres uvedené pestré spektrum oblasti si mezi ¢ldnky najdete téma, které Vas
nejen zaujme, ale bude i inspiraci k zamysleni se o aktualnich (nejen) ekonomickych
problémech.
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EMPLOYER BRANDING
AS THE COMPETITIVE
TOOL OF MANAGERS

ABSTRACT

The companies of today realise that a strong
and competent workforce is an invaluable
resource and a great competitive advantage.
With the growth of knowledge economy
and multinationals it is important that
organisations must be prepared and capable
to attract a strong and effective workforce.
Employer branding represents the company’s
effort to promote itself both internally and
externally to be a different and attractive
employer. Recently, employer branding has
gained a popularity among executives and
top managers. The objective of this paper is
to present an overview of employer branding
from a theoretical perspective, and forms
the basic theoretical platform for qualitative
research, which has not been implemented on
certain issues related to employer branding in
the corporate area of the Czech environment.
Secondary research method was followed for
this descriptive review to be prepared.

DANA MATOUSKOVA
CZECH UNIVERSITY
OF LIFE SCIENCES PRAGUE
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INTRODUCTION

sectors, the companies must face these changes and use the tools that were not

needed. The business environment is changing very quickly, and it is needed to
react through appropriate tools. The companies around the world face the same business
challenges, so it is crucial for them to retain talented employees and maintain long-term
sustainability and competitiveness. In addition, the companies are constantly forced to
compete for high-quality human resources and making efforts to become a desirable
employer for potential employees. The need to attract and retain quality employees
remains the key to a successful business. The company differs from the competition by
promoting its strengths and corporate values. This ensures the position of the employer
that potential employees will choose during the recession and boom. Therefore, many
companies focus considerable attention and resources on developing a strong employer
brand.

Today's economic situation has completely changed the labour market. Across

Employer brandingis a concept forincreasing the value of companies and helps companies
to attract new employees, support their engagement and reduce their fluctuation. The
employer brand captures the basic philosophy of each company, including answers to
guestions about why a company exists, what value it produces, what it wants to achieve,
how it is managed, what corporate culture it has, and what conditions and bonuses it
offers to its employees (Barrow, 2005).

Today's human resources do not consider about one employer for whole life. The new
type of workforce redefined employment security to career security. Today's employees
(especially the younger generations) require the continuous development of skills and
the possibility of permanent education, which the employer is supposed to enable
or directly provide. Most of them are already considering whether they will have the
opportunity for further develop when they are looking for a new employer. That is why
talent management is crucial not only to develop and retain existing employees, but also
to attract new workforce.

The objective of this paper is to present an overview of employer branding from
atheoretical perspective, and forms the basic theoretical platform for qualitative research,
which has not been implemented on certain issues related to employer branding in the
corporate area of the Czech environment.

1. THEORETICAL FRAMING

brings value to the company and the company can improve its performance
through appropriate investments in human capital. The owing of scarce, valuable,
irreplaceable, and difficult to imitate resources brings to the company a better position
than their competitors (Barney, 1991). While the majority still think that production
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facilities, equipment and capital are considered sources of competitive advantage, human
capital has been shown as a leading source that creates a competitive advantage (Priem
and Butler, 2001).

Employer branding is also referred to as "a targeted, long-term strategy for managing
the awareness and perception of employees, potential employees and stakeholders"
(Sullivan, 2004). Employer branding presents the organization as a great place to work
(Sullivan, 2004). The use of employer branding as a certain belief and philosophy in
a knowledge-based economy has always been seen as a motivating factor due to a lack
of skilled workers (Berthon, Ewing and Lian, 2005). Cable and Turban (2001) mention that
the company's brand image enhances the quality and quantity of potential job seekers,
and also retains existing employees. According to Sullivan (2004), employer branding
is a long-term strategy that puts considerable effort into all processes related to the
perception of potential employees, and also takes into consideration the expectations
of the organization's stakeholders. The employer seeks to involve all employees from
top to bottom. So that the organization presents its comprehensive employer brand
and reflects reality and business efforts. The term “employer brand” was first used in
the second half of the 1990s to highlight the company's reputation and character as an
employer in the labour market. Tim Ambler, London Business School senior manager
and People in Business chairman Simon Barrow defined the term "employer branding"
in the Journal of Brand Management. They defined it as “a set of functional, economic
and psychological benefits provided by an employer and identifying with the company”
(Ambler and Barrow, 1996).

1.1 THEORETICAL BASIS OF EMPLOYER BRANDING

he literature from human resources area describes employer branding as a three-

step process. First, the company is developing a “value proposition” to be part of the
brand. The next step is to use information about corporate culture, management, quality
of existing employees and current image of the employer. And the last step is the value
of the company in terms of the quality of products and services offered to employees
(Barrow, 2005).

The brand value concept provides a complementary theoretical perspective for
understanding employer branding. From a marketing point of view, brand value
is a set of brand-related assets and commitments that can attribute or reduce the value
of a business product or service, or value to a business customer (Aaker, 1991).

Berthon, Ewing and Hah (2005) argue that an attractive employer brand can be
considered a certain benefit that a potential employee associates with working for
a particular company. The employees with extraordinary skills and knowledge represent
a significant competitive advantage in the area of human resources and together with
the employer brand create the basic concept of the company. Education, knowledge
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and skills are becoming crucial. The business success is increasingly determined in
Europe by two factors: (1) the right people with (2) appropriate knowledge and skills
(Bendaraviciene, Krikstolaitis and Turauskas, 2013; Nagel, 2011). The literature shows
that a well-functioning brand leads to a competitive advantage (Backaus and Tikoo, 2004).
The companies are increasingly aware of the importance of developing a good employer
brand and they are significantly investing in employer-branding campaigns. Through
a well-implemented employer branding strategy, the employees typically identify
with communicated corporate values. On the other hand, the corporate values are
communicated in an external environment and help to attract potential job seekers
(Backhaus and Tikoo, 2004).

The Ipsos research agency (2015), dealing with the issue of employer branding, mentions
that when the companies build an employer's brand, it is very important to focus not only
on potential employees but also on employees within the company. The employer must
understand what motivates them, how they perceive their employer, corporate values
and culture. This is the only way to build a trustworthy employer brand that will help not
only recruit new employees, but also stimulate their motivation. According to Armstrong
and Taylor (2015), the importance of the employer's brand lies in the so-called value
offer that the company try to create for its potential and current employees. According
to Hasa (2016), the work changes over time, so it is not enough just a well-known brand
of employer when they create a relationship between employees and the company.
Today's employees want meaningful work that is done well by them.

External and internal marketing also play an important role in employer brand building.
External marketing helps the company to build an employer position for recruiting of
the best possible employees. The brand's distinctiveness enables the company to
acquire distinctive human capital. When newcomers are attracted to the brand, a set
of preconditions for employment in the company is created, thereby fostering company
values and increasing their loyalty to the employer. Internal marketing then helps to meet
the needs of employees and thus create a workforce that does not need to go to another
employer.

1.2 THE DIMENSION OF EMPLOYER BRANDING

Barrow (2015) defines twelve dimensions of employer branding, known as the
employer brand mix. These dimensions are further divided into two key areas.
The first area focuses on the internal context of the company's internal environment.
The second concerns the external context and organizational policy.
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Figure 1: Employer brand mix.

I Internal context ] [ External context ]
—l Recruitment and adaptation I
—f Leadership ] Internal communication
— Performance evaluation ] Senior leadership J
—  Education and development | Values and CSR
—] Remuneration |
— Working environment |

Source: adapted to Barrow, 2005, p. 149.

The internal context of employer branding focuses on the environment and processes in
the company. Barrow (2005) defines that the internal context of employer brand building
refers to recruitment, adaptation, education, development, remuneration, leadership
and appraisal of employees, as well as the work environment related to personnel
management. Foster (2010)

mentions that within aninternal context, a corporate culture and corporate identity should
be ensured, reflecting the values and goals that are shared with company employees.
The form of the employer's brand must therefore be clearly and unambiguously defined,
as it reflects the activities, behaviour and way of communication that differentiate the
company from the competition and create a positive impression on the target groups, so
potential and current employees.

The employer's brand policy, which means the external context, is influenced by the
quality of the company's products and services, but also by the attitudes and opinions
of its current employees. It must be taken account of the company's external reputation
when the companies develop a communication strategy (Barrow, 2005) and involve
the company's employees in their work, keeping them well informed about important
marketing activities, ensuring that they understand the vision, motto and advertising
slogans that are disseminated to stakeholders. According to Barrow (2005), “senior
leadership” is also an important factor, by which management influences the perception
of the brand of employees. The managers should be aware of the impact of their
behaviour, because it defines employee engagement with the business. Corporate
social responsibility (CSR) is also an important area affecting the employer's brand.
A study conducted by the Work Foundation and the Future Foundation shows that 20%
of employees consider employers with a positive CSR image more attractive and favour
it over others.
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1.3 EMPLOYER BRAND MANAGEMENT

t is important to mention the difference between employer brand management and

employer branding that they are often confused. If we start with the employer branding
first, its use is similar to consumer marketing. It is the way of the company how it creates
its image through creative expression, communication, social networking, etc. Employer
branding is an important part of corporate governance and therefore an important part
of employer brand management (Growing people, online, 2018).

One way how to look at brand management is in the same sense as on the corporate
brand. It must be ensured that the brand is properly identified and branding is consistent
with the key message that the company wants to pass on to the market - to the customer
(Growing people, online, 2018).

Employer brand management is described as the coordination of all parts that make up
a positive brand. So it is communication, but also the elements of human management.
These processes and practices make the brand stronger (Kalinska-Kula & Staniec, 2021).

Employer brand management is based on the classic principles of brand management, so
the brand building of any products and services. In this case, the company itself becomes
of a product that job seekers seek on the labour market. The company should offer the
best conditions that it has available against its competitors. The company must be able
to sell itself well on the market and be attractive for the potential buyers - "customers".
The company tries to benefit maximum from what people think about it, how they feel
about it and how they express it. The stories and emotions are an important part of the
employer branding process (Santiago, 2021).

Employer brand management includes several components and activities that are
currently considered to be the main points in the development of an employer's brand
management plan. One of the most important components of EBM is the so-called HR
marketing, which is a set of resources and activities that represent the company as an
employer to employees and candidates. It includes tools, methodologies and processes
that make it possible to build the employer's brand both externally and internally.
Another important part is the corporate culture, so everything that creates a quality
working environment and supports the performance of employees. The third important
part is internal communication. The employees and primary interest groups need to
be informed about everything that happens in the company and why they understand
their role and job in society. Likewise, the active leadership plays an important role in
EBM. True leaders achieve much better results than managers who "only" enforce the
principles of people management. Last but not least, it is also the development of talent
that the talented employees and their commitment bring performance to the company
and positively influence and inspire others (Growing people, online, 2018).
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1.4 EMPLOYER BRAND MEASUREMENT

t is important for managers to understand how their brand is perceived. This is one of

the cornerstones of successful employer branding. So the managers try to understand
what people associate with their brand. In addition to these associations, it is necessary
to find out if they would prefer their company when they choose an employer. But this
is only one side - how the external brand of the employer is perceived. However, there is
often no internal perspective. If the employer brand is based on the key priorities defined
by the EVP (a set of attributes that the labour market and employees perceive as the
value they gain through employment in the company) of the company, the employer
brand should also be measured internally to ensure the managers that the promises and
the attributes were fulfilled in the eyes of current employees. Inwardly, it is measured
how strong the connection with these associations is perceived internally (for example,
whether a company is a place to innovate or if it is a place where significant development
takes place). Finally, it is necessary to measure the extent as these associations are
transformed into engaging employees in the company's operations and employee
advocacy (Staniec & Kalinska-Kula, 2021).

If something really characterized the strength of the employer's brand, it is employee
engagement and advocacy. This is formulated in different ways, but basically it is the
defence of the brand by the company's employees. Employee advocacy is a term used to
describe the publicity that the employees create for their brand by using their own online
resources. Social media is mostly the main tool for employee advocacy. So often the
means of employee advocacy are online means such as email, chat, forums, discussion
platforms, etc. (Link Humans, online, 2017).

The managers must focus on relevant metrics that can be tracked. These metrics can
affect several aspects, from the employer branding’s tool to achieving ROl and more.
What metrics to track:

e Return on investment;

e Employee conversion rate (how many employees participated in advocacy)
(Sharafutdinova et al., 2021);

e Employee activity (who are the most active individuals and how often they deal with
advocacy) (Liu et al., 2022);

e The impact of employee advocacy (how employees' advocacy affects corporate
online channels, such as getting new followers);

e Reach (advocacy for employees enhancing corporate organic reach) (Thelen, 2020);
and more.
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1.5 EMPLOYER BRANDING AND ITS INFLUENCE ON MANAGERS

owadays, the question is why CEOs need to pay more attention to employer brand

management. In the study “2020 Outlook: The Future of Employer Branding”
(Universum, online, 2018) on current and future trends in employer branding, one of
the interesting findings was that the vast majority (73% of respondents) have problem in
attracting a suitable talent. The employers consider employers' good reputations as an
important aspect of getting the right talent.

In addition to the reputation of the employer, the second area of best management of
the employer's brand is the creation of a strong employer brand with transparency and
the use of social media with a direct dependence on corporate culture and company
values. The executive director himself/herself is the one who should pay attention to
the corporate culture and values and take the initiative to take the lead in this area (PwC
Study, online, 2018).

Through the systematic confrontation of employees towards to the value issues of
employer branding, the culture of the working environment is shaped in line with
corporate goals and enables the company to achieve a unique cultural focus on the way
of doing business (Backhouse and Tikoo, 2004).

Employer branding management helps to “sell” the business to job seekers and talented
people who could move forward the company's potential. It is also important to retain
existing employees, which means minimizing employee fluctuation. This way helps to
save the costs for recruitment and adaptation. Employer brand management also helps
to systematically build an employer's brand of employer. This employer is then search by
talented employees for good reputation. EBM also brings more orders and more profit to
the companies. Lastly, employer brand management enables to the managers to create
and stabilize processes for the sustainable development and growth.

1.6 EMPLOYER BRANDING - TALENT MANAGEMENT TOOL

he interest in employer branding is noticeable by the number of articles on the topic

of “employer branding”. The world's most widely used Internet search engines Google
and Yahoo! recorded over 3,000 records when entering the term “employer branding”.
Amber and Barrow (1996) conducted a case study on the usefulness of employer
branding, which is based on semi-structured in-depth interviews with respondents from
27 companies about the importance of the brand for human resource management.
They concluded that branding has the great importance in the context of employment.
A little later, Ewing et al. (2002) point out the increasingly usefulness of employer
branding in a knowledge-based economy where there is a shortage of qualified staff with
the necessary skills and knowledge.

STRANA 11



The practice of employer branding is based on the assumption that human capital
brings value to the company. The company can improve its performance through
appropriate investments in human capital. The owing to resources that are scarce,
valuable, irreplaceable and difficult to imitate, bring the company a better position than
to competitors (Barney, 1991).

The attracting and retaining talented employees plays a very important role in personnel
policy. The managers are increasingly interested in human resources development, mainly
because of incoming generations of Y and Z generation employees. These categories
of people have a completely different approach to work than previous generations
(comparison in X, Y and Z generation behaviour is shown in the table below).

Table 1: Generational differences in the Czech Republic.

GENERATION X

1965 — 1980

"Don't trust anyone over 30
years. After thirty, you have to
change the world for the
better."”

GENERATION Y

1981 - 1995

“Why am I here? What is the
meaning of my life? Where's
my phone? ”

GENERATION Z

1996 — now

"Clicking or tapping the
screen, I am."

Babyboomers, post-war
generation

The most common question is
WHY?

Simple individualists,
impatient, self-centered

They respect the traditional
values but have their own
attitudes

They require a work-life
balance

Their priority is education
and developing their skills

They value the work, they can
give the company a lot

They want their work to make
sense

They are obsessed with
experience, they want to touch
everything and try everything

They are willing to work 10-12
hours a day and work at the
weekends

They want freedom, travel,
getting to know other states
and people

They mature quite quickly,
with resistance to traditional
society

Important for them are success,

career, family, reputation

They want to work from home,

refuse a time consuming job

Important for them are
freedom, certain elusiveness,
travel

It is important to have a value
system for them

They want responsibility, they
want to participate

They want to be financially
independent

They want to change

Source: LMC, 2017

Today's human resources already don’t think about one employer for life. Today's
employees (especially the younger generations) require the continuous development
of skills and the possibility of permanent education, which the employer is supposed to
enable or directly provide.

Talent Identification, Management & Evaluation, or TIME in short, is an approach that can
be applied to the development of talented employees. Human resources development
is one of the priority areas of human resources policy of companies, which enables their
sustainable growth.
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The first step towards a successful implementation of the talent development strategy is
to identify the talented people. The selection criteria can be varied, but the motivation
and commitment of nominated candidates is essential. In the next step, it is needed to
attract the talented people with by a development plan.

The talented individuals can be defined as someone who has the potential for high
work performance, contributing to increasing the competitiveness of the company and
promoting the corporate culture in the right direction (Reis et al., 2021).

The main benefits for management and employers are primarily the minimization of
losses, which is associated with the vacancy of key positions (especially senior positions).
It is also a reduction in fluctuation costs associated with recruiting (Growing People,
Online, 2018).

Due to low differentiation, employers try to identify themselves against their competitors
using a unique corporate culture and corporate identity. If employees feel belonging to
the organization and its values, they become loyal to both the employer and its brand.
This increases their productivity and quality of work. The image of the employer is formed
on the basis of associations. In case of a positive image, the employer becomes attractive
and desirable for potential employees (Backhaus and Tikoo, 2004).

2. THE CURRENT RESEARCH IN THE FIELD OF EMPLOYER BRANDING

ecently, the company Universum (online, 2022) surveyed over 2,000 HR professionals
R and CEOs around the world to find out about their talent recruitment and employer

branding experience.
The survey concludes that executive directors consider themselves to be the main
employer branding actors, with 60% (32% HR). If we look at the same thing from the
HR perspective, then these professionals consider themselves responsible for employer
brandingin 58% (CEOs 26%). 61% of the organizations say that they have defined Employer
Value Proposition (EVP), but EVP is not covered in all areas and the instruments are not
properly identified. This means that existing EVP is not properly circulated in the internal
environment of company.

Another important indicator are social media. Social media is generally regarded
by managers as the most important digital channel for employer branding, at 35%.
A very important communication channel is also the employer's website (29%). Here it
is important to link the site to the HR area (either by a separate section or by linking to
a separate career site - specific recruitment site). The job servers are also important
(12%), paid advertising by employers on social networks (9%) and targeted messages
via e-mail notifications (7%). The experts are expected that the using of social media will
increase from 35% to 70% over the next five years.
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The last important aspect is the relationship - the unification of the consumer brand with
the employer's brand. Only 36% of respondents said that brands are unifying at present.
More than half (52%) of companies say that within five years their company will unify the
consumer and employer brands (Universum, 2022).

3. SUGGESTED RESEARCH DESIGN AND METHOD
The qualitative research is a method that can answer questions about employer

branding in the Czech environment. Currently, no research has been carried out that
would correspond to individual areas of employer branding in the Czech environment.

B ased on the theoretical background, the qualitative research should be carried out.

Although the importance of qualitative research is increasing, its definition is difficult.
It is a broad indication of very different approaches (Kozel et al, 2011). Creswell (2009)
calls qualitative research a process of seeking understanding, which is based on various
methodological traditions of exploring the problem. Hendl (2005) characterizes qualitative
research as a tool for obtaining an integrated view of the subject matter, its context logic,
explicit and implicit rules of its operation.

The reason for qualitative research is the lack of information about employer branding
in practice and about the perception of employer branding by business practice in the
Czech environment. The aim of the qualitative research will be to create a comprehensive
picture of the real use of employer branding in business practice (Molnar et al, 2012) and
to reveal the associations with this topic in the target group (human resources experts in
business practice), especially in connection with recruitment and with the stabilization of
existing employees (Tahal et al, 2017).

The representatives of selected companies will participate in the research. In order
to maximize the success of the expert interviews and to ensure the heterogeneity of
responses, the respondents will be the representatives of companies from the different
companies according to the applied corporate culture.

The aim of the qualitative research should be to determine the perception of employer
branding by business practice, to identify variables related to employer branding and its
practical use. Important is also to determine the means used in practice for stabilizing of
existing employees and the means used to recruit new employees.

The expert interviews will be conducted with managers, specialists in the field of human
resources in selected companies. The answers will be analysed and synthesized. The
result of qualitative research will be a comprehensive picture of the real use of employer
branding in business practice. This research will fill the information gap.

STRANA 14



4. CONCLUSION

possible human talent in an increasingly competitive human capital environment.

Employer branding has the potential to be a valuable concept for managers and
scientists. The managers can use employer branding as an overarching concept by which
they can recruit high-quality employees for their company and thus fulfil the established
human resources strategy.

E mployer branding is a relatively new approach to recruiting and gains the best

Today, there is no doubt that employer branding is a necessary competitive advantage that
attracts and maintains a competitive workforce. This advantage then helps the company
to expand and grow. Last but not least, it also ensures that the best employees remain
loyal to the company and make greater efforts to meet the goals of the organization.

At present, here is a lack of comprehensive information on the use of employer branding
in the business sector in the Czech Republic. For this purpose, it is necessary to conduct
qualitative research focused on HR specialists and managers who are in the corporate
environment. The answers of experts can provide important outputs useful for businesses
in the Czech Republic.
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ABSTRAKT

Spole¢nosti si v dne$ni dobé uvédomuiji,
Zze silnd a kompetentni pracovni sila je
neocenitelnymzdrojemavelkou konkurenéni
vyhodou. S rdstem znalostni ekonomiky
a nadndrodnich spolec¢nosti je dulezité, aby
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ABSTRAKT

Prechod od automobild se spalovacim
motorem k elektromobillm napajenym
z baterii s sebou nese rfadu prekazek a prob-
[ém( zejména v souvislosti s jejich zvysujicim
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omezené kapacity soucasnych baterii je
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nejen v Ceské republice nedostate¢nd
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nepocitala. Cilem tohoto ¢lanku je predstavit
feSeni, které podporuje rozvoj elektromobility
s prihlédnutim k uvedenym problémUm.
NavrZené feseni je sloZzeno ze tfi hlavnich ¢asti:
upraveného navigacniho softwaru, serverové
Casti a expertniho systému pro podporu
a planovani nabijeni elektromobill. Uvedené
feSeni umoznuje vyhledani nabijeci stanice
v blizkosti planované trasy, rezervaci casového
slotu a platbu za elektrickou energii. Déle je
prezentovana vysledna implementace a na
slozitéjsSim ilustrativnim prikladu ukazana
Ucelnost reseni pro uZivatele.
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UvoD

vvvvvv

P osledni desetileti jsme v automobilové dopraveé svédky intenzivnéjsi snahy o ndhradu

V této souvislosti se mluvi zejména o elektromobilech — pro Ucely této Uvodni
sekce se elektromobilem rozumi nejenom vozidla pohdnéna vyhradné elektromotorem
napajenym z baterii, ale také hybridni vozidla, kterd k pohonu pouzivaji spalovaci motor
v kombinaci s elektromotorem v riznych funkcnich usporadanich. V soucasné dobé jsou
jiz k dispozici rozsahlé zkusenosti z navrhu a uplatnéni elektromobild (Clayton, 2022;
Omahne et al,, 2021), pficemZ v Evropé sice narusta jejich pocet rychleji zejména od
roku 2020 (McBain & Bibra, 2021), avsak celkovy podil elektromobil’ vici automobillim
se spalovacimi motory neni vyznamny (Feckova Skrabulakova et al., 2021). Kupfikladu
v Némecku je podil elektromobil(l odhadovan na cca 1,3 % (Statista, 2022). Naproti tomu
v Ceské republice bylo v roce 2021 registrovano 8500 elektromobil(i (jez mohou vyuZivat
740 dobijecich stanic) a podil na vozovém parku nepresahuje 0,14 % (Hybrid.cz, 2021).

Ceska republika je rozvinutd zemé, kde je elektrickd energie dostupna po celém tzemi
statu. Problém rozsiteni elektromobild je tak vniman kromé ekonomického hlediska
predevSim v kapacité akumuldtorovych baterii a rychlosti jejich dobijeni (Eider et
al., 2017). Casto opomijenou prekazkou rozvoje elektromobility v praxi je schopnost
distribucnisité prenaset zvySené mnozstvi elektrické energie v pripadé, Zze dojde k rozsireni
elektromobild, byt pouze na urover nékolika procent celkového poctu registrovanych
vozidel v Ceské republice.

Popsany problém lze ilustrovat pfi ndhradé Cerpaci stanice, ktera obslouzi 1000 vozidel
za 24 hodin, které nacerpaji palivo pro ujeti v priméru 400 km. Klasické pohonné hmoty
na takovou cerpaci stanici dovezou 1 az 2 tahace s cisternou. Pfi primérné spotiebé
elektromobilu 15 kWh / 100 km predstavuje vySe uvedeny pripad potfebu privést
60 MWh elektrické energie, tj. je nutné zfidit privod pro prikon minimalné 2,5 MW. Takovy
prikon by ovSsem postacoval v ptipadé, Ze by nabijeni bylo idedlné rozlozeno do 24 hodin,
coz nelze predpokladat. Realnd instalace by tak musela pokryt prikon minimalné 5 MW,
coz predstavuje na misté samém trafostanici 22/0,4 kV o dvou (a pro zalohu spise tfi)
distribucnich transformatorech o vykonu 2500 kVA (nejvykonnéjsi obvykly transformator
v této kategorii).

Z téchto uvah plyne okruh a site problému vyznamného rozsifeni podilu elektromobild
v Ceskeé republice. Pokud bychom se nyni rozhodli, ze v roce 2050 budou v Ceské republice
nulové emise z automobilové dopravy (tzv. Net Zero Emissions) diky elektromobilité, tak
to znamena, Ze jiz v roce 2030 by mélo priblizné 60 % vsech prodanych automobilll tvorit
elektromobily (McBain & Bibra, 2021). Pro srovnani je vhodné dodat, Ze v roce 2020 byl
podil elektromobil(i na vSech prodanych automobilech pouze 4,6 % (McBain & Bibra,
2021). Je proto nejvyssi ¢as na planovani novych zdroja elektrické energie (i rozvodnych
siti), které budou schopny jiz v této dekddé nové vzniklé energetické pozadavky spojené
se silni¢ni dopravou postupné napliiovat.
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Kromé vyse uvedeného problému s distribucni siti existuje samoziejmé i rada dalsich,
které jsou spojené s planovanym rozsirenim elektromobility. Mezi hlavni Ize vyjmenovat
vyhrazeni pfistupu k nabijeci infrastrukture, nutna znacné delsi doba pro nabiti baterii
v porovnani s klasickymi ¢erpacimi stanicemi, vliv pocasi na dojezd elektromobilu (pokud
elektromobil musi topit nebo klimatizovat, dojezd se samoziejmé snizuje) a dale i zatim
nedostatecna podpora informacnimi technologiemi u vSech procesl souvisejicich
s nabijenim elektromobilu (Rokicki et al., 2021; Skok et al., 2020; Machado et al., 2020).

Cilem tohoto ¢lanku je predstavit Siroké verejnosti hlavni vystupy projektu aplikovaného
vyzkumu, ktery fesi uvedeny problémovy kontext v Ceské republice ndvrhem vhodného
Feseni. Vyzkumny projekt byl podporen Technologickou agenturou CR v rdmci programu
Trend. Cilem vyzkumného projektu bylo vytvofit platformu pro poskytovani informaci
o napajeci infrastrukture elektrické energie pro fidice elektromobill. Soucasti této
platformy je také moznost vyhrazeni casového ramce pro pristup k nabijeci infrastrukture
a integrace vhodnych platebnich nastrojl. Pro podporu a efektivni fungovani takového
systému byl dale vyvinut expertni software, ktery dava uzZivatellm navrzeného reseni
kratkodobé predpovédi dostupnosti a ceny elektrické energie, ktera mlzZe byt vyuZita pro
nabijeni akumulator( elektromobil(.

Cilem technického reseni je umoznit elektromobillm (zejména tém co jsou napajeny
pouze z baterii) pfistup k elektrické energii pro dobiti jejich baterii tim, Ze vozidlova
jednotka elektromobilu bude mit k dispozici navigacni software, kde budou dostupné
aktualizované udaje o nabijecich stanicich v okoli planované cesty elektromobilu. Témito
udaji budou zejména poloha nabijeci stanice, dostupné mnozstvi elektrické energie (resp.
zpUsob pripojenik distribucni siti) a Udaje o aktualnim nebo planovaném obsazeni nabijeci
stanice v dobé, kdy by prichazelo v ivahu nabiti elektromobilu konkrétniho koncového
uZivatele.

Clanek je do dalsich sekci €lenén nasledovné: nejdfive je predstavena metodika vyzkumné
prace, dale je prezentovano navrzené reseni a ilustrativni pfipad jeho uZiti, zavér ukoncuje
cely ¢lanek.

METODIKA VYZKUMNE PRACE

postaven na principech ndvrhové orientovaného vyzkumu, tzv. design research,

tedy zkoumani formou navrhu feseni (Bayazit, 2004). Pro tento druh vyzkumu je
dllezitd predevsim relevance navrzeného fesSeni v praxi, na rozdil od tzv. design science
research, kde se klade dlraz také na rigoréznost reSeni dle urcité inZenyrské metody pro
navrh feSeni. Jinak fe€eno, design science research oproti design research stavi navic na
design science inZzenyrskych metodach (Dresch et al., 2015).

V tomto ¢lanku predstaveny vyzkumny projekt s jeho hlavnimi vystupy byl metodicky
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Design research se soustredi na navrh reseni dle potreb potencialnich uZivatel(, avsak na
rozdil od design science research nestavi nutné na striktnim metodickém postupu. Takovy
navrh reseni klade dlraz aZ na pfijeti nebo odmitnuti daného reseni uzivateli, pro které
bylo zamysleno.

Obecny postup navrhu a vyvoje technické komponenty sociotechnického systému v nasem
pripadé s vyuZitim principl design research Ize stru¢né shrnout nasledovné. Po vymezeni
problémového kontextu (viz Uvodni sekce tohoto ¢lanku), ktery je tfeba vyresit navrhem
nového reseni (nebo inovaci stavajiciho) nasleduje ndvrh a implementace takového
feSeni s vyuzitim vhodnych technologii. Dale se testuji funkéni a nefunkéni aspekty celého
feSeni, aby odpovidali tomu, co musi navrZzené reseni splfiovat. Implementované funkéni
a nefunkéni pozadavky vychazeji z vymezeného problémového kontextu. Posledni fazi
takového vyzkumu je ovéreni Ucelnosti pro potenciadlni uZivatele reSeni. Vzhledem
k tomu, Ze metodicky stavime na design research, tak zpétna vazba na ucelnost reseni
pro uZivatele bude ziskana v nasledujicich letech po dokonceni projektu pfi jeho vyuziti
v praxi. To znamena, Ze nejdrive bude vysledné reseni testovano dobrovolnymi testery
a po odladéni funkénich i uZivatelskych problém(, bude k dispozici vSem uZivatelim
aplikace Dynavix. Na zakladé zpétné vazby od uZivatel(l bude dale upravovano. Tento
pristup je odliSny od design science research, kde je uUcelnost rozsahleji empiricky
zkoumana pred samotnou fazi nasazeni reSeni v praxi. Uvedeny postup je v souladu
s planem vyzkumného projektu.

Pro potreby tohoto ¢lanku je v nasledujici sekci predstaveno navrzené feseni a ukazana
jeho implementace. Predpokladana ucelnost celého feseni v souvislosti s problémovym
kontextem je uvedena na ilustrativnim prikladu v predposledni sekci ¢lanku.

NAVRZENE RESENI

ychozim bodem uUvah navrhu feseni je navigacni software, ktery by byl rozsifen
o dalsi ¢asti, které dohromady vytvareji feSeni vyse predstaveného problémového
kontextu. Hlavni teSitel vyzkumného projektu vyviji vlastni navigacni systém
s nazvem Dynavix jiz fadu let. Bez moZnosti rozsifeni jiz existujiciho navigacniho softwaru

vaevys

Navrhované feseni je rozdéleno na tfi ¢asti, které jsou niZze popsany.

CENTRALNI CAST SYSTEMU PRO PODPORU A PLANOVANI NABIJENI
ELEKTROMOBILU

Tato Cast zabezpecuje registraci a evidenci vsech zdkaznik(i systému pro podporu
elektromobility, a to jak z fad poskytovatell elektrické energie, tak uZivatelQ
elektromobild. Dale centrdini Cast zajistuje funkci rezervace elektrické energie pro
konkrétniho zadkaznika v dohodnutém casovém ramci véetné finan¢niho vyporadani
transakci a také funkci hodnoceni uzivatell systému.
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Centralni softwarova ¢ast obsahuje moduly pro:

registraci uZivatell a pristup do vyhrazené ¢asti s uzivatelskymi daty,
uzavirani rezervaci na odbér elektrické energie,

zUctovaci modul v¢. integrace rlznych platebnich nastrojq,

modul pro vyporadani neuskutecnénych transakci,

evidenci nabizené a poptavané elektrické energie,

statisticky modul propojeny se softwarem expertniho systému.

SOFTWARE VOZIDLOVE JEDNOTKY S NAVIGACNIMI A REZERVACNIMI FUNKCEMI

Software vozidlové jednotky byl vyvinut pro multiplatformni vyuZiti s podporou
operacnich systémU Android a i0OS. Mezi zakladni moduly softwarové vozidlové
jednotky patfi:

e upraveny navigacni software Dynavix,
e rezervacni modul,
e platebni modul v¢. integrace rGznych platebnich nastroju.

SOFTWARE EXPERTNIHO SYSTEMU

Pro efektivni fungovani celého systému byl vyvinut expertni systém, ktery optimalizuje
procesy jak na strané nabidky elektrické energie, tak na strané poptavky (fidici
elektromobil().

Hlavnimi vstupy do expertniho systému jsou:

technické parametry nabijecich bodd,
predpovéd pocasi,

historie jizd elektromobilu,

udaje o aktualni dopravni situaci.

Tato Cast Uzce spolupracuje s centralni softwarovou Casti zejména co se tyka vyuziti
anonymizovanych statistik o chovani uZivatelll systému. Jsou zde vyuzZity inferencni
algoritmy, které umoznuji navigacnimu softwaru Dynavix kontextualné relevantnéjsi
planovani trasy elektromobilu. Tzn. Ze pouzity heuristicky algoritmus pro vyhledani
trasy dostava dalsi informace, které umoznuji Iépe ohodnotit prijezdnost jednotlivych
silni¢nich Usekd predevsim s prihlédnutim k aktualni dopravni situaci, pocasi a historickym
dopravnim profilim. Dale tato ¢ast systému umoznuje vyuZit doplikova (historickd) data
o nabijecich bodech a elektromobilu, ktera mohou pomoci uzivateli pfi rozhodovani
jakému nabijecimu bodu da prednost (napf. vzhledem k dojezdnosti, cené nebo rychlosti
nabijeni).
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Do budoucna lze zahrnout i dalSi parametry, které ovliviiuji dojezd elektromobilu.
Prikladem muizZe byt zatiZzeni elektromobilu, respektive pocet cestujicich, pfipadné
hmotnost prevazeného nakladu. Uvedené vsak nebylo soucasti projektového navrhu.

IMPLEMENTOVANE RESENIV PRAXI Z POHLEDU RIDICE ELEKTROMOBILU

N avigacni aplikace Dynavix pro fidi¢e elektromobil( je aktualné dostupna (v testovaci
verzi) ve tfech verzich pro dva operacni systémy pro mobilni zafizeni:

e Android s podporou sluZzeb Google,
e Android bez podpory sluzeb Google, s podporou sluzeb Huawei,
e iOS (Apple iPhone).

Jako priklad vyuziti navigace pro elektromobily lze uvést vyhledani trasy z Prahy do
Jircharské ulice v Kostelci nad Orlici, kdy navigacni aplikace nabidne optimalizaci dojezdu
dle stavu nabiti baterii, s vyuzZitim znalosti poloh nabijecich stanic v okoli naplanované
trasy, znalosti aktudlni dopravni situace na trase a s ohledem na predpovéd pocasi, které
je zohlednéno pfi odhadu spotieby elektromobilu.

Obrazek 1: Vyhledani trasy pro elektromobily.
Trasa oL O

Jircharska, K...

Optimalizace dojezu N Hraoralov&

Pokud chcete optimalizovat & : Pa"’“b'ce
trasu podle dojezdu vozidla % il \

se zastavkami na dobijeni,

nastavte prosim aktualni stav

nabiti baterii vaseho vozidla

U 30%

[

NEOPTIMALIZOVAT  OPTIMALIZOVAT Vzhledem k dopravni situaci a predpovédi
pocasi zvazte, zda chcete rezervovat cas
pro nabijeni u nabijecich stanic v okoli
naplénované trasy

< . Schrack Hradec Kralové  98km >

Po zadani nabiti baterii v Urovni cca 30 % navigacni aplikace vyhledd v okoli trasy
nabijeci stanici Schrack na okraji Hradce Kralové. Navigacni aplikace vykresli navrzenou
trasu, symboly pro predpokladané pocasi a dale po komunikaci s expertnim systémem

STRANA 24



uzivatel obdrzi doporuceni pro ptipadnou rezervaci ¢asového slotu u nabijeci stanice
(viz Obrazek 1).

Po vypoctu trasy je v dolni ¢asti obrazovky zobrazen fadek s nabijeci stanici (viz Obrazek
2), ktera lezi v blizkosti naplanované trasy, a kde je vhodné elektromobil dobit. Pokud by
na trase bylo nutné nabijet vicekrat, |ze mezi navrZzenymi nabijecimi stanicemi prepinat
pomoci Sipky vlevo a vpravo u nazvu nabijeci stanice. Kliknutim na nazev nabijeci stanice
se zobrazi detail pro zadani ¢asu a délky rezervace.

Obrazek 2: Detail menu pro zadani data rezervace vyhrazeného pfistupu.

Schrack Hradec Kralové

& 28.1.2022

10:48

30 MINUTES

ZRUSIT

Po nastaveni data a Casu pro vyhrazeni pfistupu je uzivatel vyzvan k potvrzeni rezervace
a jeji zaplaceni z kreditu (viz Obrazek 3).
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Obrazek 3: Detail menu nastaveni ¢asu rezervace a jeji potvrzeni.

Schrack Hradec Kralové

Vas kredit: 150 CZK DOBIT

49,72 CZK 26.1.2022 17:00

10 min 4,52 / kWh 26.1.202217:10

10

= 149,16 CZK  26.1.2022 20:50
4,52 / kWh 26.1.2022 21:20

198,88 CZK  26.1.2022 23:00
30 452 / KWh 26.1.2022 23:40

25

ZRUSIT CONFIRM

V pfipadé, Ze uZivatel nemda dostatecny kredit pro zaplaceni za nabijeni nebo za
vytvoreni rezervace, mlze kredit zvysit prostrednictvim standardnich platebnich metod.
Podporovany jsou aktualné: platba debetni Ci kreditni kartou, PayPal, Google Pay a Huawei
Pay. V ramci vyvoje bylo definovano obecné rozhrani, kdy v pfipadé zasadniho rozsireni
jakékoli jiné platebni sluzby, je mozné snadno pridat jeji podporu.

PFi vyvoji byla zvazovéna také moznost platit kryptoménami, nakonec k vyvoji nedoslo,
protoze tuto sluzbu s velkou pravdépodobnosti bude integrovat Google Pay, kde lze
predpokladat Siroké uziti verejnosti a propagace vlastniho systému patrné nedava velky
smysl.

ILUSTRATIVNI PRIKLAD UCELNOSTI UZITI SYSTEMU

atimco v predchozi sekci byla vysledna implementace navrzeného fesSeni ukazana

na jednoduchém pfikladu. V této sekci predstavime slozitéjsi priklad vyuZitelnosti

daného systému v praxi, ktery lépe ilustruje jeho ucelnost pro fidice elektromobild.
Ridi¢ Frantidek bydli v Trutnové a potfebuje elektromobilem s bateriemi o kapacité
24 kWh absolvovat trasu do Letohradu, Skutce a zpét do Trutnova. Nejrychlejsi trasa bez
nutnosti nabijeni méri celkem cca 270 km a lze ji projet za 4:10 h. FrantiSek s pIlné nabitou
baterii ujede 150 km. FrantiSek mda ve svém mobilnim telefonu nainstalovanou vyse
navrzenou a implementovanou navigacni aplikaci, do které zada mista, ktera potiebuje
navstivit. Navigace mu béhem nékolika vtefin nabidne tfi mozné trasy:
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Trutnov, Letohrad, nabijeci stanice ve Vysokém Myté s cenou 10 K¢ / kWh, Skute¢,
rychlodobijeci stanice u hotelu Cernigov v Hradci Kralové s cenou 8 K¢ / kWh, celkova
cena za dobiti baterii je odhadovana na 276 K¢, trasa méfi 245 km, ¢as potrebny k ujeti
by mél byt 4:20 h, a dale ¢as potrebny k nabijeni 1:00 h.

Trutnov, Letohrad, nabijeci stanice v Holicich s cenou 4 K¢ / kWh, Skuteé, rychlodobijeci
stanice u hotelu Cernigov v Hradci Kralové s cenou 8 K& / kWh, celkova cena za dobiti
baterii je odhadovéna na 192 K¢, trasa méri 282 km, ¢as potiebny k ujeti by mél byt 4:49
h, a dale cas potrebny k nabijeni 1:30 h.

Trutnov, nabijeci stanice v Zamberku s cenou 5 K¢ / kWh, Letohrad, Skute¢, rychlodobijeci
stanice u hotelu Cernigov v Hradci Kralové s cenou 8 K& / kWh, celkova cena za dobiti
baterii je odhadovéana na 196 K¢, trasa méri 245 km, ¢as potiebny k ujeti by mél byt 4:18
h, a dale cas potrebny k nabijeni 1:15 h.

Franti$ek si zvoli trasu ¢. 3 s tim, Ze chce rezervovat 20 kWh u nabijeci stanice v Zamberku
pro Casovy slot od 17:00 do 18:00. Rezervaci potvrdi a systém mu strhne zalohovou
platbu ve vysi 60 KC. ProtoZe v Hradci Kralové se jedna o rychlonabijeci stanici pripojenou
k dostatecné dimenzované distribucni siti, FrantiSek nemusi provést rezervaci elektrické
energie a spolehne se na to, Ze v 20:00 nebude problém béhem nejdéle pll hodiny dobit
baterie tak, aby dojel domU do Trutnova.

FrantiSek vyrazi z Trutnova odpoledne v 15:45. FrantiSek dojede k nabijeci stanice
v Zamberku v 17:15. V 18:00 ma baterii nabitou 22 kWh, coZ mu sta¢i na pohodIny dojezd
do Letohradu, do Skutce (kde se chvili zdrzi) a k nabijeci stanici v Hradci Kralové u hotelu
Cernigov. Ve 21:30 je Frantisek zpét doma.

ZAVER

problémem dobijeni elektromobill na dlouhych cestach vzhledem k fidké hustoté

nabijecich stanic v Ceské republice a stale nizkému dojezdu elektromobil napajenych
bateriemi ve srovnanis automobily se spalovacim motorem. Navrzené a implementované
feSeni propojujici navigacni a platebni aplikace umoZiuje spocitat trasu a vyuzit nabijeci
stanice v okoli planované cesty vzhledem k dojezdu elektromobilu, aktudlnim dopravnim
informacim, pocasi a dalSim historickym Gdajim vztahujici se k trase. Dale navriené
feSeni umoznuje rezervaci ¢asového slotu a vyuzit rdzné moznosti platby za elektrickou
energii. Omezenim uvedeného feseni je skute¢nost, 7e bere v Gvahu pouze tzemi Ceské
republiky (napf. mapové omezeni).

P redloZzeny ¢lanek predstavil na konceptudlni Urovni navrh feseni, které se zabyva

V souvislosti se sou¢asnymi elektromobily jsou velmi problematické bateriové technologie,
zejména jejich vydrz a sprdva celého jejich Zivotniho cyklu. Z hlediska budouciho vyvoje
je tfeba dodat, Ze panuje vysoka nejistota, jaké alternativni pohony pro silni¢ni vozidla
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budou v budoucnu preferovanéjsi (napf. zda do budoucna nebudou lépe spravovatelné
vodikové technologie a s tim spojené pohony) a zda se v relativné kratkém ¢ase podafi
rozsitit distribucni infrastruktura elektrické energie, aby byla pokryta navysujici se
poptavka v blizkosti véech dalezitéjsich silniénich komunikaci v Ceské republice.

Podékovani

Tento Clanek byl pripraven v ramci projektu s ndzvem ,,Navigacni a platebni aplikace
nové generace pro podporu rozvoje elektromobility” [FW01010660], ktery byl podporen
Technologickou agenturou CR.
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NAVIGATION AND
PAYMENT APPLICATION
TO SUPPORT THE
DEVELOPMENT

OF ELECTROMOBILITY
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ABSTRACT

The transition from internal combustion
engine cars to battery-powered electric cars
entails a number of obstacles and problems,
especially in connection with theirincreasing
number on the roads. In addition to the
limited capacity of current batteries, the
imaginary bottleneck of electromobility is—
not only in the Czech Republic—insufficient
infrastructure for electricity distribution,
which in its design did not take into account
electromobility at all. This article aims
to present a solution that supports the
development of electromobility, considering
the above problems. The proposed solution
consists of three main parts: modified
navigation software, a server part and an
expert system for supporting and planning
electric vehicle charging. This solution
allows users to find chargers near the
planned route, reserve a time slot and pay
for electricity. Furthermore, the resulting
implementation is presented, and the
solution's usefulness for users is shown in
a more complex illustrative example.
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OTCOVSKA POPORODN(
PECE V EVROPSKYCH
ZEMICH S AKCENTEM
NA JEJI STATUS

V CESKE A POLSKE
REPUBLICE

ABSTRAKT

Otcovskd poporodni péce je ve vyspélych
statech stale vice akcentovana s odkazem
na objektivni i subjektivni zmény v postojich
a zvycich spolecnosti, které na jednu stranu
podléhaji souasnému trendu rovnosti
pristupu rodicl k péci o dité, zatimco jsou na
druhé strané limitovany zavedenymi socidlnimi
i ekonomickymi stereotypy. Pfijemce davky
poporodni péce, obvykle tedy otec, ziska
prostor pro péci o novorozené dité a zaroven
financ¢ni zabezpeceni pro toto obdobi, kdy se
mu kvali otcovské dovolené zkrati kratkodobé
vydélek, pficemz oboji se mezi zemémivyrazné
lisi. Obsahem naseho pfispévku je proto na
pozadi deskriptivniho textu a meziregionalni
komparace reflektovat odliSnosti v davce
otcovské poporodni péce mezi vybranymi
evropskymi zemémi a zejména akcentovat
vécnou povahu davky otcovské poporodnipéce
jak v teoretické, tak i empirické roviné mezi
Ceskou republikou a Polskem. Cilem €lanku je
zhodnotit a komparovat otcovskou poporodni
péci v evropskych zemich s akcentem na jeji
status v Ceské a Polské republice.
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UvoD

tcovska dovolend pevné spojena s otcovskou (davkou otcovské poporodni péce) je

jednim z modernich nastrojl socidlni politiky vyspélych socialnich statd. Socialni

role muze a Zzeny v rodiné je v sou¢asném svété genderové vyrovnanéjsi co se tyce
rodi¢ovskych povinnosti. Pfispélo k tomu nékolik vyznamnych spolecenskych faktord,
které souvisi s postavenim Zen na trhu prace, s ekonomickymi faktory postmoderni
spolecnosti ve spojitosti s rodinou a jeji funkci v soucasném svété. Zavedeni otcovské
dovolené mélo prispét k vétsi participaci otcli na vychové ditéte v utlém véku a soucasné
umoznit matkam castec¢nou Ulevu v péci o novorozené dité. Davka otcovské poporodni
péce pak predstavuje davku poskytovanou v rdmci systému socidlniho zabezpeceni, ktera
nahrazuje otci mzdu béhem obdobi, kdy pecCujete o svoje novorozené dité nebo o dité,
které prevzal do péce nahrazujici péci rodic na zakladé rozhodnuti pfislusného organu.

Obsahem predlozeného prispévku je stru¢né definovat status otcovské poporodni péce
ve vybranych evropskych zemich s cilem zdlraznit jeho objektivni odliSnosti a blize
vymezit postaveni otcovské v Ceské republice a Polsku. Tento zamér bude naplnén ve
dvou rovinach, jednak se bude jednat o deskripci vécné povahy otcovské poporodni péce
v obou zemich a dale bude provedena meziregiondlni komparace na pozadi dostupnych
relevantnich dat. Cilem c¢lanku je zhodnotit a komparovat otcovskou poporodni péci
v evropskych zemich s akcentem na jeji status v Ceské a Polské republice.

Clanek je strukturovan do nékolika €asti. Prvni seznamuje ¢tendre s literdrnimi re$ersemi
autoru vztahujicimi se k tématu ¢lanku. Pfedstavuje pojem otcovské dovolené z pohledu
raznych statliz pohledu vyvoje rodinné politiky v mezinarodnim prostredi. Dlraz je kladen
na socialni roli otcd a vyznam jejich podilu na vychové ditéte v utlém véku a upeviovani
rodinnych vazeb. Nasledujici ¢ast je vénovéana otcovské poporodni pécive statech Evropské
unie (EU) a v dalSich evropskych zemich. Pfedstavuje postoje EU a jednotné legislativni
ukotveni otcovské dovolené pro clenské staty EU a zd(ivodnuje novelizaci smérnice EU
pro nasledujici obdobi. Cilem je sladovani soukromého a pracovniho Zivota obcand,
které je v soucasné dobé velkym problémem. V prehledné Tabulce 1 jsou uvedeny udaje
o dobé Cerpani otcovské davky a vyse otcovské davky v jednotlivych statech EU a v dalSich
evropskych zemich. Nasleduje deskripce otcovské dovolené a davky otcovské poporodni
péce v Ceské republice a v Polsku. Autorky zde vychdzely predevsim z legislativnich zdroj(
obou vybranych zemi a dostupnych statistickych udaja. V pfislusnych tabulkach jsou
uvedeny vydaje obou zkoumanych stat v ramci celkovych vydajli socidlniho zabezpeceni
spolu s populacnim vyvojem a sumarizaci otcovské davky za vybrané obdobi. Obsahem
dalsi ¢asti ¢lanku je metodologie, kterd predstavuje postup a metody v teoretické
a analytické casti ¢lanku.

Klicovou ¢asti je komparace davek otcovské poporodni péce v Ceské republice
a v Polsku. Postaveni otcovské dovolené v celkovém systému socialniho zabezpeceni je
determinovano prostrednictvim ukazatele podilu vydaji na otcovskou davku na celkovych
vydajich na socialni zabezpeceni, na ostatni socidlni davky a na dalsi statni vydaje (Graf 1).
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Dale jsou uvedeny vysledky zkoumani, které predstavuji procento narozenych déti, jejichz
otcové oficialné vyuzili otcovskou dovolenou (Graf 2).

Autorky v ramci projektu SGS/19/2022 “Systémy socialniho zabezpeceni ve vybranych
stredoevropskych zemich se zamérenim na oblast matefstvi a rodiCovstvi” se zaméruji
na systémy socidlniho zabezpeceni, kromé Ceské republiky a Polské republiky, rovnéz
na systémy socialniho zabezpeceni na Slovensku a v Madarsku. Ddvodem vybéru téchto
Ctyr statl je blizkost sousedska, geograficka, ale také blizkost osudova, historicka,
s niz je spojena podobnost narodni zkusenosti, cild i hodnot. VSechny tyto staty jsou
¢leny Visegradské ctyrky (V4). Komparace davek otcovské poporodni péce nicméné na
Slovensku neni moznd, nebot davka otcovské poporodni péce bude soucasti systému
socialniho zabezpeceni Slovenska az od 1. listopadu 2022, za Madarsko bohuzel nejsou
k dispozici statistické Udaje tykajici se otcovské davky. Proto se prispévek primarné
zaméfuje na davky otcovské poporodni péce v Ceské republice a v Polské republice. Doba
Cerpani otcovské davky a jeji vySe z vymeérovaciho zadkladu v dalSich evropskych statech
maji charakter pouze doplnujici a informativni.

V zavéru clanku jsou shrnuty dulezité udaje, véetné stru¢ného shrnuti vysledkd zkoumani
a predikce moZného vyvoje otcovské dovolené v budoucnu.

OTCOVSKA POPORODNI PECE

formu otcovské dovolené ve 115 zemich, z nichZz ve 102 zemich se jednalo

o placenou otcovskou dovolenou a v 81 zemich byla jeji vySe 100 % vySe vydélku.
Primérna doba otcovské byla v roce 2021 3,3 dny s vyznamnymi regionalnimi rozdily.
V celém regionu Evropa a stfedni Asie mélo 68,8 % muzl ndrok na alespon jeden den
otcovské dovolené, coz je nejvyssi podil ze vSech svétovych regiont (ILO 2022, s. 99).
Zaroven ve zkoumanych zemich Ceské republice a Polsku byla otcovska dovolend vyssi
ne? je reportovana primérna doba 3,3 dny. Ceskd republika se fadila mezi 27 zemi, které
umoznovaly Cerpani otcovské dovolené po dobu 5-9 dn(. V Polsku spolu se 35 dalSimi
zemémi méla otcovska dovolend dobu ¢erpani 10-15 dn( (ILO 2022, s. 100).

N a zakladé udaju ILO (2022, s. 96) v roce 2021 méli otcové narok na nékterou

Téma otcovské dovolené a postaveni otcll v péci o dité vibec je v poslednich letech
diskutovanym tématem nejen ve vefejném prostoru, ale i z hlediska védecké literatury. Pri
narozeni ditéte, vzniku rodicovstvi a budovani novych rodinnych vazeb je ¢as, jenz rodic¢e
vénuji rodiné po narozeni ditéte, hlavnim faktorem, ktery determinuje kvalitu a kvantitu
jejich zapojeni do vychovy ditéte (Petts a Knoester, 2018). Vzory chovani nastavené v této
kritické dobé budovani rodinnych vztah(i mohou pretrvat roky, napft. podle Nepomnyaschy
a Waldfogela (2007) otcové, ktefi si po porodu vzali 2 a vice tydn( dovolené v praci, byli
vice zapojeni do primé péce o déti (napt. prebalovani) i po 9 mésicich. Delsi otcovské byly
spojeny také s vétSim zapojenim otcl do poskytovani péce a zapojenim se do rozvojovych
ukoll s ditétem nejenom v kojeneckém véku, ale i béhem prvnich nékolika let Zivota

ditéte (Petts a Knoester, 2018).
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Kromé dopadll otcovské na vychovu a vyvoj ditéte a vztahy v roding, Ize sledovat i dalsi
tradi¢ni linie vyzkumu v oblasti rodinné politiky, potazmo otcovské dovolené. Jedna se
predevsim o komparace vyvoje soucasnych politik, pfipadné take vyzkum determinant(
rozhodovani otcd o otcovské dovolené z geografického nebo ekonomického hlediska.
V tomto sméru Daly a Ferragina (2018) zkoumali rodinnou politiku od roku 1960, véetné
placené a neplacené otcovské, v 23 vyspélych zemich, z nichz priikopnikem bylo Svédsko,
Belgie, Lucembursko nebo Spanélsko. V sou¢asné dobé viak pravo na nejdelsi placenou
otcovskou maji muZi v Japonsku, a to ve vysi 52 tydnu, coZ znamena, Ze v Japonsku
s novorozenym ditétem mohou byt doma soucasné oba rodice az po dobu jednoho roku.
Marynissen et al. (2020) se zamé&¥ili na priikopnické zemé Svédsko a Belgii a porovnavali
chovani otcl ve vztahu k otcovské dovolené, pricem? zjistili, Ze v Belgii byla rozhodnuti
otci o otcovské determinovana mikro-ekonomickou logikou minimalizace nakladd
prileZitosti, zatimco ve Svédsku to byla vyse p¥ijm( daného otce a povaha jeho zaméstnani.
Determinantem pro vyuZiti otcovské ve Svédsku pak také byla genderovd rovnost mezi
partnery, co se tyce prispivani do domaciho rozpoctu. Eerola et al. (2019) zkoumali
postoje otcu k otcovské, potazmo rodicovské dovolené, v dalsi severské zemi, Finsku,
a zjistili, Ze 80 % otcu v této zemi vyuzZiva néjaké formy rodicovské dovolené, pricemz
klicovymi determinanty této volby byly prace muze, vzdélani partnerky, rodinny pfijem,
prani muze mit néjaké volno od prace a prani muze umoznit partnerce navrat do prace
nebo do skoly. Berrigan, Schoppe-Sullivan a Kamp Dush (2021) zkoumali determinanty
délky jak materské, tak otcovské v USA a zjistili, Ze u muzU byla delsi otcovska dovolenou
spojena s vyssim podilem placené otcovské dovolené, s otcovstvim ve vyssim véku,
s méné planovanym rodicovstvim a nizsi podporou principu materského esencialismu,
podle kterého jsou matky primarni a nejdllezitéjsi pecovatelky.

Téma vyvoje rodinné politiky, véetné otcovské, je relevantni také v zemich regionu stredni
a vychodni Evropy, kde je posazeno do kontextu historického vyvoje socidlni a rodinné
politiky v post-komunistickych zemich. Na jednu stranu tak zemé stredni a vychodni
Evropy dnes tvori zajimavou oblast pro vyzkum vyvoje socialni politiky, ale zpocatku 90.
let pravé transformace, vysoce proménlivy charakter politik a rychla dynamika reforem
odrazovaly nékteré autory od systematického vyzkumu nebo klastrovani téchto zemi
(Szelewa a Polakowski 2008, s. 117).

Robila (2012) obecné popisuje smér vyvoje rodicovské dovolené ve vychodni Evropé po
padu komunismu jako odklon od snahy skloubit matefstvi a kariéru Zeny, ktery byl typicky
pravé pro éru komunismu. Tento smér vyvoje autofi jako Robila (2012) a Saxonberg
a Szelewa (2007) nazyvaji jako tzv. refamilizaci. V ramci této refamilizace zacalo dochazet
ke snizovani poctu vérejnych a Siroce dostupnych zatizeni pro déti mladsi tti let a politika
se zameérila vice na poskytovani finan¢nich prispévkd a prodluzovani doby rodi¢ovské
dovolené tak, aby Zena mohla byt doma a pecovat o dité. Mnoho zemi v tomto regionu
tak zvolilo model, ktery stavél muzZe do role Zivitele rodiny a zdGraznoval matefrstvi, péci
a vychovu déti jako roli Zeny.
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Tento vyse uvedeny obecny model vyvoje rodinnych prispévkd ve stfedni a vychodni
Evropé tak podporoval spiSe stereotypni délbu prace mezi muZzi a Zenami a nezahrnoval
v té dobé takové pobidky jako napftiklad otcovskou dovolenou. Jiz od 70. let méli otcové
v socialistickych zemich mozZnost byt na rodicovské dovolené se souhlasem matky, ale
proces zavadénitzv. “otcovské” jako vyhradniho prava otcl zacal pomérné pozdé, vétsinou
po roce 2000 pfivyjednavani o vstupu nékterych zemich do EU (Dobroti¢ a Stropnik, 2020,
s. 496). Saxonberg a Sirovatka (2006) pritom zjistili, ze Cesi a Polaci vyrazné podporuji
rovnost pohlavi v domdcnosti a stavéji se pozitivné k nazoru, Ze muzi by se méli vice
zapojovat do domdcich praci a péce o dité, jesté vice nez napfr. obyvatelé zapadni Evropy.
Nevicka, Hamulak a Krippel (2021) komparovali pozice otcl v Ceské republice a na
Slovensku ve vztahu k rodi¢ovské dovolené a zjistili, Ze systém v Ceské republice je vice
podobny modelu, ktery doporucuje EU a ktery stavi péci o dité do rovnovahy mezi oba
rodice.

JelikoZ doposud chybi analyza zamérujici se na samotnou “otcovskou” v zemich stredni
Evropy, zaméruje se soucasny prispéveék vyhradné na vysi davky otcovské poporodni péce
jako vyhradniho préva otcd, a to v Ceské republice a v Polsku, a jejich komparace nejen
z hlediska legislativniho ukotveni, ale i z hlediska relativnich, vyvojovych ukazatell, jako
je napf. podil vydajd na otcovskou davku na celkovych vydajich na socialni zabezpeceni
nebo podil odbératell otcovské.

Otcovska dovolena a davka otcovské poporodni péce v statech Evropské unie a v dalSich
evropskych statech

Lidé se ¢im dal vice potykaji s rozhodnutim, jestli je pro né dualezitéjsi soukromy nebo
pracovni zivot. Hlavnim faktorem, na ktery nahliZeji, je fakt, Ze pracovni Zivot je financné
ohodnocen, zatimco ten soukromy ne. Vroce 2019 byla vydana novd smérnice Evropského
parlamentu a Rady (EU) 2019/1158 ze dne 20. ¢ervna 2019 o rovnovaze mezi pracovnim
a soukromym Zivotem rodicl a pecujicich osob a o zruseni smérnice Rady 2010/18/EU
(dale jen “smérnice 2019/1158/ES”). Smérnice také uklada den, kdy jednotlivé ¢lenské
staty musi jednotlivd ustanoveni zavést do vnitrostatniho prava, a to nejpozdéji do 2.
srpna 2022 (Evropska rada a Rada Evropské unie, 2022). Ceska republika a Polsko jiz svym
obc¢anim poskytuje moznost otcovskou dovolenou vyufZit.

Jednim z dlvodU zavedeni smérnice, ktera upravuje otcovskou dovolenou, je, Ze lidé
maji problém s rovnovahou mezi soukromym a pracovnim Zivotem. Nejvétsi komplikace
nastavaji v pripadé Zen, které maji nizsi zameéstnanost a odmeénovani, nez je tomu tak
u muzl. Zeny, které maji déti, nemusi zvladat jen pracovni a soukromy Zivot jako takovy,
ale musi do toho vSeho zakomponovat pecovatelské povinnosti, které mohou zptsobovat,
Ze nezvladaji praci na plny Uvazek. Tato smérnice ma proto motivovat muze k vétSimu
zapojeni se do rodinnych povinnosti, a tak ulehcit Zenam materstvi a rodiCovstvi. Druhym
z problémU muze byt také fakt, Ze placena otcovskd dovolend v mnoha statech chybi
uplné, a tak otcové malo tuto dovolenou vyuZivaji (Smérnice 2019/1158/ES).
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Dle ¢l. 4 smérnice 2019/1158/ES clenské staty prijmou nezbytna opatreni k zajisténi
toho, aby otcové nebo rovnocenni druzi rodice, pokud je uznava vnitrostatni pravo
a v mire, v jaké je uznavd, méli pravo na otcovskou dovolenou v délce deseti pracovnich
dni, kterou mohou ¢erpat u pfileZitosti narozeni ditéte. Clenské staty mohou rozhodnout,
zda umozni Cerpat otcovskou dovolenou ¢astecné i pred narozenim ditéte, nebo az po
jeho narozeni a zda ji umoini Cerpat pruznymi zpUsoby. Pravo na otcovskou dovolenou
nesmi byt podminéno splnénim pozadavku na odpracovanou dobu nebo na dobu trvani
pracovniho poméru. Pravo na otcovskou dovolenou se pfiznava bez ohledu na osobni
nebo rodinny stav pracovnika, jak je vymezuje vnitrostatni pravo.

Odmeéna nebo prispévek otcovské ma zajistit pfijem minimalné v takové vysi, kterou by
mél dotycny zaméstnanec v pripadé preruseni pracovni ¢innosti z dlivodd spojenych
s jeho zdravotnim stavem, az do vyse pripadného stropu stanoveného vnitrostatnimi
pravnimi predpisy. Clenské staty mohou pravo na odménu nebo piispévek podminit
odpracovanou dobou ne delsi nez Sest mésicl bezprostifedné pred ocekdvanym datem
narozeni ditéte (Cl. 8 smérnice 2019/1158/ES).

V Tabulce €. 1 se nachazi doba Cerpani otcovské davky (v tydnech) a vySe otcovské davky
(v procentech) v jednotlivych statech EU a v dalSich evropskych zemich.

Tabulka €. 1: Doba Cerpani otcovské davky (vtydnech) a vyse otcovské davky (v procentech)
v jednotlivych statech EU a v dalSich evropskych zemich (2022)

Doba cerpani otcovské Vyse otcovské davky

V4 E , , v v | z
Staty EU davky (v tydnech) z vymérovaciho zékladu (v %)

100 % za 3 dny, jinak 82 %

Belgie 3 vydélku za zbyvajici obdobi
Bulharsko 2 72 %
Ceska republika 2 70 %
Dansko 2 100 %
Estonsko 4 100 %
Finsko 9 70 %
Francie 4 100 %
Chorvatsko Neposkytuje -
Irsko 2 (Ize prodlouzit o 3 tydny) pausalni sazba 245 € tydné
Italie 2 (povinné) 78 %
Kypr 2 70 %
Litva 4 78 %
LotySsko 1,4 100%
Lucembursko Neposkytuje -
Madarsko 1 100 %
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Malta 1 100 %
Némecko Neposkytuje -
Nizozemsko 1 (Ize prodlouZit o 5 tydn) 100 %, pfi prodlouzeni jen 70 %
Polsko 2 100 %
Portugalsko 5 (z toho 4 tydny povinné) 100 %
Rakousko 4 pausalni sazba 22,6 € denné
Rumunsko 1 80 %
Recko 0,3 100 %
Slovensko Neposkytuje -
Slovinsko 4 100 %
Spanélsko 16 (z toho 4 tydny povinné) 100 %
Svédsko 2 90 %
Ostatni staty
Evropy
Albanie Neposkytuje -
Bélorusko neposkytuje -
Island 12 80 %
Moldavie neposkytuje -
Norsko 10 100 %
Svycarsko 2 80 %
Ukrajina neposkytuje -
Velka Britanie 2 90 %
Zdroj: vlastni zpracovani, Cerpano z: At a glance — infographic, Maternity and

paternity leave in the EU. [online]. [2022-07-21]. Dostupné z: https://www.
europarl.europa.eu/ RegData/etudes/ATAG/2022/698892/EPRSATA(2022)698892
EN.pdf?fbclid=IwAR1yL3B8ULKFEP8RoxogEjZpXFKp4B7jToDoMa0ZVjiof665jDB8ILGxz3¢

DAVKA OTCOVSKE POPORODNI PECE V CESKE REPUBLICE

pojisténi a jeji zakotveni je moZno najit v § 38a—38d zdkona ¢. 187/2006 Sb.

o nemocenském pojisténi, ve znéni pozdéjsich predpisi. 0d 1. 1. 2022, v navaznosti
na vyse zminénou smérnici, mizZe byt otcovska cerpdna v délce 2 tydn(, dfive od
1. Unora 2018 doba Cerpani otcovské byla 7 dni. Nastup na ni je mozny v obdobi 6 tydn(
od narozeni ditéte nebo prevzeti ditéte do péce. Den ndstupu si mlZe kazdy urcit sam, ale
prerusované cerpdani mozné neni.

Otcovské davka v Ceské republice naleZi do systému davek nemocenského
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Je mozZno rozlisit tyto varianty Cerpani davky:

e Standardni otcovskou s nastupem v obdobi 6 tydnl ode dne narozeni ditéte nebo
ode dne prevzeti ditéte do trvalé péce nahrazujici péci rodicd. Zde bez ohledu na
pripadnou hospitalizaci ditéte.

e S prodlouZenim o dny hospitalizace (posledni den Sestitydenni IhGty hospitalizace
netrva) — obdobi volby nastupu ¢erpani davky se prodluZuje o tolik dnd, kolik dnt
trvala hospitalizace.

e S prodlouZenim o dny hospitalizace (posledni den Sestitydenni IhGty hospitalizace
trvd) — obdobi volby nastupu Cerpani davky se prodluzuje o tolik dnu, kolik trvala
hospitalizace v pribéhu Sesti tydn(. ProtoZe takova hospitalizace muze trvat i delsi
dobu, stanovi se obecna omezovaci klauzule, Ze takto Ize nastoupit na otcovskou
nejdéle do jednoho roku véku ditéte (§ 38a zakona ¢. 187/2006 Sb. o nemocenském
pojisténi, ve znéni pozdéjsich predpist).

Standardné ma na otcovskou narok pojisténec, ktery je zapsan v rodném listu ditéte jako
otec, a to i v pripadé, Ze rodi¢e nejsou sezdani. Otcovskou vsak mlze Cerpat i pojisténec,
ktery neni otcem ditéte. Je tomu tak v pfipadech, kdy je dité predano do nahrazujici péce
a zaroven pokud ke dni prevzeti do péce dité neni starsi 7 let. VySe otcovské je zakonem
stanovena na 70 % denniho vymérovaciho zakladu.

Jak jiz bylo zminéno, jedna se o davku nemocenského pojisténi, z cehoz vyplyva, Ze na
ni maji narok pouze osoby, které se ucastni nemocenského pojisténi. V pripadé prijmu
ze zameéstnani je potreba, aby ucast na nemocenském pojisténi byla zalozena jesté pred
nastupem na otcovskou. U OSVC naopak musi byt spinéna podminka dobrovolné Géasti
na nemocenském pojisténi, a to alespon v trvani 3 mésicu, které bezprostredné predchazi
nastupu na otcovskou.

Jak jiz bylo uvedeno davka otcovské poporodni péce, patfi k dadvkam nemocenského
pojisténi a vypldci ji Ceska sprava socialniho zabezpedeni.

V Tabulce €. 2 se nachdzi vydaje CSSZ na davku otcovské poporodni péce, celkové vydaje

CSSZ na socidlni zabezpeceni a ostatni socidlni davky, pocet narozenych Zivych déti, pocet
obc&an(l a pocet odbératel(l davky otcovské poporodni péée v CR v letech 2018-2021.

STRANA 38



Tabulka €. 2: Vydaje CSSZ na davku otcovské poporodni péce, celkové vydaje €SSZ na
socialni zabezpeceni a ostatni socialni davky, pocet narozenych Zivych déti, pocet obc¢ant
a pocet odbératel davky otcovské poporodni péce v CR v letech 2018-2021
Celkové vydaje
€SSZ na socialni

Vydaje €SSZ na

Pocet

davku otcovské . . a Pocet odbératelQ
, zabezpeceni, na i i
poporodni ;ears narozenych LENY
e . ostatni socialni v " z
péce (v tis. i v zivych déti otcovské
. LEWENERCEH] " i
korunach . . v CR poporodni
geskych) vydaje (v tis. éte v CR
\ korunach &eskych) P
2018 221 446 457 500 000 10 626 430 114 036 43731
2019 273 292 499 400 000 10 669 324 112 231 49 285
2020 269 232 562 800 000 10 700 155 110 200 46 200
2021 291 481 569 900 000 10500850 111793

Zdroj: vlastni zpracovani, ¢erpano ze: Ceskd sprava socidlniho zabezpeéeni [online].
[2022-06-28]. Dostupné z: https://www.cssz.cz/documents/20143/1057648/4Q_
Prijmy_a_vydaje_ na_socialni_zabezpeceni_12 2021.pdf/85213bd3-6001-45d7-4e45-
3af64e6c2444, Ceska sprava socidlniho zabezpeéeni [online]. [2022-06-28]. Dostupné
z: https://www.cssz.cz/documents /20143/688157/4Q_2020_Prijmy_a_vydaje_na_
socialni_zabezpeceni_12_2020.pdf/d0bObd3a-c0e9-3bf3-2e5e-3c76acb7bda3,  Cesky
statisticky arad [online]. [2022-06-28]. Dostupné z: https://vdb.czso.cz/vdbvo2/faces/
index.jsf?page=vystupobjekt&z=T&f=TABULKA&katalog=30850&pvo= SZB03&u=v380
VUZEMI__97_ 19, Cesky statisticky UGfad [online]. [2022-06-28]. Dostupné z:
https://vdb.czso.cz/vdbvo2/faces/index.jsf?page=vystup-objekt&pvo=DEMO5
&z=T&f=TABULKA&skupld=546& katalog=308458&pvo=DEMO5&str=v94,Zprdva o ¢innosti
Ceské spravy socidlniho zabezpeéeni 2020 [online]. [2022-06-28]. Dostupné z: https://
www.cssz.cz/documents/20143/99593/Zpr%C3%A1va%200%20%C4%8 Dinnosti%20%
C4%8CSSZ%202a%20rok%202020.pdf/02ef91ee-829f-d547-dd09-395aa76a8cb4

OTCOVSKA DAVKA V POLSKU

narok na otcovskou dovolenou. V Polské republice je otcovska upravena v ¢l. 1823

zdkoniku prace ze dne 26. ¢ervna 1974 (Ustawa z dnia 26 czerwca 1974 r. - Kodeks
pracy (Dz. U. z 2020 r. poz. 1320, ze zm.)). Od 1. ledna 2010 bylo moZno otcovskou ¢erpat
7 dni (Infor.Kadry, 2010). Od 1. ledna 2012 se prodlouZzila doba otcovské dovolené na 2
tydny (Infor. Kadry, 2011). Od 2. ledna 2016 je moZné dovolenou rozdélit na dvé casti
a Cerpat je v raznych obdobich. Kazdda z téchto ¢asti nemuUze byt krats$i nez 7 dni, takze
zaméstnanec muzZe pouzit dvé moznosti: prvni moznosti je otcovska dovolend v délce 2
tydnd, druhou variantou jsou dvé otcovské dovolené po 1 tydnu (ve skutecnosti jedna
dovolend Cerpana ve dvou ¢astech). Otcovskou dovolenou je mozno ¢erpat do 24 mésicu
véku ditéte nebo 24 mésicll od rozhodnuti o osvojeni ditéte. Rovnéz zde vsak plati, Ze dité
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nesmi byt starsi 7 let. Zameéstnanec na otcovské dovolené ma narok na penézitou pomoc
v matefrstvi ve vysi 100 % ze zdkladu primérné vysi odmény za poslednich 12 mésicu
predchazejicich mésic cerpani otcovské dovolené. Pokud je obdobi zaméstnani kratsi nez
jeden rok, vypocita se zaklad pro vypocet penézité pomoci v materstvi za celé kalendarni
mésice (Infor.Kadry, 2021). Za dobu otcovské dovolené ma osoba narok na odménu ve
formé penézité pomoci v matefstvi od ZUS.

PenéZitd pomoc v materstvi je davka nemocenského pojisténi vyplacena z prostredki
Instituce socialniho pojisténi, tzv.ZUS (Zaktad Ubezpieczen Spotecznych).: ZUS spravuje FUS
(Fond socialniho pojisténi, polsky Fundusz Ubezpieczen Spotecznych).? ZUS je zodpovédny
za vyplaceni téchto prispévku a také zajistuje, aby prispévky, které jsou vyplaceny z FUS,
dostaly se k prijemcim vcéas a ve spravné vysi. Penézitd pomoc v materstvi v Polské
republice (Polsku) se poskytuje za obdobi materské dovolené, rodicovské dovolené
a otcovské dovolené (cl. 29a zakona o penézitych davkach ze socidlniho pojisténi pro
pripad nemoci a matefstvi Polské republiky z 25. ¢ervna 1990 — Ustawa z o Swiadczeniach
pienieznych z ubezpieczenia spotecznego w razie choroby i macierzyistwa v souvislosti
s ¢l. 184 zakoniku prace Polské republiky).

V Tabulce €. 3 se nachazi vydaje ZUS/FUS na otcovskou davku, celkové vydaje na ZUS/FUS,
pocet obcand, pocet narozenych Zivych déti a pocCet odbératell otcovské davky v Polské
republice v letech 2014-2021.

Tabulka €. 3: Vydaje ZUS/FUS na otcovskou davku, celkové vydaje na ZUS/FUS, pocet
obcanu, pocet narozenych Zivych déti a pocet odbératelll otcovské davky v Polské
republice v letech 2014-2021

Celkové vydaje ZUS/

AP Vydaje ZUS/
Vydaje ZUS/FUS na FUS na svoa,alnl Kurz°CZIf/PLN FUS na
. zabezpeceni, na (primér za

otcovskou davku (v ;o . otcovskou

. ostatni socialni dany rok dle g .
tis. PLN) . vr < davku (v tis.

davky a na dalsi CNB) CzK)
vydaje (v tis. PLN)
2014 218 706,9 191 710 325 6,58 1439091,40
2015 253 387,8 199 498 002 6,53 1654622,33
2016 238 698,9 205 437 828 6,20 1479933,18
2017 282 238,3 212943 051 6,19 1747055,08
2018 330083,1 229 890 464 6,02 1987100,26
2019 357 144,1 244 192 228 5,97 2132150,28
1 ZUS je vzhledem k rozsahu vykonavanych ukolll jednou z nejvétsich verejnych instituci v Polské

republice a mezi jeji ikoly, mimo jiné, prislusi pravomocné ustanovovat narok a vyplacet: starobni dlichody
a prispévky na starobni péci, invalidni dlchody a prispévky na invalidni péci, pozlstalostni dichody
a sirot¢i dlichody, materské a nemocenské davky, prispévky na péci, vyrovnavaci prispévky a prispévky na
rehabilitacni sluzby.

2 FUS vznikl 1. ledna 1999 jako statni Ucelovy fond, ktery je spravovan ZUS.
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2020 350 230,9 264 481 379 5,96 2085625,01

2021 369411,4 280 258 772 5,62 2075630,30
Celkove vydaj.e’ ZL,jS/ . " Pocet Pocet
FUS na socialni Pocet obcanu . o .
. . , . narozenych odbératelu
zabezpeceni, na v Polské republice v . s ,
r s A zivych déti otcovské
ostatni socialni k 31. 12. daného i L .
. v v Polské davky v Polské
AT Ik e republice republice
vydaje (v tis. CZK) P P
2014 1261 837 359 38 478 602 375 160 129 400
2015 1301724 463 38437 239 369 308 148 400
2016 1273 303 658 38432992 382 257 146 400
2017 1317052770 38433558 401 982 174 200
2018 1383940593 38411 148 388 178 196 000
2019 1458560178 38 382 576 374 954 199 800
2020 1574986 612 38 265 000 355300 188 400
2021 1574703 975 38 081 000 331000 185 200

Zdroj: vlastni zpracovani, Cerpano z: Gtéwny Urzad Statystyczny [online]. [2022-
06-28]. Dostupné z: file:///C:/Users/sno0001/AppData/Local/Temp/rocznik_
demograficzny_2020.pdf, Eurostat 2021 [online]. [2022-06-28]. Dostupné z:
https://ec.europa.eu/eurostat, Business Insider [online]. [2022-06-28]. Dostupné
z: https://businessinsider.com.pl/gospodarka/przygnebiajace-dane-gus-najwiecej-
zgonow-od-ii-wojny-swiatowej/0fb87q7, Informacja o $wiadczeniach pienieznych z
Funduszu Ubezpieczernr Spotecznych oraz niektéorych swiadczeniach z Zabezpieczenia
Spotecznego [online]. [2022-06-28]. Dostupné z: https://www.zus.pl/baza-wiedzy/
statystyka/kwartalne-informacje-o-swiadczeniach-pienieznych-z-fus-oraz-o-innych-
swiadczeniach, Zaktad Ubezpieczen Spotecznych, [online]. [2022-06-29]. Available from:
https://www.zus.pl/documents/10182/167642/Rocznik+statystyczny+2012_2014.
pdf/04c53d63-f65d-4ef9-9588-62e0elclblec?t=1505137240361, Zaktad
Ubezpieczenn Spotecznych, [online]. [2022-06-29]. Dostupné z: https://www.zus.pl/
documents/10182/167642/Rocznik+ statystyczny+2015_2017.pdf/b1c94916-3012-
c38e-fff8-abf0dfec9242?t=1582553575365.

METODOLOGIE

tj. teoretickd a popisna ¢ast se odviji od reSerSe relevantni odborné literatury

a pravnich norem tykajici se otcovské davky a otcovské dovolené v obecné roviné
nebo konkrétné v odkazech na jednotliva specifika v evropskych zemich. To plati zejména
u deskripce Fesené situace v Ceské republice a Polsku, na kterou je tento pfispévek
z velké ¢asti zaméren. Empirickd analyza dat a jeji prezentace formou grafické vizualizace
a tabulek doplfiuje teoretickou ¢ast, a to jen v omezené roviné, protoZe zde byly autorky
znacné limitovany dostupnosti validnich dat co do obsahu a jejich zverejnéni, zejména
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délkou praktické aplikace davky otcovské poporodni péce v Ceské republice. Vhodné
aplikovatelnd data jsou za Polsko k dispozici za obdobi let 2014-2021, v pipadé Ceské
republiky to jsou posledni Ctyfi roky (2018-2021) s tim, Ze vybrané informace za rok
2021 nejsou jesté zverejnény. | pres tuto rozdilnost casovych obdobi byla meziregionalni
komparace v malé mifre realizovana, aby bylo mozné jejim prostfednictvim akcentovat
podobnosti ¢i rozdilnosti v pristupu obou zemi k ,,otcovské”.

Alfabetické vychozi datové zdroje jsou uvedeny v predchozich kapitolach vénujicich
se deskripci ,otcovské”“ v Polsku a Ceské republice. Tyto vychdzeji z vefejné
dostupnych informaci pfistupnych na webovych portdlech Ceské spravy socialniho
zabezpeceni za Cesko; v pFipadé Polska se jedna o syntézu dil¢ich datovych zdrojil
z Gtéwnego Urzedu Statystycznego a Zaktadu Ubezpieczen Spotecznych. Penézni hodnoty
ukazatel( v PLN byly pfepocteny do CZK podle priimérného ro¢niho kurzu Ceské narodni
banky (Tabulka ¢. 3). Tyto numerické hodnoty analyzovanych ukazateld pro dané roky
tvorily zaklad pro naslednou analyzu a komparaci dat rozpracovanou v nasledujici kapitole.

KOMPARACE DAVEK OTCOVSKE POPORODNI PECE V CR A V POLSKU

prostfednictvim ukazatele podilu vydaji na otcovskou davku na celkovych vydajich

na socialni zabezpeceni, na ostatni socidlni ddvky a na dalsi vydaje (Graf 1). Hodnoty
tohoto ukazatele jsou velmi nizké, coz lze logicky vysvétlit, Ze se jednd o socialni davku
jednorazovou a dobrovolnou, malou co do objemu i co do poctu pfijemcu. Jednoduse
fe¢eno, v Polsku tvofi vydaje na otcovskou primérné 0,13 % z celkovych vydaji na
socialni zabezpeceni, zatimco v Ceské republice se pohybujeme v procentudlnim pasmu
minimalné o polovinu mensim, tj. v hodnotach kolem 0,05 %. Tento znatelny rozdil ve
vysi ukazatele mezi obéma zemémi Ize ¢astecné vysvétlit prepoctem celkovych vydaji na
socialni zabezpeceni, na ostatni socidlni davky a na dalsi vydaje na jednoho obyvatele,
kdy v CR jsou tyto vydaje na obyvatele napF. pro rok 2021 o 30 % vy3si oproti Polsku.
Graf 1 je ddle doplnén udaji o poctu odbérateld davky otcovské poporodni péce v obou
zemich. Pribéh obou ukazatell je logicky totoZny a vychazi z metodiky vypoctu otcovské
davky v obou zemich.

P ostaveni , otcovské” v celkovém systému socialniho zabezpeceni Ize determinovat
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Graf 1. Podil vydajl na otcovskou na celkovych vydajich na socialni zabezpeceni,
na ostatni socialni davky a na dalsi vydaje (v %) a pocet odbératell davky otcovské
poporodni péce (vedlejsi osa, sloupcovy graf)
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Pfejdeme-li z narodni Urovné na individualni, dostaneme se k nejvice relevantnimu
ukazateli pro srovnani ,otcovské”, ktera reflektuje konkrétni pocet odbératell davky, délku
jejiho trvani i ¢astku, kterou tito prijemci ziskaji. Jedna se o indikator prepocitané davky
otcovské na jeden den (Graf 2). Polsko mélo v priibéhu vsech sledovanych let otcovskou
¢trnactidenni, zatimco v Ceské republice byla do loriského roku (do roku 2021) otcovska
jen 7 dnU. Po prepoctu prislusné davky lze tvrdit, Ze Cesky otec ziska od statu denné vyssi
Castku neZ otec polsky, trebaZze tomuto se tato ddvka stanovi ve vysi 100 % vymérovaci
davky ze stanoveného zikladu (v CR je to 70 %). Napt. v roce 2020 obdrzel piijemce
v Ceské republice tuto davku v hodnoté 832 korun, v Polsku to bylo 790 korun. Jak je
z grafu niZe patrné, v Polsku se vySe otcovské davky pohybovala mezi lety 2014-2021
v rozmezi 716—800 korun, pro Ceskou republiku vyse otcovské vzrostla za 3 dostupné roky
o 109 korun, tj. o 15 %.
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Graf 2. Pfepocténa davka otcovské na jeden den v Ceské republice a Polsku (pro dany
rok) a podil odbératell otcovské na Zivé narozené dité (vedlejsi osa, liniovy graf) (v %)
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Tyto hodnoty v Grafu 2 doplfiuje dodatecny ukazatel na vedlejsi ose, ktery predstavuje
procentualni hodnoty podilu otcovské na Zivé narozené dité. Jednoduse feceno,
v podstaté se jednd o procento narozenych déti, jejichZ otcové oficialné vyuzili otcovskou
dovolenou. V Polsku Cinil tento ukazatel v roce 2014 necelych 35 %, zatimco v roce 2021
to bylo jiz 56 %. Otcovska dovolena je tak v Polsku stéle vice aktudlnéjsi a stale vétsi pocet
otcl ji vyuziva. Naproti tomu Ceska republika na tom neni, v tomto ukazateli, tak dobre.
V roce 2020 vyuZilo otcovskou dovolenou jen 42 % potencialnich pfijemcu.

Mezi obéma vyse popsanymi indikatory a s odkazem na vyobrazeni jejich prabéhu v Grafu
2 lze bez nutnosti vyuZiti statistického aparatu fici, Ze mezi nimi chybi vzajemna korelace.
Vyse davky neni pro jeji odbératele (v nasem pripadé) motivem realné vyuzit moznosti
nabizené otcovské dovolené.

ZAVER

éma otcovské dovolené je v poslednich letech velmi aktualni. Jde o jeden z nastroju

rodinné politiky, ktery umozZni spolec¢nou péci obou rodic¢li o novorozeného potomka

vrodiné. Soucasné jde i o propojeni pracovniho a soukromého Zivota rodi¢d v dnesni
hektické dobé. Tento problém byl i jednim z divod(, pro¢ byla v roce 2019 vydana nova
smérnice Evropského parlamentu a Rady EU o rovnovaze mezi pracovnim a soukromym
Yivotem rodi¢l a pecujicich osob, ktera upravuje otcovskou dovolenou. Clenské staty musi
jednotliva ustanoveni zavést do vnitrostatniho prava nejpozdéji do 2. srpna 2022. Ceska
republika a Polsko smérnici uz naplnilo a svym obfanim poskytuje moznost otcovskou
dovolenou vyuZit. Zdali jsou podminky obou stat(i stejné a jaky je zdjem otcu o otcovskou
dovolenou, bylo predmétem naseho zkoumani.

Vysledky komparace davky otcovské poporodni péce v Ceské republice a v Polsku ukazaly
urcité rozdily v charakteru a délce Cerpani, ve vysi vymérovaciho zakladu i v poctu zajemcl
—otcl o Cerpdni otcovské dovolené. V obou zemich je v soucasnosti doba ¢erpani otcovské
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dovolené 14 dnd, vyse otcovské davky je v Ceské republice 70 % z vyméfovaciho zakladu,
zatimco v Polsku je to 100 %. V Polsku je mozné dobu Cerpani otcovské dovolené rozdélit
na dvé &asti, coz v Ceské republice neni mozné. Co se tyce terminu, do kdy je nutné na
otcovskou dovolenou nastoupit, i zde je toto pro polské prijemce davky vice variabilni,
protozZe ji mohou nastoupit aZz do dvou let véku ditéte. U nas je to, aZ na vyjimky, mozné
jen do 6-ti tydnl od narozeni ditéte. Podle vySe uvedeného, jsou podminky pro zapojeni
se do systému otcovské dovolené vyhodnéjsi v Polsku. To mize byt ddvodem, proc
také vice polskych otcl s tim spojenou davku otcovské poporodni péce vyuziva. Dalsim
dlvodem vyssiho zajmu polskych otcl miZe byt zavedeni otcovské dovolené od roku
2010, kdezto v Ceské republice byla “otcovska” uzdkonéna az o osm let pozdéji. Jde prece
jenom o institut, na ktery si musi ob¢ané tzv. “zvyknout”. Pfedstava, Ze se o narozené dité
stara a pecuje i otec, byla dlouho potlacovana z dlivodu tradi¢niho postaveni muze a Zeny
v rodiné. Socialné ekonomické zmény ve spolecnosti prinaseji novy pohled na postaveni
Zeny v rodiné, na trhu prace i na jeji pfilezZitosti ve spoleCensko-politickém Zivoté.
V soucasné dobé je jednim z klicovych ukazatel( v péci o déti a rodinu fakt, Ze se o potomky
doma stara ten z rodicl, ktery ma mensi mzdu nebo méné vyznamné profesni postaveni
v zameéstndni a nemusi to byt vidy Zena. Pozitivni je, Ze toto genderové vyvazeni je
soucasnou spolecnosti prijimano jako pfirozeny vyvoj moderni rodiny. Jsou i dalsi faktory,
které maji vliv na to, kdo z rodi¢u zlistane doma a pecuje o déti. Jde o nezaméstnanost
jednoho z rodic(, uplatnéni na trhu prace ale i zdravotni stav.

Na zavér lze konstatovat, Ze institut otcovské dovolené je jednim z dileZitych nastrojl
socialni, potaimo rodinné, politiky obou statll. V budoucnu lze predpokladat vétsi
zajem otcl v Ceské republice o otcovskou dovolenou, jak ukazuje vyvoj v Polsku. Zcela
nedostacujici je vyse prispévku vzhledem k soucasnym finanénim potifebam rodin
s détmi i délka otcovské dovolené, ktera by mohla byt minimalné ctyfi tydny. Jisté by
bylo ptinosné, vzit si priklad z Polska a poskytnout moznost variability cerpani otcovské
dovolené v pribéhu dvou let véku ditéte.

Vysledky zkoumani vyvolaly dalsi vyzkumné otdzky, které se otcovské dovolené tykaji
a které mohou byt zdkladem pro dalsi kvalitativni vyzkum jak v oblasti socidlni, tak i
ekonomické. Jisté by bylo zajimavé realizovat naslednou komparaci vyvoje otcovské
dovolené v obou zemich s odstupem ¢asu a porovnat nové skutecnosti se soucasnymi
vysledky vyzkumu.

Podékovani

Tento clanek vznikl za podpory projektu SGS/19/2022 “Systémy socidlniho zabezpeceni
ve vybranych stiedoevropskych zemich se zamérenim na oblast materstvi a rodicovstvi”,
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PATERNITY BENEFITS IN
EUROPEAN COUNTRIES
WITH THE FOCUS ON
ITS STATUS IN THE
CZECH REPUBLICAND
POLAND

ABSTRACT

In developed countries, paternity benefits
are getting more acknowledged in the
legacy of objective and subjective changes
in the societal attitudes and habits. Those
succumb to the current trend of parental
equality in childcare but also, they are
limited by the already established societal
and economical stereotypes. With paternity
benefits the recipient, usually the fathers,
are given the needed time to care for the
new-borns, as well as the financial security
for this period for when their income gets
lower but these conditions differ significantly
between the countries. Therefore, with the
use of description and regional comparison,
this contribution reflects the differences
in paternity benefits between the chosen
European countries and accentuates them in
theoretical and empirical way for the Czech
Republic and Poland. The aim of the paper is
to evaluate and compare paternity benefits
in the European countries with the focus on
its status in the Czech Republic and Poland.
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ADOPTION

OF INDUSTRY 4.0

IN HEALTHCARE

AND SOCIAL SERVICES
ENTERPRISES

IN SLOVAKIA

ABSTRACT

The Fourth Industrial Revolution, spearheaded
by Industry 4.0, is enabling increasingly
globalised approaches in which digital
technologies can create new opportunities,
business processes can evolve, and new forms
of communication can come to the fore. If
the introduction of Industry 4.0 permeates
the healthcare sector, healthcare systems
are experiencing radical changes in the
form of new technical specifications. Based
on a comparative analysis of theoretical
frameworks, this paper examines the impact
of Industry 4.0 on healthcare. The aim of the
paper was to provide a summarized view of
the current state of Industry 4.0 with a focus
on 44 enterprises located in the healthcare
and social services sector in Slovakia. The data
results indicated that digital transformation is
used by 25% of the participating enterprises
and Industry 4.0 technology - Big Data
Analytics is used by 30% of the respondents.
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INTRODUCTION

enterprises around the world are being forced to apply new, innovative technologies

that can provide the favourable environment for business growth. The application
of Industry 4.0 principles and Industry 4.0 technologies can bring about this, which
can help an enterprise compete in the ongoing digital transformation of the business
environment. The changes brought by the Fourth Industrial Revolution have influenced
the pervasiveness of new trends in management practice. While in the past, modern
management methods and tools were applied only by large innovative enterprises,
especially those with foreign participation, nowadays many of them are becoming
an indispensable part of the work of managers in all types of organisations, including
organisations in the sector of healthcare and social services.

The area of management is strongly influenced by Industry 4.0. Even emerging

Artificial intelligence, automation, and big data have all moved beyond their infancy,
forcing leaders in healthcare to grapple with a set of newly evolved challenges. We can
consider funding and budgetary constraints as the number one challenge to achieving
the healthcare organization’s innovation and transformation goals. Around the world,
this can fundamentally be attributed to the increasing demand for healthcare caused by
various factors including expanding and aging populations, and an increase in chronic
diseases. Coupled with diminishing payments and reimbursements, there remains limited
funding for innovation and transformation projects. The transformation of healthcare
is highly dependent on the availability of a skilled workforce. Attracting new talent will
be important, specifically for innovation and transformation purposes, while trying to
transform healthcare.

Technology breakthroughs continue to reshuffle industries and shift competition,
changing the ways we work, manage, and organize. The persistence and power of this
ongoing digital transformation. Just as striking, digital natives and established technology
enterprises are turning novel management and organizational concepts into operational
realities as they move away from hierarchical structures and embrace agile management,
accelerating innovation and pushing power and responsibility to the front line. The aim
of this paper is to provide a comprehensive view of what management in Industry 4.0
conditions should look like so that enterprises operating in the healthcare and social
services industry are able to adapt to the conditions of this modern phenomenon. The
paper structure consists of theoretical background, which was the basis for research
design and presentation of data results and methods structure gained from a survey
realized among enterprises in Slovakia operating in healthcare and social services.

THEORETICAL BACKGROUND

and overall better quality of life are putting increasing pressure on healthcare.
Therefore, healthcare keeps being one of the most important social and economic
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challenges worldwide, asking for new and more advanced solutions from science and
technology.

The Industry Revolution 4.0 is the latest idea, covering the main technological advances
in computerization, management, and information technologies used to manufacture
processes. The health sector is considered one of the areas that are most vulnerable
to technological development, so it is being affected by digitization, transforming the
way healthcare is providing, from the communication between patients and healthcare
providers to the government and the interested parties (Castro e Melo and Faria Araujo,
2020). Industrial revolution 4.0 emerges significantly during the onset of COVID-19.
Pandemic has created surge demand for essential healthcare equipment, medicines
along with the requirement for advance information technologies applications (Javaid,
2020). Industry 4.0 is known as the fourth industrial revolution, which has the potential
to fulfil customised requirement during COVID-19 crisis. This revolution has started with
the applications of advance manufacturing and digital information technologies. Factors
such as social distancing and lockdown in various nations significantly affected almost
every country's economy and industrial domain (Anjum, 2020). Industry 4.0 can act as
a significant driver for reducing the impact of identified challenges on retailers to fight
against the pandemic. There is a need to build trust and transparency for the effective
management of healthcare essentials. The supply chain partners, and government
bodies should act wisely for improving the services during COVID-19 and of similar
situations (Kumar, 2020). Industry 4.0 is deeply characterized by the adoption of three
main paradigms: the internet of things, big data, and cloud computing that together are
revolutionizing eHealth and its whole ecosystem (Aceto et al., 2020). Industry 4.0, which
exploits cyber-physical systems and represents digital transformation of manufacturing,
is deeply affecting healthcare as well as other traditional production sector (Wan et al.,
2019). Industry 4.0 has a wide scope and its applications are becoming an integral part of
various manufacturing processes, production, and service delivery in different industries.
If the healthcare industry can achieve a modular structure and operate as a smart factory,
then it must have a CPS that monitors all physical processes, virtualizes the physical world
and uses algorithms in its decentralized decision-making function (Silverman et al., 2015).
Industry 4.0 technologies (Internet of Health Things, Medical Cyber-Physical Systems,
Machine Learning, Big Data) as well as other digital technologies enable the delivery of
improved, value-added, and cost-effective manufacturing and service operations. One
of the first areas of focus for Industry 4.0 applications is healthcare service operations.
Effective management of healthcare resources, clinical care processes, service planning,
delivery and evaluation of healthcare operations are essential for a well-functioning
healthcare system (Karatas et al., 2022).

Industry 4.0 has made an impact on the medical industry. The medical industry that
includes smart technology such as big data and machine learning is called Healthcare
Industry 4.0 (Larrucea et al., 2020). The Industry 4.0 version of healthcare is named
Healthcare Industry 4.0 or Health 4.0 in short. Health 4.0 is based on new technologies
to deliver enhanced and value-added healthcare services for patients. Health 4.0 will
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highly impact healthcare system engineering, which applies engineering analysis and
design principles to enhance healthcare services (Mohamed and Al-Jaroodi, 2019).
Healthcare Industry 4.0 is being considered as a relevant topic within the Industry 4.0.
Healthcare has made several major transformations over the past few decades, from
introducing vaccines and antibiotics to creating patient-centred care and now to next-
generation genomic medicine. As the establishment of tools grows, healthcare systems
experience radical modifications and technical specifications concerning Industry 4.0
(Kumar et al., 2019). Healthcare, like the other service industries, is likely to benefit from
the implementation and integration of Industry 4.0 concepts and technologies. Of the
many endless possibilities, Industry 4.0 will facilitate the modular structuring of health
care models and as such will play a critical role in the actualization of distributed patient
care models (Lasi et al., 2014). Healthcare Industry 4.0 allows for increased productivity,
Flexibility in various areas, including production and speed. Both manufacturing and
market processes are improved product quality and productivity and changing business
models by altering interactions with the value chain and competitors and customers (Roy
et al., 2019). Healthcare professionals have traditionally relied on technology to assist
them give the best care to their patients, but significant advances in the previous decade
have improved treatment quality and patient outcomes. Healthcare is always changing,
but one constant remains: the necessity for a secure healthcare system free of data
breaches (Ahsan and Siddique, 2022). Health 4.0 establishes a new promising vision for
the healthcare industry. It creatively integrates and employ innovative technologies such
as the Internet of Health Things, medical Cyber-Physical Systems, health cloud, health
fog, big data analytics, machine learning, blockchain, and smart algorithms. The goal is
to deliver improved, value-added, and cost-effective healthcare services to patients and
enhance the effectiveness and efficiency or the healthcare industry (Al-Jaroodi et al.,
2020).

We consider the work of the consulting enterprise Bain & Company, which since 1993
has been conducting a worldwide survey called "Management Tools & Trends", which
focuses on monitoring the behavior and attitudes of managers, the use of individual
management methods and tools and assessment their effectiveness. The survey focuses
on selected management tools and trends, which are specified in terms of their timeliness,
measurability, and relevance to senior management. The aim of managers worldwide
is to maintain and develop enterprises in an environment of constant change and
arapidly changing environment. The current business environment brings new challenges
for managers, but at the same time they must also consider possible risks. Factors such
as the demographics of emerging economies, the aging of the population and the
scarcity of resources are accelerating structural changes in market equilibrium, which,
in addition to business opportunities for growth, also entails associated risks. Examples
include the introduction of digital technologies, which allow businesses to expand into
new markets but also bring instability, macroeconomic disruptions in the form of cyber-
attacks, which are gradually becoming a risk for all businesses using digital technologies.
The international survey (N=1067) shows the results concerning the opinions of managers
in the field of managerial trends. The surveyed managers believe that their enterprise
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will grow in the next period, as evidenced by the fact that up to 75% of them declare that
the ability to adapt to change is their main competitive advantage. Inquired managers
(74%) consider the implementation of innovation to be more important than reducing
costs in the long-term horizon, and 59% believe that there are significant opportunities
to improve sustainability and profitability (Rigby and Bilodeau, 2015). According to the
most recent survey (N=1268) 66% of managers think that digital disruptions and software
solutions are rapidly changing the rules of competition. More than half of managers (59%)
think that they could dramatically boost innovation by collaborating with outsiders, even
competitors (Rigby and Bilodeau, 2018).

Digital technologies contribute to the transformation of large parts of our economy and
society. Also, the nature ofinnovation itself has undergone a digital transformation (Ciriello
et al., 2018). Digital transformation has embracing technology is no longer an option
in most industries and healthcare is not immune to this digital transformation. Across
all industries and regions, including healthcare and social services, digital technology
is a dominant factor. Digitalization, as well as digital transformation, are catalysts for
changes in the business environment, because they establish new technologies based on
the Internet with the significant impact on the whole society (Unruh and Kiron, 2017).
However, there are unique challenges that the healthcare industry must address to
harness the full potential of a digital transformation. These challenges have resulted in
the healthcare industry lagging behind other industries in the adoption of technology. In
fact, according to the State of Digital Transformation report (Net Solutions, 2020), 81%
of the respondents are geared up to accelerate technology spending in the healthcare
domain.

Big data analyticsis increasingly becoming a trending practice that generates an enormous
amount of data and provides a new opportunity that is helpful in relevant decision
making (Saggi and Jain, 2018). Through focused deployment of big data analytics, firms
can sense emerging opportunities and threats, generate critical insight, and adapt their
operations based on trends observed in the competitive environment (Mikalef et al.,
2019). Although more and more healthcare data are being generated, it is scattered
across multiple parties and systems including payers, providers, and patients. There is
no single source of data that providers can use to optimize the patient experience. For
healthcare organizations to successfully harness the power of big data, leadership needs
to embrace data-driven decision-making. The use of analytics should be woven into the
organization’s culture to develop trust in data so the insights can be used to support
decision-making at the executive level. For example, in the pandemic situation, big data
has been significantly used to collect real-time data from online sources such as social
media and predict the curve of COVID-19 cases. Moreover, big data is used to preserve
the records of patients that helps the doctors to decide the best treatment for them
(Sood et al., 2022).
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MATERIALAND METHODS

various enterprises ranging from small regional enterprises to large transnational

enterprises. The theme of the paper was developed based on a comparative
analysis of secondary data. These were foreign scientific sources that can be found
in international databases. The comparative view was based on the Fourth Industrial
Revolution in the form of Industry 4.0 with a focus on healthcare. The paper included
data that was collected through a questionnaire survey from February to June 2022 from
managers who represent digitalization in healthcare and social service enterprises. The
selected aggregated data represent a partial output of a comprehensive survey oriented
towards Industry 4.0 in Slovakia.

The adoption of Industry 4.0 is realized in various industrial sectors and also in

The object of the study was a sufficiently large and representative sample of enterprises
(N=44) operating in the healthcare and social services sector in the Slovak Republic. This
part includes the implementation of activities in the field of healthcare and social welfare
work. The activities cover a wide range of activities from healthcare provided by trained
healthcare professionals in hospitals and other facilities, through home care, which still
involves a degree of healthcare activities, to social work activities without the involvement
of healthcare professionals. Respondents were contacted by electronic questionnaire to
email addresses. The survey focuses on digital transformation at the forefront of Industry
4.0. The data collected through the questionnaire survey was processed visually through
the group bar chart and table with percentage values.

RESEARCH RESULTS AND DISCUSSION

healthcare and social services enterprises. The survey was administered from

February to June 2022. Based on the evaluation of the survey regarding the Fourth
Industrial Revolution, it was revealed that the majority of enterprises (73%) participating
in the healthcare and social services sector agree with the statement that the ability
to adapt to change is their significant competitive advantage. The interesting finding is
that 68% of healthcare and social services enterprises agreed with the statement that
innovation is more important than cost reduction in the long period of time. The survey
identified that less than half of respondents (43%) agreed with the statement that there
are significant opportunities to improve corporate sustainability and profitability.

The guantitative survey in Slovakia was conducted among digital managers of

Subsequently, the survey was used to assess the level of agreement with selected attributes
of the Fourth Industrial Revolution with respect to business size and capital structure.
The size categorization of enterprises was done based on number of employees for large
(above 250 employees), medium-sized (50-249 employees), small (10-49 employees) and
micro (0-9 employees). According to Graph 1, it can be seen that in the ongoing Fourth
Industrial Revolution, referred to as Industry 4.0, innovation is more important than cost
reduction for enterprises in view of their future sustainability. This was agreed by 75% of
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large enterprises, 83% of medium-sized enterprises and identically by 65% of small and
micro enterprises. The ability to adapt to change as an important competitive advantage
was comparable across all size categories. However, it was most important for micro and
large enterprises.

Graph 1: Selected attributes of the Fourth Industrial Revolution
with respect to business size
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® Medium-sized enterprises 67% 37% 83%
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Source: own processing

Graph 2 provides a visual representation of the data that examined selected attributes
of Industry 4.0 by foreign capital in the ownership structure of the enterprises. Based
on the graph, a difference can be observed in the perception of innovation between
predominantly Slovak (54%) versus predominantly foreign enterprises (67%). 37%
of predominantly Slovak enterprises think that there are significant opportunities to
improve sustainability and profitability, in contrast to predominantly foreign enterprises,
which expressed an opinion with 44% on this possibility. 78% of predominantly foreign
enterprises think that the ability to adapt to change is the domain of Industry 4.0,
compared to 71% of predominantly Slovak enterprises who think the same.
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Graph 2: Selected attributes of the Fourth Industrial Revolution
with respect to capital structure
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The integral part of Industry 4.0 is its technologies. This fact was examined in the survey.
Based on the aggregated results, which are summarized in Table 1, we conclude that 48%
of enterprises in the healthcare and social services sector are not in the know of the big
data analytics tool. 22% of respondents are in the know of Industry 4.0 technology, but
do not use it. 30% of enterprises use this Industry 4.0 technology. Disruptive technologies
continue to impact the healthcare sector and are changing the competition, changing
the way businesses work, manage and organize. It is the persistence and power of the
ongoing digital transformation that is transforming new concepts of management and
organization into operational realities as they move away from hierarchical structures
and embrace new concepts and trends in management. Digital transformation is still
unknown to more than half (59%) of healthcare and social services enterprises. 16%
of respondents are knowledgeable about Industry 4.0 technology but are not applying
it. Only a quarter of healthcare and social service enterprises have undergone digital
transformation as part of their business.

Table 1: Utilization of selected Industry 4.0 technologies in healthcare and social services
enterprises

Industry 4.0 technologies Used Known, not used Unknown
Big Data Analytics 30% 22% 48%
Digital Transformation 25% 16% 59%

Source: own processing

STRANA 57



The healthcare and social services industry provides a variety of services to support
the healthcare needs of a community or individuals. The healthcare and social services
industry classifies the different products it offers by sector. A universally agreed-upon
classification of sectors does not exist, so we have used a hon-exhaustive but the inclusive
and simplified classification of broad sectors in our research. It consists of these four
segments: healthcare and social services and facilities, medical devices, equipment, and
hospital supplies manufacturers, medical insurance, medical services, and managed care,
pharmaceuticals, and related segments.

Graph 3: Utilization of selected Industry 4.0 technologies in healthcare and social
services sector segments
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Graph no. 3 indicates that pharmaceutical companies were the most advanced in the
application of selected Industry 4.0 technologies. The pharmaceutical industry develops,
produces, and markets drugs or pharmaceuticals licensed for use as medications. Digital
transformation is fully utilized by 31% of enterprises that provide medical insurance or
different types of services to either patients or other medical sector players. Big data
analytics are used by 34% of respondents of medical companies at the forefront of the
latest medical technology offering their products across the whole spectrum of medical
equipment, hospital supplies, products, and services, including specialist applications.
Hospitals, ambulances, healthcare professionals and social service facilities benefit the
least from the selected Industry 4.0 technologies out of these 4 researched segments,
with usage of big data analytics at 17% rate and achievements of digital transformation
at 12% rate.
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CONCLUSION

products, new processes, or new materials. The reason and the main motive are

related to increasing profits, either by reducing costs or by increasing revenues.
In a rapidly changing world with constantly evolving technologies and increasing
competition, a business must come up with new innovations that not only meet customer
needs but also increase the overall efficiency of the enterprise.

Q Il enterprises, and the economy in general, thrive on innovation. Whether it is new

Slovak industry is also experiencing the Fourth Industrial Revolution. Enterprises are
beginning to take an interest in digitizing their operations, which helps them improve
workplace conditions and compete. The way in which Slovak enterprises are doing was
revealed by a survey by the Association of Intelligent Industry Industry4UM. According to
that, 40% of Slovak enterprises are undergoing transformation today (Profit Management,
2019). The enterprises should take advantage of Industry 4.0 technology adoption to
improve sustainability impact, but each technology needs to be carefully evaluated
as specific technology will variably influence industry and sustainability dimensions.
Investment in such technologies should consider appropriate priority investment and
championing (Bai et al., 2020).

Healthcare providers all over the world are faced with a challenge of need to improve
patient outcomes while containing costs. Drivers include an increasing demand for
chronic disease management for an aging population, technological advancements and
empowered patients taking control of their health experience. The digital transformation
in healthcare, through the creation of a rich health data foundation and integration of
technologies like the internet of things, advanced analytics, machine learning and artificial
intelligence, is recognized as a key component to tackle these challenges. It can lead to
improvements in diagnostics, prevention and patient therapy, ultimately empowering
care givers to use an evidence-based approach to improve clinical decisions.

Industry 4.0 is characterized by the fusion of technologies that blur the boundaries
between the physical, digital, and biological spheres. This environment is prompting
businesses to produce faster, cheaper and provide products that are more tailored
to the market. The main purpose of this paper was to present the ongoing Industrial
Revolution 4.0 with a view to the healthcare sector through a theoretical framework
and a survey conducted among 44 healthcare and social service enterprises in Slovakia.
Digital transformation is still unknown to more than half (59%) of healthcare and social
services enterprises. Big data analysis is used by 30% of the enterprises surveyed. The
majority (73%) of healthcare and social services enterprises agree that it is important to
adapt to change in the Industrial Revolution 4.0. In the long term, innovation is seen as
more important than cost reduction by the enterprises surveyed. According to our survey,
pharmaceutical companies were the most advanced in the implementation of selected
Industry 4.0 technologies with 41% usage of big data analytics and 35% application rate
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of digital transformation. All the challenges that are ongoing within Industry 4.0 are also
having a significant impact on health in the healthcare sector. Healthcare is evolving and
growing when it comes to adopting the digital transformation that many other industries
have faced. To adapt and focus on a customer-centric vision that leads to the best possible
patient outcomes, the healthcare industry understands that technology must become
a crucial part of its operations.The concept of Healthcare 4.0 is emerging, highlighting the
need to identify opportunities and build on the new models and structures required by
healthcare quality.
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ZAVADZANIE
PRIEMYSLU 4.0

V PODNIKOCH
ZDRAVOTNICTVA

A SOCIALNYCH SLUZIEB
NA SLOVENSKU

ABSTRAKT

Stvrtd priemyselnd revolicia na cele
s Industry 4.0 umoznuje uplatiovat coraz
globalizovanejsi pristup, v ramci ktorého
mozZu digitadlne technoldgie viest k novym
prileZitostiam, mozno rozvijat podnikové
procesy a do popredia sa m6Zu dostavat
nové formy komunikacie. Ak zavadzanie
Industry 4.0 prenikd do zdravotnictva, tak

zdravotnicke systémy zaZivaju radikalne
zmeny v podobe novych technickych
Specifikacii. Na zdklade komparativnej

analyzy teoretickych poznatkov sa tento
prispevok zaoberd vplyvom Industry 4.0
na zdravotnictvo. Cielom prispevku bolo
poskytnut zosumarizovany pohlad na
sucasny stav Industry 4.0 so zameranim na
44 podnikov pdsobiacich v zdravotnictve
a socidlnych sluzbach na Slovensku.
Vysledky dat ukdzali, Ze digitalnu trans-
formaciu vyuziva 25 % zucastnenych
podnikov a technolégiu Industry 4.0 - Big
Data Analytics vyuZiva 30 % respondentov.
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HODNOCEN(
FINANCNTHO ZDRAVI
KLASTROVYCH
ORGANIZACI V ODVETVI
BIOTECHNOLOGIE

ABSTRAKT

Predkladany ¢lanek analyzuje financni zdravi
firem, které jsou ¢leny vybranych klastrovych
organizaci v Ceské republice. Zkoumany
vzorek tvori clenské firmy klastrl CzechBio
a MedChemBio. Tyto klastrové organizace
vznikly jako vysledek klastrové iniciativy v roce
2009 a sdruzuji subjekty z biotechnologického
odvétvi. Firmy, které tvofi jadra obou
klastrovych organizaci, pUsobi nejcastéji
v odvétvich s ndasledujici statistickou klasifi-
kaci: CZ-NACE 200000, 201490 a 721100.
Data byla shromazdéna v ramci prace na
grantu ¢. GA18-01144S. Hlavnim cilem
predkladaného vyzkumu je analyzovat vybrané
ukazatele financ¢niho zdravi ¢lenskych firem
obou klastrl a zjistit, zda existuji vyznamné
rozdily ve vyvoji vybranych financénich
ukazatell mezi jednotlivymi firmami ¢i nikoliv.
Anomalie ve vyvoji finan¢nich ukazateld totiz
mohou signalizovat, Ze cinnost nékterych
firem narusuje a zhorsuje celkové fungovani
klastrd, v disledku cehoz klastry nemohou
naplno vyuzit svij potenciadl. K dosazeni cile
byly pouzity ukazatelé rentability a dva bonitni
modely. Vysledky vyzkumu jsou diskutovany
v zavéru €lanku.

NATALIE PELLONEOVA
TECHNICKA UNIVERZITA V LIBERCI

KLICOVA SLOVA:

klastrova organizace, financni vykonnost,
finanéni zdravi, biotechnologie, IN99

STRANA 63



UvoD

k vytvareni novych forem integrace podnik(l napf. do podoby sitové spoluprace,

partnerskych vztaht, synergického podnikani, strategickych alianci nebo klastra.
V kontextu globalizace se vétsina priimyslové vyspélych zemi snazZi podporovat predevsim
klastrové modely spoluprace. Tvorba a rozvoj klastr(i predstavuje v sou¢asnosti obrovsky
potencial nejen pro region, ale i pro cely stat. V. mnoha zemich véetné zemi EU se klastry
stdvaji hlavnimi nastroji regiondlni politiky hospodarského rozvoje (Kirankabes a Arik,
2013).

\/{/voj trznich vztah(, globalizace svétové ekonomiky a rdst konkurence vede

Klastry |ze obecné definovat jako mistni aglomerace konkurenceschopnych a vzajemné
se dopliujicich hospodarskych subjektl. Klastr je podle Portera (1998) ,geograficka
koncentrace vzajemné propojenych spolecnosti a pridruzenych instituci v uréitém oboru,
které jsou komunitné propojené a vzajemné se dopliuji.” Klastr Ize podle Delgada, Portera
a Sterna (2014) definovat jako regiondlni koncentraci pribuznych odvétvi a pridruzenych
instituci v urcité geografické oblasti. Geografickym rozsahem klastru muze byt region,
zemé nebo dokonce samostatné mésto, v jehoz okoli se klastr nachazi. Réttmer (2011)
definuje klastry jako regionalni aglomeraci firem zamérenych na stejné technologické
oblasti, které jsou podporovany specializovanou infrastrukturou. Protagonisté jsou
propojeni prostifednictvim vertikalnich, horizontalnich a laterdlnich vazeb. Klastry jsou
vSak vice neZ jednotlivd odvétvi, zahrnuji fadu pribuznych odvétvi a dalSich organizaci.
Vzhledem k vysoké geografické koncentraci vertikdlné nebo horizontadlné propojenych
podnik v daném odvétvi, stejné jako Sirokému okruhu moznych Gcastnikt klastru (napt.
podnikatelé, vzdélavaci instituce, mistni organy, statni instituce, nevladni organizace aj.),
predstavuji klastry specifickou formu spoluprace, ktera v poslednich letech nabyva na
vyznamu (Masarova a KoiSova, 2017).

Védcise obecné shodujinatom, Ze aglomerace pramyslovych ¢innosti pfinasi zicastnénym
firmam vyhody a mistnimu hospodarstvi mést, regionll a statd, v nichZ se pramyslové
klastry nachdzeji, pozitivni externality (Eriksson, 2009). Proto se v poslednich letech
pramyslové klastry staly oblibenym politickym nastrojem a soucasti pland hospodarského
rozvoje. Klastry jsou predmétem mnoha studii, které dokazuji potiebu jejich rozvoje
anastinujijejich ulohu v nékolika smérech. Pfevazuji studie, které se soustreduji predevsim
na ekonomické vyhody klastr(i a zaméruji se na inovace (napt. Lecocq et al., 2011; Khan
a Gani, 2004), zlepseni konkurenceschopnosti (napf. Bialic-Davendra et al., 2014) a zvySeni
finan¢ni vykonnosti (napf. Harrison, 1997; Krugman, 1991; Storper, 1995). Klastry jsou
vnimany jako hnaci sila konkurence, inovaci a regionalniho rozvoje, poskytuji podnikiim
tvoricim dany klastr snadny pfistup k dllezitym zdrojim, umoznuji sniZzeni dopravnich
nakladd, usnadnuji pfistup k zakaznikiim a pracovni sile (Porter, 2000).

Od 90. let 20. stoleti doslo v odborné literature o primyslovych klastrech k vyraznému
nartstu vyzkumU zamérenych na vyvoj metod identifikace a nasledného hodnoceni
pramyslovych klastr( (Cruz a Teixeira, 2010). Soucasna védeckd a odborna literatura
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o klastrech je neobycejné rozsahla a zaroven neobycejné riznorodda. Navzdory ¢etnym
studiim o klastrech, jejich vyhodach a rozvojovych politikach, stale v odborné literature
existuje pouze nékolik studii vénujicich se komplexnimu hodnoceni financ¢ni vykonnosti
klastrd a c¢lenskych podnik( (Komorowski, 2020; Galtsova, 2020). Nazory odbornik(
nejsou konzistentni a odbornici stale polemizuji o tom, zda maji podniky v klastru vyssi
finan¢ni vykonnost nez firmy stojici mimo klastr. Napr. podle vyzkumu Leia a Huanga
(2014) dosahuji podniky v ramci klastru lepsi financni vykonnosti a finan¢niho zdravi nez
firmy mimo klastr. Zaroven dodavaji, Ze firmy v ramci jednoho klastru vykazuji riznou
miru Uspésnosti. To mezi védci dale vyvolava zajimavou otazku, jaké faktory jsou pficinou
rozdilné Uspésnosti firem v rdmci jednoho klastru. Ruland (2013) zkoumal vzorek vice
nez 4 000 spolecnosti z 86 rdznych odvétvi a porovnaval pomoci ukazatele ROA ziskovost
podnik( v primyslovych klastrech a neclenskych firem. Vzorek zaroven rozdélil do dvou
skupin, na malé a velké firmy tak, aby byly zohlednény ocekavané rozdily v ziskovosti.
Vysledky provedeného vyzkumu ukazaly, Ze zejména u mensich firem je ziskovost
clend klastru podstatné nizsi nez u firem, které se rozhodly do klastru nevstoupit.
U vzorku velkych firem nebyl v ziskovosti firem nalezen podstatny rozdil. Ruland (2013)
v zavéru konstatuje, Ze mensi firmy by mély peclivé vyhodnotit rozhodnuti o vstupu do
pramyslového klastru. DalSi otazkou zUstava, zda ocekavani vkladana do klastrovych
organizaci nejsou pfilis vysoka a zda jsou verejné prostiredky v tomto ohledu vynakladany
ucelné a efektivné. Ukazuje se, Ze nékteré empirické studie neprokazuji pozitivni vliv
klastrd na vykonnost jejich podnik( v takové mite, jak se ocekavalo (Martin a Sunley,
2003; Zedgenizova a Ignatyeva, 2017). Z hlediska teoretickych poznatk( je prinosem
predloZzeného vyzkumu predevsim hlubsi rozpracovani konceptu klastr( a rozsireni
poznatk( o vlivu clenstvi podnikatelskych subjektt v klastrovych organizacich na jejich
financni zdravi. Cilem predkladaného vyzkumu je posoudit, zda vyuZiti kooperacni
strategie formou sdruZovani podnikll do klastrové organizace ma priznivy dopad na
financni zdravi Clenskych podnikatelskych subjekt(l. Na zakladé vyse uvedeného cile
byla formulovdna nasledujici vyzkumna otdzka: Ma clenstvi podnikatelského subjektu
v klastrové organizaci pozitivnivliv na financni zdravi tohoto subjektu? V odborné literature
se |ze v pripadé této vyzkumné otdzky setkat s omezenym mnozZstvim studii, které by se
timto vztahem zabyvaly. Soucasné i toto omezené mnozstvi studii pfinasi nejednoznacné
vysledky. Obecné odbornad klastrova literatura naznacuje, Ze ¢lenské firmy maji prospéch
z geografické blizkosti. Pokud tomu tak je, je tedy rozumné ocekavat, Ze prinosy klastrl by
meély vést k lepSimu financnimu zdravi pro klastrové firmy.

POUZITA DATA A METODY

feSeni hlavniho cile vyzkumu. Vyzkum byl vzhledem k rozmanitosti jednotlivych

klastrovych organizaci z hlediska jejich data vzniku a také vzhledem k dostupnosti
Ucetnich zavérek zaméren na obdobi let 2012—2020. Podnikova data za rok 2021 dosud
nejsou dostupna pro vyznamnou ¢ast ¢lenskych podnikatelskych subjektl. Cely vyzkum
Ize rozdélit do ndsledujicich péti krokd.

STRANA 65

Vtéto kapitole bude blize predstaven postup realizace vyzkumu a popsana metodika



1. VYBER KLASTROVYCH ORGANIZACI

atabaze klastrovych organizaci v Ceské republice vznikla v ramci projektu GA18-

01144S ,Empirickd studie existence klastrd a jejich vlivu na vykonnost ¢lenskych
podnikd“ podpofeného Grantovou agenturou Ceské republiky. Udaje z této databdze jsou
podkladem pro zkoumani vztah( vybranych ekonomickych ukazatel(l pouzivanych pro
hodnoceni finanéniho zdravi podnikatelskych subjektd. V roce 2021 bylo v Ceské republice
registrovano vice nez 100 klastrovych organizaci, z nichZz pouze cca 70 % lze oznacit jako
aktivni. Pro vyzkumny projekt GA18-01144S byly vybrany klastrové organizace z rlznych
odvétvi (tradi¢nich i modernich) napf. textilni, strojirensky, automobilovy, ndbytkarsky
a obalovy pramysl, ddle pak ICT, nanotechnologie a biotechnologie. Klastrové organizace
zahrnuté do predklddaného vyzkumu musi splfiovat tfi nize popsané podminky. Klastrova
organizace musivykazovat aktivni ¢innost s projekty a aktualitami uvedenymina oficidlnich
webovych strankdch. Klastrovd organizace také musi vykazovat v Ucetnich zavérkach
dlouhodobé nenulové hodnoty trzeb. Vyzkum se zaméruje pouze na klastrové organizace,
jejichz Zivotni cyklus se nachazi ve fazi zralosti (tj. organizace vzniklé do roku 2012 vcetné).
Kritérium véku klastrové organizace je pro vyzkum zasadni predevsim z dlivodu sledovani
vyvoje ukazatell finanéni vykonnosti v ¢asové fadé. Posledni podminkou je skutecnost,
Ze u klastrové organizace je mozné pofidit seznam c¢lenskych podnikatelskych subjekta.
Pro predkladany vyzkum bylo zvoleno moderni odvétvi biotechnologie. Prvni klastrovou
organizaci zahrnutou do vyzkumu je klastr CzechBio. Tato klastrova organizace byla
zaloZena v roce 2009 a zaméruje se na usnadiovani vyvoje a posilovani komercnich aktivit
biotechnologickych organizaci. Klastr plsobi prevazné ve Stiedoceském kraji (CzechBio,
2022). Druhou hodnocenou klastrovou organizaci je MedChemBio. Tato organizace sidli
v Olomouckém kraji a jejim hlavnim oborem je oblast biologicky aktivnich latek. Klastr
MedChemBio byl zaloZzen v roce 2009 s cilem pomahat rozvoji medicindlni chemie
a chemické biologie (MedChemBio, 2018).

2. VYTVOREN| SEZNAMU HODNOCENYCH FIREM

Jelikoi byl predlozeny vyzkum zaméfen na hodnoceni finan¢ni vykonnosti, byly do
vyzkumu zahrnuty pouze podnikatelské subjekty. Z vyzkumu byly zdmérné vylouceny
vsechny nepodnikatelské subjekty (napf. vzdélavaci instituce, obchodni komory, obecné
prospésné spolec¢nosti aj.). Z vyzkumu byly také vylouceny vSsechny podnikatelské subjekty
se statusem fyzickd osoba, jelikoZ tyto subjekty nezverejnily zadné financni vykazy
a hodnoceni jejich finan¢ni vykonnosti neni mozné provést.

V analyzovaném obdobi mél klastr CzechBio celkem 30 ¢lend. Z celkového poctu ¢lent Ize
21 subjektl oznacit za firmy. V provadéném vyzkumu lze porovnavat pouze spolecnosti,
které jsou ¢leny klastrové organizace stejné dlouhou dobu, pouze tyto firmy lze povaZzovat
za tzv. konzistentni jadro klastru. Jadro klastru CzechBio tvofi v predkladaném vyzkumu
celkem 21 podnikatelskych subjektl v odvétvich CZ-NACE 201300, 211000, 212000,
464600 a 721100. Klastr MedChemBio mél v dobé provadéného vyzkumu celkem 26
¢lenl. Z celkového poctu ¢lend lze 13 subjektd oznacit za firmy. Stejné jako v pripadé
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klastru CzechBio bylo definovano jadro klastru, které je v pripadé MedChemBio tvoreno
13 podnikatelskymi subjekty v odvétvich CZ-NACE 200000, 201490, 205000, 464600,
721100 a 721910.

3. SBER UCETNICH VYKAZU

Pro ¢lenské podnikatelské subjekty byla v dalsSim kroku vyzkumu ziskana potrebna data
z UCetnich vykaz( za roky 2012-2020. Pro vyzkum bylo zvoleno toto obdobi predevsim
z dlvodu rozvoje klastrl a pocatku jejich Cinnosti, pricemZ je také brana v uvahu
skutecnost, Ze dopad ¢lenstvi na podnikatelské subjekty v klastru lze o¢ekavat s urcitym
¢asovym zpozdénim. Hlavnim zdrojem Ucetnich dat byla komercéni databaze MagnusWeb
(Bisnode, 2022). Z divodu nedostupnosti Ucetnich zavérek v nékterych letech muselo
dojit k redukci poctu firem. Z vyzkumu byly vyrazeny firmy, u kterych chybéla ucetni
zavérka za 1 rok a vice. Lze konstatovat, Ze Uspésnost v ziskani Gcetnich vykaz( byla
58,8 %. Ucetni vykazy se podafilo ziskat u 12 podnikatelskych subjekt(i v pfipadé klastru
CzechBio a u 8 podnikatelskych subjektl v pripadé klastru MedChemBio.

4. \VYPOCET UKAZATELU FINANCNI VYKONNOST]

ro oba klastry byly nasledné vypocteny vybrané pomérové ukazatele. Tyto ukazatele

by mély poskytnout zakladni obraz o financni situaci firem v obou klastrech. Prvnim
zvolenym pomérovym ukazatelem byla vynosnost vlastniho kapitalu ROE (viz vztah 1).
ROE patti mezi zakladni ukazatel, ktery poskytuje prehled o celkové navratnosti vlastniho
kapitadlu. Druhym pomérovym ukazatelem byla rentabilita aktiv ROA (viz vztah 2). Tento
ukazatel méri, jak ziskova je spolecnost ve vztahu k jejimu celkovému majetku. Vysoka
navratnost investic znamena, Ze vedeni spolecnosti efektivné vyuziva aktiva spolecnosti
k vytvareni jejiho zisku. Oba vyse jmenované ukazatele zahrnuji do svého vypoctu EBIT,
coz je zisk pred uroky a danémi.

ROE = EBIT/vlastni kapitdl (1)
ROA = EBIT/celkovd aktiva (2)

5. HODNOCEN/ FINANCNIHO ZDRAVI POMOCI BONITNICH MODELU

avybranéfinancniudaje byly v dalsim kroku aplikovany dva bonitni modely. Z bonitnich

modell byl vzhledem k dostupnosti dat ve financnich vykazech vybran index IN99.
Index IN99 vznikl v roce 2000 a byl zkonstruovan s dlirazem na to, aby akcentoval pohled
vlastnika. Postup vypoctu indexu IN99 spociva v nasobeni Ctyf vybranych ukazateld
vahovymi faktory, nasledné jsou tyto souciny secteny (viz vztah 3). Vahové faktory jsou
stanoveny s ohledem na dosazZeni kladné hodnoty ekonomického zisku (tj. EVA). Index
IN99 je velmi pfisny a zarazeni do oblasti tvorby hodnoty indexem IN99 vykazuje vyssi
pravdépodobnost spravného zarazeni. Podle Neumaierové a Neumaiera (2002) je tento
index schopen vystihnout situaci spolecnosti s pravdépodobnosti vyssi nez 85 %. Sitem
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indexu IN99 projdou pouze podniky vyrazné tvofici hodnotu. S vyuzitim tohoto indexu
je mozné rozdélit podniky do dvou hlavnich skupin — podniky s kladnou hodnotou EVA
a podniky se zapornou hodnotou EVA.

IN99 = — 0,017A + 4,573C + 0,481D + 0,015E (3)

Vevztahu 3 predstavuje proménna A podil celkovy majetek/celkovy cizi kapital, proménnou
C lze vypoditat jako podil EBIT/celkovy majetek, proménna D je podil celkové vynosy/
celkovy majetek a posledni proménnou E lze vyjadfit jako podil obéZného majetku/
kratkodobé zavazky a kratkodobé bankovni Gvéry firmy. Vyslednd hodnota indexu IN99
ma nastaveny nasledujici hranice: IN99 > 2,07 podnik tvofi novou hodnotu, tj. dosahuje
kladné hodnoty ekonomického zisku; 1,420 < IN99 < 2,07 podnik spiSe tvofi novou
hodnotu; 1,089 < IN99 < 1,420 nelze urcit, zda podnik tvofi ¢i netvofi hodnotu; 0,684 <
IN99 < 1,089 podnik spiSe netvori hodnotu a prevazuji firemni problémy; IN99 < 0,684
podnik netvori hodnotu a pripadné ji snizuje, tj. existuje zdporna hodnota ekonomického
zisku.

Index IN99 byl doplnén o multivaria¢ni diskriminacni analyzu dle Petra Kralicka (dale DA).
Analyza ma nasledujici podobu (viz vztah 4).

DA =1,5x1 + 0,08x2 + 10,00x3 + 5,00x4 + 0,30x5 + 0,10x6 (4)

Ve vztahu 4 predstavuje proménna x1 podil Cistého zisku a odpist/soucet kratkodobych
adlouhodobych zédvazk(; proménnou x2 |ze spocitat jako podil pasiv/soucet kratkodobych
a dlouhodobych zavazk{; proménnd x3 je definovana jako podil EBIT/pasiva; proménnou
x4 lze spocitat jako EBIT/vykony a prodej zboZi; proménna x5 je definovana jako podil
zasoby/vykony a prodej zboZi; proménnou x6 Ize vyjadfit jako podil vykony a prodej zbozi/
pasiva. Multivaria¢ni diskriminacni analyza ma nastaveny tyto hranice: DA > 3 extrémné
dobry podnik neohrozeny insolvenci; 2 < DA < 3 velmi dobry podnik neohroZeny insolvenci;
1 < DA < 2 stfedné dobry podnik neohrozeny insolvenci; -1 < DA < 1 Sedd zdna; -2 < DA <
-1 Spatny podnik ohroZeny insolvenci; DA < -2 velmi Spatny podnik ohrozZeny insolvenci.

VYSLEDKY VYZKUMU

prvni ¢asti jsou uvedeny vysledky vyvoje vybranych ukazateld finan¢ni vykonnosti,
\/které podavaji zakladni obraz o finanéni situaci firem v obou klastrovych

organizacich. Druha ¢ast obsahuje poznatky z aplikace dvou bonitnich modeld.
Obrdazek 1 srovnava vyvoj medianu hodnot ukazatele ROA ¢lenskych podnikatelskych
subjektl v klastru CzechBio pro obdobi 2012-2020. Rentabilita celkového vloZzeného
kapitalu vykazovala ve sledovaném obdobi v klastru CzechBio kolisajici trend. V této
souvislosti je vhodné pripomenout, Ze hodnoty ROA jsou povaZovany za uspokojivé,
pokud presahnou hodnotu 0,05, tedy 5 %. V letech 2012, 2014, 2015, 2016 a 2020
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dosahovaly firmy dle medianu bez vyjimky hodnot ROA, spliujicich tuto podminku.
NejlepsSiho zhodnoceni viozeného kapitalu dosahly spole¢nosti v klastru CzechBio v roce
2020. Nejhorsi hodnotu vykazoval ukazatel ROA v roce 2017. Primérné tempo rdstu ROA
vypoctené geometrickym prdmeérem dosahovalo hodnoty 5,47 %.

Obrazek 1: Vyvoj ukazatele ROA v letech 2012-2020 v klastru CzechBio
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Zdroj: vlastni zpracovani

Obrazek 2 srovnava vyvoj medianu hodnot ukazatele ROE clenskych firem v CzechBio
pro obdobi 2012-2020. Z Obrazku 2 vyplyva, Ze firmy v klastru CzechBio dosahovaly
ve sledovanych letech kladné Gcetni ziskovosti, méreno ukazatelem ROE. Z vysledkd
rentability vlastniho kapitalu je zirejmé, Ze vroce 2015 zaznamenaly firmy v klastru CzechBio
nejlepsi vysledek ROE ve sledovaném obdobi. Druhym rokem, kdy dosahly dle medianu
hodnot firmy nejlepsich vysledkt, byl rok 2020. Nejhorsi hodnotu vykazoval ukazatel
ROE v roce 2018. Z Obrazku 2 je dale patrné, Ze rentabilita vlastniho kapitalu vykazovala
ve sledovaném obdobi v klastru CzechBio s vyjimkou vyrazného propadu v letech 2016
a 2017 vzrastajici trend. Primérné tempo rdstu ROE vypoctené geometrickym prdmérem
dosahovalo hodnoty 6,26 %.

Obrazek 2: Vyvoj ukazatele ROE v letech 2012-2020 v klastru CzechBio
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Obrazek 3 srovndva vyvoj medianu hodnot ukazatele ROA clenskych firem v klastru
MedChemBio pro obdobi 2012-2020. Rentabilita celkového vlozeného kapitalu
vykazovala ve sledovaném obdobi v klastru MedChemBio kolisajici trend. Nejlepsiho
zhodnoceni vloZzeného kapitalu dosahly spolec¢nosti v klastru MedChemBio v roce 2016.
Nejhorsi hodnotu vykazoval ukazatel ROA v roce 2012. Primérné tempo rlstu

ROA vypoctené geometrickym pramérem dosahovalo hodnoty 6,36 %.

Obrazek 3: Vyvoj ukazatele ROA v letech 2012—-2020 v klastru MedChemBio
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Obrazek 4 srovnava vyvoj medianu hodnot ukazatele ROE ¢lenskych firem v MedChemBio
pro obdobi 2012-2020. Z Obrazku 4 vyplyva, Ze firmy v klastru MedChemBio dosahovaly
ve sledovanych letech kladné ucetni ziskovosti. Z vysledkd je zfejmé, Ze v roce 2016
zaznamenaly spolec¢nosti v klastru MedChemBio nejlepsi vysledek rentability vlastniho
kapitalu ve sledovaném obdobi. Nejhorsi hodnotu vykazoval ukazatel ROE v roce 2012.
Z Obrdazku 4 je dale patrné, Ze rentabilita vlastniho kapitalu vykazovala ve sledovaném
obdobi v klastru MedChemBio s vyjimkou vyrazného propadu v roce 2017 vzrlstajici
trend. Prlimérné tempo rdstu ROE vypocltené geometrickym primérem dosahovalo
hodnoty 6,73 %.

Obrazek 4: Vyvoj ukazatele ROE v letech 2012—-2020 v klastru MedChemBio
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Duvody fluktuace ukazateli ROA a ROE nejsou zcelajasné. Nazménach financni vykonnosti
se mohla podilet ekonomicka situace v Ceské republice. Do roku 2014 se nachazela Ceska
republika v recesi, coZ mohlo s urcitym zpozdénim ovlivnit jednotlivé ¢lenské firmy obou
klastrovych organizaci. V druhé ¢asti vyzkumu byly na finanéni data aplikovany dva bonitni
modely — index IN99 a multivariacni diskriminacni analyza dle Petra Kralicka. Vysledky
obou modell jsou shrnuty v tabulkach 1 az 4 nize.

Tabulky 1 a 2 shrnuji vysledky indexu IN99. Barevné jsou vyznaceny firmy dle hranic
uvedenych v patém kroku vyzkumu. Zelené odstiny vyznacuji firmy, které tvofi novou
hodnotu, Sedd barva predstavuje tzv. Sedou zénu, kdy nelze urdit, zda firma hodnotu
tvofi Ci nikoliv. OranZové odstiny vyznacuji firmy, které novou hodnotu netvofi a vykazuji
zapornou hodnotu ekonomického zisku. U nékterych firem nebylo mozné z dlvodu
nulové hodnoty kratkodobych zdvazk( a kratkodobych bankovnich Uvért hodnotu indexu
IN99 urcit. Posledni fadek uvadi median indexu za cely klastr. Porovname-li hodnoceni
firem v klastru CzechBio podle indexu IN 99 v pocatecnim a konec¢ném roce, zjistime, Ze
v roce 2020 se Sest firem oproti roku 2012 zlepSilo, pét firem bylo hodnoceno stejné
a u jedné firmy doslo ke zhorseni pozice. V pfipadé v klastru MedChemBio se v roce 2020
Ctyfi firmy oproti roku 2012 zlepsily, tfi firmy byly hodnoceny stejné a u jedné firmy doslo
ke zhorSeni jeji pozice.

Tabulka 1: Vysledky indexu IN99 pro CzechBio

Nazev subjektu

Bioinova

Biopharm
Bio-Rad

BioVendor

Bioveta

ENVISAN-GEM 0,836

EXBIO Praha 0,725 | 1,081

KRD 0,852 | 1,287 | 2,058 1,864

VB PHARMA
Protean

SCTbio
VUAB Pharma 0,745
Median 0,436

Zdroj: vlastni zpracovani
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Tabulka 2: Vysledky indexu IN99 pro MedChemBio

Nazev subjektu 2012 | 2013| 2014| 2015| 2016 2017 | 2018| 2019| 2020
APIGENEX 1,065| 1,102| 1,490| 0,971 1,143
EUROTEX

FARMAK
IMCoPharma
IntellMed 0,921| 1,050

MediTox 1,166 | 0,831
Mirck

SciTech
Median 0,489 0,375 0,317 0,567 1,043 0,900 0,713 0,742 | 0,812
Zdroj: vlastni zpracovani

Tabulky 3 a 4 shrnuji vysledné hodnoty multivariacni diskriminacni analyzy. Barevné
jsou vyznaceny firmy dle hranic uvedenych v patém kroku vyzkumu. Zelené odstiny
vyznacuji firmy, které nejsou ohrozeny insolvenci, Seda barva predstavuje tzv. oddélujici
hodnotu. OranZové odstiny vyznacuji firmy, jejichz financni zdravi je Spatné a mohou byt
ohrozeny insolvenci. U nékterych firem nebylo mozné vyslednou hodnotu multivaria¢ni
diskriminacni analyzy zjistit. Hlavnim divodem byla nulova hodnota vykon(. Posledni
radek poté uvadi median za cely klastr. Porovndme-li hodnoceni firem v klastru CzechBio
podle vysledk( analyzy v pocatecnim a konecném roce, zjistime, Ze v roce 2020 se tfi
firmy oproti roku 2012 zlepsily, ¢tyri firmy byly hodnoceny stejné a u ctyr firem doslo ke
zhorseni pozice. V pfipadé v klastru MedChemBio se v roce 2020 c¢tyfri firmy oproti roku
2012 zlepsily, jedna firma byla hodnocena stejné a u dvou firem doslo ke zhorseni pozice.

Tabulka 3: Vysledky multivaria¢ni diskriminacni analyzy pro CzechBio

Nazev subjektu

Bioinova N/A
Biopharm 2,540

Bio-Rad 1,366 | 1,296| 2,209 1,635
BioVendor 1,799 | 1,002| 1,127] 1,519

Bioveta

ENVISAN-GEM
.EXBIO Praha

KRD 2,599
MB PHARMA 2,539 1,083| 1,516
Protean N/A N/A

SCTbio -1,011 | -0,814

VUABPharma | 2,150 | 2,019| 1,774| 1462| 1,147| 0833| -0331| 0251| 0334
Median 2,345 | 3,100| 2,579| 3,978| 2,498| 1,296| 1,179| 1577| 4,611

Zdroj: vlastni zpracovani
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Tabulka 4: Vysledky multivariacni diskriminacni analyzy pro MedChemBio

Nazev subjektu 2019
APIGENEX

EUROTEX

FARMAK

IMCoPharma
IntellMed N/A 1,230

MediTox

Merck
SciTech 0,612 1,963

Medién 1,857| 5,828

Zdroj: vlastni zpracovani

DISKUZE A ZAVER

a MedChemBio v referenénim obdobi 2012—-2020. Pouzitym néastrojem byly kromé

pomérovych ukazatel(l rentability také dva bonitni modely. Nejprve byla provedena
analyza vyvoje vybranych pomérovych ukazatel(l ¢lenl klastru, poté bylo provedeno
hodnoceni finan¢niho zdravi s pomoci indexu IN99 a multivaria¢ni diskriminac¢ni analyzy.
Na tomto misté je tfeba zminit, co prinesl predloZzeny vyzkum. Lze dojit k zavéru,
ze finanéni zdravi firem v klastru CzechBio a MedChemBio se ve sledovaném obdobi
2012-2020 dle geometrického priméru zlepsilo. U klastru CzechBio bylo patrné tempo
rastu ROA 5,47 % a ROE 6,26 %. U klastru MedChemBio bylo patrné tempo rlistu ROA
6,36 % a ROE 6,73 %.

Pﬁ'spévek se zabyval analyzovanim financniho zdravi clent klastru CzechBio

Vyse uvedena zjisténi potvrzuje i vypocet indexu IN99, ktery pomaha identifikovat firmy,
které vytvareji, resp. nevytvareji hodnotu. V roce 2012 byla identifikovana v klastru
CzechBio pouze jedna firma, kterd vytvari hodnotu, a 11 firem, které hodnotu spise
nevytvareji nebo ji nevytvareji viibec. V roce 2020 byly zjistény 3 firmy, které hodnotu
vytvareji, zatimco do poslednich dvou skupin lze zaradit 6 firem, které hodnotu spise
nevytvareji nebo nevytvareji vlbec. V pripadé klastru MedChemBio nebyla v roce
2012 identifikovana zadna firma, kterd vytvari hodnotu, a 8 firem, které hodnotu spise
nevytvareji nebo ji nevytvareji viibec. V roce 2020 byla identifikovana jedna firma, ktera
hodnotu vytvari, zatimco do poslednich dvou skupin lze zaradit 5 firem, které hodnotu
spiSe nevytvareji nebo nevytvareji vibec.

Pomoci multivariacni diskrimina¢ni analyzy bylo v roce 2012 identifikovano
v klastru CzechBio 9 firem, které nejsou ohrozeny insolvenci a 2 firmy, které jsou ve
finanénich problémech. V roce 2020 bylo identifikovano také 9 firem, které nejsou
ohrozeny insolvenci a jedna spolecnost, kterd dosahuje Spatného financniho zdravi.
V pripadé klastru MedChemBio byly v roce 2012 identifikovany 4 zdravé firmy a zadna
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firma nebyla ohroZena insolvenci. V roce 2020 bylo moZné oznacit vSechny firmy za
finan¢né zdravé a neohrozZené insolvenci.

Obé pouzité metody hodnoceni financniho zdravi dochazeji k rznym zavérim. Podle
indexu IN99 ma vétsina ¢len( klastrovych organizaci problematickou finan¢ni vykonnost,
a to predevsim na zacatku sledovaného obdobi. V roce 2020 se zvysil pocet spolecnosti,
které vytvareji hodnotu, a na druhé strané klesl pocet spolecnosti, které hodnotu
nevytvareji. Tento vysledek provedeného vyzkumu potvrdil viiv ¢lenstvi v klastru na
zlepseni financni vykonnosti, coz také mimo jiné uvadéji Lei a Huang (2014). Zaroven
toto zjisténi podpofilo i teorii, ktera predpoklada, ze vytvareni klastr( je ovlivnéno i silou
motivace podnikl k vytvoreni klastru. V mnoha pripadech se do klastrd sdruzuji spise
slabsi podniky, zatimco prosperujici firmy nebudou mit zajem o Ucast v Zadném klastru
(Shaver a Flyer, 2000). Déle je moZné zastavat nazor, zZe stagnujici podniky nebo podniky
s nepfiznivymi vysledky, mohou negativné ovlivnit potencialni pfinosy klastru (Martin
a Sunley, 2006; Vaan, Boschma a Frenken, 2013). Podle multivariacni diskriminacni
analyzy lze povaZovat vétsinu ¢lent obou klastrli za spolecnosti neohrozené insolvenci,
a to jak v roce 2012 tak také v roce 2020. To je zaroven divodem, proc Ize oba klastry na
zakladé DA z hlediska finan¢niho zdravi hodnotit pozitivné.

Podékovani
Vznik pfispévku byl podporen grantem ¢. GA18-01144S ,, Empiricka studie existence klastri
a jejich vlivu na vykonnost ¢lenskych podniki“ GA CR.
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ASSESSING THE
FINANCIAL HEALTH
OF CLUSTER
ORGANISATIONS IN
THE BIOTECHNOLOGY
SECTOR

ABSTRACT

This article analyses the financial health of
firms that are members of selected cluster
organizations in the Czech Republic. The
sample consists of member firms of the
CzechBio and MedChemBio clusters. These
cluster organizations were established as
aresultofaclusterinitiativein 2009 and bring
together entities from the biotechnology
sector. The firms that form the cores of both
cluster organizations operate most often
in industries with the following statistical
classifications: CZ-NACE 200000, 201490
and 721100. The data were collected as
part of the work on grant No. GA18-01144S.
The main objective of the present research
is to analyze selected indicators of financial
health of member firms of both clusters
and to determine whether or not there are
significant differences in the development of
selected financial indicators between firms.
Indeed, anomalies in the development of
financial ratios mayindicate thatthe activities
of some firms distort and deteriorate
the overall functioning of the clusters, as
a result of which the clusters cannot fully
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exploit their potential. To achieve the
objective, profitability indicators and
two creditworthiness models were used.
The research results are discussed in the
conclusion of the paper.
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DICE GAME

IN TEACHING
OBJECT-ORIENTED
PROGRAMMING

ABSTRACT

Object-oriented  programming (OOP) s
a crucial part of informatics-oriented study
programmes.  Therefore,  understanding
principles of object-oriented programming
thoroughly is essential for college students.
The knowledge and skills obtained in a course
of object-oriented programming are further
applied in other related courses as well as
in practical life. Although students gradually
learn the OOP principles, supplemented with
explanatory examples, this approach can
be enhanced even further by including the
Larman’s Dice Game, which isa comprehensive
problem that lead to fully understanding then
principles and improving students’ skills. Dice
game implementation is commonly performed
in object-oriented languages such as Java,
Python or C Sharp. However, some types
of presented solutions are not full-featured
or fully functional. In addition, the fact that
some languages e.g. do not require object
deallocation suppresses the significance of
the moment of object cancellation.

MAREK MUSIL
COLLEGE OF POLYTECHNICS
JIHLAVA

The paper presents a way of using the
Larman’s Dice Game implementation in
teaching object-oriented programming
in the degree programme of Applied
Informatics at the College of Polytechnics
Jihlava. We introduce our teaching
methodology and we describe our example
(implementation in C++). In seminars,
the Dice Game problem is explained in
individual stages accompanied by related
discussion. After using Dice Game for the
first time in seminars, students’ responses
are positive and the innovation proves to
be a good teaching method.

KEYWORDS:

object-oriented programming,
object-oriented principles, teaching,
Dice Game, C++
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INTRODUCTION

Therefore, thorough understanding of principles of object-oriented programming
is essential for college students. The skills obtained in the course of object-oriented
programming are further applied in other related courses as well as in practical life.

O bject-oriented programming (OOP) is a crucial part of informatics-oriented study.

At the College of Polytechnics Jihlava, students of the degree programme of Applied
Informatics study objected-oriented programming in their second semester, having
learned structural programming principles in the first semester. They gradually learn
the object-oriented principles in course of the semester by using the C++ language.
In seminars, individual topics are supplemented with an explanatory example. Based on
monitoring students’ progress, we observe that the full understanding of OOP principles
is difficult for some students.

The significance of mastering OOP for IT students is well-known. For example, the authors
Allen et al [1] and Lian et al [2] present the practical significance of object-oriented
programming and the role of the teaching. “Object-oriented programming is not only an
integral part of computing degrees, but also a requirement in non-computing majors such
as engineering. Understanding OOP concepts can be difficult for novice programmers, and
often leads to the development of misconceptions.” [1] “Object-oriented programming
is a widely used programming paradigm in modern software industry. This makes it an
essential skill for students in many disciplines to learn. However, OOP is known to be
challenging to learn and teach due to its abstract nature. Studies have shown that students
often face difficulties and develop misconceptions in multiple aspects when learning
OOP.” [2] Games programming is a practical area for object-oriented programming. Végh
& Takac [3] present teaching and learning computer programming by creating 2D games
in Unity. The authors state that “teaching and learning algorithmization and programming
is a long process, which might be tedious for first-year undergraduate computer science
students”. Miladinovic et al. [4] present mobile simulation game for learning theory of
constraints fundamentals. The authors state that “complex problem solving skills are
increasingly important for engineering graduates, as they have to manage more and
more complex problems in their work environments”. Dice Game finds practical usage as
a game in Monte Carlo simulations with Python [6].

As part of UML modeling, Larman [7] introduced the Dice Game as an example of object-
oriented programming. He states that “the wide-scale deployment of object-oriented
languagessuch asJava and C++ has created a bigdemand for professionals who understand
object-oriented development.” Dice Game is an illustrative example that includes object
modeling by using UML. Larman’s Dice Game solution is further presented in [8]. The
Dice Game example is supplemented by UML diagrams and by parts of class definitions.
A comparison of [7] and [8], the extended diagrams and two ways of object modeling
the Dice Game are presented in [8]. Many Dice Game implementations are performed
in (object-oriented) programming languages such as Java [8, 9, 10, 11, 12] and Python
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[13, 14]. In terms of teaching object-oriented programming, the enumerated examples
(implementations) are not very representative and we find flaws in these solutions. The
programming languages (e.g. Java or C#) do not require both explicit operations such as
to deallocate objects and both the destructor method. Thereby, operations performed
when deallocating an object are not observable and the phenomenon is pushed to the
background and it is not clear for beginner students.

We try to provide better understanding of object-oriented programming for beginner
students. We have been motivated by the Larman’s Dice Game and we introduced
the game in seminars of the course of Object-Oriented Programming. The presented
innovation assists to the fully understanding the principles that students have studied
earlier. In the paper, we show our methodology and we present our solutions including
discussion. At the end, we mention first students’ responses.

DICE GAME AND RELATED EXAMPLES OF IMPLEMENTATIONS

game and introduces UML-diagrams documenting the game being presented. As the

author states, the Dice Game is a simple example in which a player rolls two die.
If the total is seven, they win; otherwise, they lose. He substantiates the problem with
UML diagrams such as a partial model domain and an interaction diagram.

Larman introduces Dice Game in [7] as a part of object modeling. He describes the

Figure 1: Partial domain model (left) and Interaction digram (right).

Player D DiceGame die1 . Die die2 : Die
o 1 Rolls 2 i : . .
2 : i H
i 1
1
1

name faceValue —play()

1 2

roll

Plays fv1 := getFaceValue() |
;|

rolf) | o

Includes ! ]
fv2 := getFaceVal ﬁge()

1

1

1

DiceGame 1

Source: [7]

The Larman’s solution is further presented in [8]. Comparing the Larman’s diagram and the
modified diagram (see Figure 2, left) shows that the modified diagram is more illustrative.
The Die class has the roll() right. In [8], the Larman’s design is implemented and the
Player class is defined only. In term of object modeling, another model is presented (See
Figure 2, right).
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Figure 2: The (modified) Larman-s diagram (left) and a new class diagram (right).

Playsr

Player Die
rivate String name private int taceValue

private String name

ublic void play() blic int roll()

DiceCame Dice Game

Includes] i
= Rells 2 Die

rivate int faceValue
public void play() public int roll()

[woid initialize(y

Source: [8]

RELATED WORKS

programming languages such as Java [9, 10, 11, 12, 8] and Python [13, 14]) The

dice roll is implemented as a method of randomly generating a number from
1 to 6. In terms of teaching object-oriented programming, the enumerated examples
(implementations) do not show the ideal solution and we find flaws in these mentioned
solutions. In all cases, the final solutions do not explore individual principles of
object-oriented programming and additional discussion (solution description) on the
implementation is missing. Moreover, we find other shortcomings. Firstly, the solutions
[11] and [12] are not based on the object-oriented principles. The solution [11] only
shows some values generated randomly in the main function and the solution [7]
is not based on the Larman’s design. It implements the PairOfDice class containing
two properties showing number on two dice. On the other hand, the example rightly
discusses usage of the private accessor. Secondly, although solution [9] and [10] are
illustrative object-oriented solutions, they do not initialize the random value generator.
The initialization is an integral part that could be implemented in the constructor method.
As for how to generate a number in the range, the solution [9] uses the command
1 + Math.random() * 6 and the solution [10] uses the command Math.abs(ran.
nextint()) % 6 + 1. Although the solution [10] is illustrative, by connecting
the code with the GUI, the source code becomes difficult to understand for
beginners. Finally, the solution [8] mediates UML diagrams and parts of class
definitions. It discusses two ways of object modeling. The playing is defined
as a method in the Player class or in the DiceGame class. However, a detailed discussion
about object implementation is missing.

E xamples of Dice Game implementations are presented in several (object-oriented)

MATERIALAND METHODS
OBJECT-ORIENTED PROGRAMMING (STYLE)

he object-oriented principles are known. There are three principles: i) encapsulation,
ii) inheritance, and iii) polymorphism. Encapsulation means that an object has
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private properties. An access to the property value is manage through public methods.
A constructor method ensures operations related when an object is created.
A destructor method ensures operations related when the object is released (destroyed).
The known objects relations are aggregation, composition, and association.

PROBLEM STATEMENT

t the COPJ on the degree programme Applied Informatics, we teach object oriented

programming with the second semester (with the first study year). Topics are taught
graduallyinthe course of the semesterandin seminars, individual topics are supplemented
with an explanatory example. We teach object-oriented principles (programming)
using the C++ language. As part of a demonstration of the principles of object-oriented
programming, we use examples of objects such as triangle, fuel tank, bank account, etc.
However, thorough understanding of the object-oriented principles could be difficult for
beginners. We try to provide full understanding using an apt example, which Dice Game
is.

SOLUTION, METHODOLOGY

ur solution focuses on the first principle, ways of object creation (both static and

dynamic object declaration), and objects (classes) relations (aggregation and mainly
composition). In terms of “encapsulation”, it explores access management to a private
property, and usage of the constructor and destructor method. Since we use the C++
language, the language syntax enables a destructor method implementing operation
related to the object releasing.

In our teaching example, we use a Dice Game task and its gradually implementation.
Step-by-step implementation (presentation, illustration) lead to understanding of the
object-oriented principles. The implementation contains numerous OOP-related topics
that are explicitly highlighted and discussed. Note that the syntax of C++ does not push
several ideas (the destructor method, object deallocation, etc.) to the background.

IMPLEMENTATION STEP #1

t first (see Figure 3), we model the simple Die class with the private property

(attribute) face value (the die rolled respectively) and the public method int roll().
The object of the Die class is used (both static allocation and both dynamic allocation of
die’s objects) and the die is rolled. We point out the method implementation (random
value generation in the range from 1 to 6) and the fact that we can get the face value only,
with no value changing.
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Figure 3: The simple Die class definition and the ways of object using including static
and dynamic object creation.

Dl a°x Diecpp = % DiceGame Example.cpp® 4 X
[%) Ostatni soubory = | (Globéini rozsal = | ~ |+ [ %] Ostatni soubory ~ |4 [l # Ostetni soubory
“#pragma once =] 1 =] 1 #include <iostreams
2 2 2 using namespace std;
3 =class Die 3 3 #include "Die.h"
4 { a4 =int Die::roll() 4
5 private: 5 { 5 =lint main()
6 int facevalue; 6 return faceValue = rand() %6 + 1; // | €
7 7 } 7 srand(time(nULL)); // 111
8 public: 8
9 int roll(); 9 pie di1;
10 ¥ 19 int faceValuel = di.roll();
11 11 cout <« faceValuel << endl;
12
13 ommmmme e
14
15 Die® d2 = new Die();
16 int facevalue? = d2->roll();
17 cout << facevalue2 << endl;
18 delete d2; // !
19
20 }
21

Then we extend the Die class, see Figure 4. We add the public method int getFaceValue()
and we move the random value generator initialization in the die constructor method.
Note that we do not have to worry about the initialization explicitly when working with
a die object.

Figure 4: The extended Die class enables providing the face value and ensures random
value generation initialization.

[ Ostatni soubory - | (Globsini rozsah) = ~ | [l B8 Ostatni soubory |  (Globsinirozsah) - - | [ 75 Ostatni soubory. -
1 pragma once = : =#include "Die.h” = 1 }‘1'«1»‘-. <iostream>
2 #include <stdlib.h> 2 using namespace std;
-lass Die #include <time.h> 3 #include “"pie.h”
x| a 2
5 | rivate: 5  =Die::die() 5 =int main()
6 int facevalue; 1 6 i
7 7 srand(time(NULL)); // ! 7 vie di;
8 |ublic: 8 roll(); 8 d1.roll();
9 Die(); 2 ¥ 2 cout << di.getFacevalue() << endl;
18 int roll(); 108 10
11 int getfFacevalue() const; 11 =iint Die::roll() 11 [l ==mmmmmmmeee
12 12 { 12
13 13 return faceValue = rand() % 6 + 1; 13 Die* d2 = new Die();
14 ¥ 14 dz2->roll();
15 = 15 cout << d2->getFacevalue() << endl;
16 =int Die::petFacevalue() const 16 delete d2; // !
17 { 17
18 return facevalue; 18 }
19 } 19

In addition to the example, we can demonstrate the usage of an private methods.
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Figure 5: Usage of a private methods in the class.

oblni razsah) -§ - % [ sl Ostatni soubery

= el i | o *| #incl'u'dlel | -

2 = 4

3 =iclass Die 5 —Die::Die()

4 { 6 {

5 private: 7 srand(time(NuLL)); // !

6 int facevalue; 8 roll(); //setFacevalue(3);

7 9 1

8 public: 1@ -

9 Die(); 11 =int Die::roll()

10 int rol1Ey 12 {

11 int getFacevalue() const; 13 setFacevValue(rand() % 6 + 1);

12 private: 14 return getfFacevalue(); //return facevalue;

3 void setFacevalue(int facevalue); 15 '}

14 16

15 i 17 —int Die::getFacevalue() const

16 ' 18 {
19 return facevalue;
20 }
21 '
22 =void Die::setFaceValue(int facevalue)
23
24 this->facevalue = facevalue;
25 |}
A

Our first solution demonstrates an die-object creation and the principle “encapsulation”
principle. The faceValue property is private and there is no way to change the value, only
through the roll method. The dynamic object allocation requires the object deallocation if
the object will no longer be worked on. The roll method implementation is an interesting
example of the range random value generation.

IMPLEMENTATION STEP #2

e model the DiceGame class that has two dice as the private properties.

We show the object composition and the object aggregation, see Figure 6 and 7.
The aggregation is more real therefore dice exist even outside the game life object, see
Figure 6.

Figure 6: The DiceGame class definition and the aggregation.
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DiceGameh # X DiceGame.cpp & X DiceGame_Example.cpp & X
B Ostatnisoubi =|  (Blabaini oz - - |4 [ ® ostatni soubry -‘ (Blob3ni rozsah) - -|# |l ostatni soubory
1 #pragma once & 1 —#include "DiceGame.h" ke % #include <iostream>
2 #include "Die.h" 2 | #include <iostream> 2 using namespace std;
3 3 'using namespace std; 3 #include "DiceGame.h"
4 =class DiceGame 4 4
5 { 5 =DiceGame: :DiceGame() 5 =int main()
6 private: 6 { 6 {
7 Die *diel; 7 diel = new Die(); 7 DiceGame diceGame;
8 Die *die2; 8 die2 = new Die(); 8 diceGame.play();
9 9 diel->roll(); 9 L}
10 public: 10 die2->roll(); 10 )
11 DiceGame(); 2 1} 11
12 ~DiceGame(); 12 12
13 void play(); 13 =DiceGame: :~DiceGame() 13
14 H 14 14
15 L delete dieil; 15
16 delete die2; 16
17 |} 17
18 18
19 Fvoid DiceGame::play()[{ ... 1] 19
20



However, the composition offers us the option of using the destructor method, see Figure
7. We use the DiceGame destructor method and we discuss the implementation. Note,
dice are part of the DiceGame class (object) and the random value generator initialization
can be moved to the constructor method. On the negative side, when we use a die only,

the initialization is not performed.

Figure 7: The DiceGame class definition and the composition.

DiceGameh & x DiceGame Exemplecpp = X
5] Ostotni soubory + +=
1 #pragm - 1 =4 1 #include <iostreams
include "Die.h" 2 3 using namespace std;
3 3 using namespace std; #include "DiceGame.h"
4 class DiceGame 4 4
{ 5  SDiceGame::DiceGame(Die® diel, Die® died) 5 =int main()
private: 6 [ 6
Die *die1; 7 7
8 vie *die2; 8 8
9 9 a dicecamel
10 16 1@ e* diceGamel;
1 ie2); 11 11 I
12 12 } 12 diel = new Die();
13 12 13 die2 = new Die();
14 14 =DiceGame: :~DiceGame() 14
15 1 { 15 diceGamel = new DiceGame(diel, die2);
16 diel = NULL; 16 diceGamel->play()s
17 diez = NULL; 1 delete dicecamel;
18 } 18
19 19 diceGame2 = new Dicecame(diel, diez);
20 @void Dicecame::play()[ [ ... } 20 diceGame2->play();
21 delete diceGamez;
23 delete die1;
24 delete diez;
25 }
:

The play() method ensures die rolling and a fair rotation of the two players. The game
end condition is not important. We demonstrate two ways, see Figure 8 - rolling until 7 is
reached and rolling until 6 is reached.

Figure 8: The roll method implementations. In the left, rolling until seven
and in the right, the simple rolling until six.

20 =woid Dicecame::play() ~void DiceGane: :play()

7 {
int score; 22 int score_Playerl = 8, score Player2 = 0;
int score_playerl = o, score_playerz = 8} 2
bool isPlayer1; 2 = do
2 {
isPlayerl = false; 26 score_Playerl += diel->roll();
2 = 27 } while (diel-»getfacevalue() == 6);
28 { 28
9 isplayerl = lisPlayeri; pid do
die1>roll(); {

diez->roll();

score = (diet-sgetFacevalue() + die2-s>getFacevalue());
if (isPlayer1 == true)

score_Playerl = score; 24

score Player2 += diel->roll();
} while (diel->getFacevalue() == 6);

cout << ((score_playerl > score_Player2) ? “Playerl wins.” :
cout << "Playerl " <« score_Playeri << endl;
cout << "Player2 " << score Player2 << endl;

“player2 wins”) << endl;
else
score_Playerl += score;

} while (scere 1= 7);

cout << ((isPlayer1) ? “"Playerl wins.” : "Player? wins") << endl; a0
cout << "Playerl " <¢ score_Playerl << endl; a1
cout << "Player2 " << score_Player? << endl; az

RESULTS AND DISCUSSION

e have been teaching the DiceGame task for several years and with each year
we have made several improvements to the DiceGame presentation. Now, it
is time to present our methodology and the first students’ responses. In the
sense of teaching object-oriented programming, the Dice Game is a good idea. The
implementations clarifies both the object-oriented principles and some topics of object-
oriented programming (related to C++). In the education, the example is entertaining.
The demonstration takes one seminar. Students evaluate the presentation positively.
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They think, that it is illustrative and it provides better understanding of object-oriented
programming.

CONCLUSION

supported by the teaching methodology leads to the full understanding of object-

oriented programming. In the future, we will summarize students’ responses and
we would like to evaluate responses in detail. The Larmans’ Dice Game has a practical
usage in another subjects. For instance, we can use it in the Monte Carlo simulations.

This example has been proven in the teaching of OOP. Our teaching example
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HRA V KOSTKY

VE VYUCE OBJEKTOVE-
ORIENTOVANEHO
PROGRAMOVAN(

ABSTRAKT

Objektové-orientované programovani (OOP)
je vyznamnou ¢asti na informaticky zamé-
fenych studijnich programech. Proto,
pochopeni principli objektového progra-
movani je plné dulezité pro vysokoskolské
student. Znalosti a dovednosti ziskané
v premétu zamérfeném na objektové-
orientované programovani jsou pozdéji
vyuzity v dalSich souvisejicich predmétech
stejné jako v profesnim Zivoté. Ackoliv se
student postupné uéiprincipy OOP, doplnéné
vysvétlujicimi priklady, tento pfistup muze
byt rozsifen o Larmanovu Hru v kostky, ktera
je vystiznym problémem vedoucim k plnému
pochopeni principll a zlepSeni dovednosti
studenta. Implementace Hry v kostky je
provedena v  objektové-orientovanych
jazycich jako je Java, Python nebo C#.
Nicméné, nékteré typy prezentovanych
feSeni nejsou plné vypovidajici nebo plné
funk¢ni. Navic, skutecnost, Ze nékteré jazyky
napriklad nevyZaduji dealokaci objektu
potlacuje vyznam ruseni objektu.

KONTAKTNI UDAJE:

Ing. Marek Musil

Vysoké skola polytechnicka Jihlava
Katedra technickych studif
Tolstého 16, 586 01 Jihlava
e-mail: marek.musil@vspj.cz

Tento ¢lanek prezentuje zplsob pouziti
implementace Larmanovy Hry v kostky
ve vyuce objektové-orientovaného
programovani na bakalarském programu
Aplikovana informatika Vysoké skoly
polytechnicka Jihlava. My uvddime nasi
vyuCovaci metodologii a popisujeme
nas priklad (implementovany v jazyce
C++). Na cvicenich, problém Hry v kostky
je vysvétlen v jednotlivych krocich
doplnénych souvisejici diskuzi. Po prvnim
nasazeni Hry v kostky na cviceni, reakce
studentl jsou velmi pozitivni a inovace se
zda byt dobrou vyucovaci metodou.

KLICOVA SLOVA:

objektové-orientované programovani,
objektové-orientované principy, vyuka,
Hra v kostky, C++
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JAK VKLADAT
ROZSIRENE INFORMACE
DO MAPOVEHO
PODKLADU

ABSTRAKT

Mapové sluzby nabizené prostifednictvim
webovych mapovych portdld (jako jsou
OpenStreetMap, ArcGIS, Google Maps,
mapy.cz, atp.) nabizi celou fadu zajimavych
funkci vyhledavani objektd, tras, ale také pro
vyhledani informaci souvisejicich s objekty
(jako napf. oteviraci doba restaurace). Diky
témto moznostem jsou mapové portaly
vyuzivany béznymi uzivateli a ziskavaji ¢im dal
vétsi oblibu. Zadsadnim omezenim zminénych
mapovychportalijemoznostvloZitpouzejeden
neformatovany text a jeden obrazek. Clanek
predklada zplsob, jak ziskat dalSi moZnosti
s vyuzitim funkcionalit APl a ukazuje vyuziti
rozSirenych moznosti mapovych portall (nebo
mapovych podklad(l), kterych lze dosdahnout
s vyuzitim API-funkci. Tyto funkce jsou pouzity
ve vytvoreném redakénim systému, ktery svym
feSenim je unikatni. Pro realizaci byla vybrana
mapa OpenStreetMap, kterd ma vhodné API
a je zdarma i pro komercni ucely. Vytvoreny
redakéni systém umoZiuje administrovat
mapovy podklad (jako napf. prohlizet, tvofit,
editovat a mazat objekty mapy), definovat
rozsitené informace do mapového podkladu
a k bodu na mapé definovat textové udaje
ve tvaru formatovaného textu a obrazkové
informace. Soucasti prispévku je i predstaveni
vyjmenovanych mapovych portald.

FRANTISEK SMRCKA

MAREK MUSIL

VYSOKA SKOLA POLYTECHNICKA
JIHLAVA

KLICOVA SLOVA:

Map API, OpenStreetMap, redakéni
systém, webova mapa, sprava
interaktivni mapy
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UvoD

jsou OpenStreenMap, ArcGIS, Google Maps, mapy.cz, atp.) nabizi celou radu

zajimavych funkci vyhledavani objekt(, tras, ale také pro vyhledani informaci
souvisejicich s objekty (jako napt. oteviraci doba restaurace). Diky témto moZnostem
jsou mapové portaly vyuzivany béznymi uzivateli a ziskavaji ¢im dal vétsi oblibu. Zminéné
mapové portaly maji ale velké omezeni. Umoznuji k mapovému objektu vloZit jeden
neformatovany text a pouze jednu fotografii. Poskytuji ale rozhrani (vrstvu) API, ktera
nabizi dalsi funkce.

M apové sluzby nabizené prostrednictvim webovych mapovych portal( (jako

Zabyvame se vytvorenim redakéniho systému, ktery na podkladé obycejné webové mapy
umozni pridani rozsirujicich informaci mapového objektu, jakou jsou textové informace
(popisy) a obrazkové informace. Navrhovany redakéni systém ma implementovany funkce
pro prohlizeni, tvorbu, editaci a mazani objektl mapy.

Problematikou mapovych podkladl a ozfejménim rozdili jednotlivych druhl map
podle doby vzniku, technického zpUsobu jejich tvorby a dle jejich obsahu se zabyva
Gleitzova (2013).

SOUVISEJICI PRACE

I\/I apové podklady jsou prezentovany v tadé praci. Mapové podklady jsou
vyuzity napfiklad v ocerfiovani (Gleitzovd, 2013), (Kranatova, 2011),
(Talichova, 2009) poskytovani prehledu o historické lokalizaci mokradd (Richter, 2020),
(Richter, 2021), jako interaktivni mapové podklady v siti Internet (Speta, 2009), pro
zpracovani komplexni pozemkové Upravy (Florian, 2010), pro tvorbu tras linek (Kleprlik
& Sourek, 2010). Mapové podklady maji velmi zajimavé praktické vyuZiti. Autor Balner
(2014) navrhuje mapovy podkladu pro tematické mapy chranéné krajinné oblasti Poodfi.
Tolasz (2008) se zabyva vyuzitim mapové tvorby v meteorologii a klimatologii. Jak autor
uvadi, ,mapova tvorba je nedilnou soucasti meteorologii a klimatologie”. Autor Richter
(2020) zminuje, ze mapové podklady jsou zaroven dobre vyuzitelné pro GIS analyzy.
Anotace mapového podkladu podle satelitnich snimkd terénu je feSeno v (Viktor, 2021).
Dolezal (2007) popisuje ve své bakalarské praci navrh a implementaci rozsititelného
systému pro on-line zobrazovaniviceuroviiovych map v modernich webovych prohlizecich.
Jak je moZné pouzit data z inteligentnich budov v mapové aplikaci resi ve své bakalarské
praci Bargel (2022). Zobrazovani dat na daném Uzemi reSi Marzova (2022) a Belinger
(2022). Google MAP API je zajimavé vyuzito v (Kobayashi, Fujioka, Tanaka et al., 2010),
(Hu & Dai, 2013), (Akanbi & Agunbiade, 2013), (Li, 2011).

Zminéné webové mapové portaly nabizi Siroké moznosti vyuziti svych mapovych
podkladl, a to s vyuZitim funkci integrovanych ve vrstvé API. Jednoduchou moznosti
je nacteni webové mapy a jeji vlozeni do vlastnich webovych stranek bez nutnosti
programovani. Lze také pfipojit informaci a obrazek na zadanou souradnici.
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Pro slozitéjsi scénare s poZzadavkem vloZit vice formatovanych informaci a vice obrazk(
se vyuzije javascriptové API (Application Programming Interface) a SDK (Software
Development Kit). APl umozZni propojit rozsifené informace z vlastniho informacniho
systému s mapovym podkladem. Rozsifenou informaci se rozumi text s mozZnosti jeho
formatovani a moznost vloZeni vice obrazkd (Mapy.cz AP1/SDK).

PREDSTAVENI MAPOVYCH PODKLADU A JEJICH OMEZENI

N icméné, nékteré mapové portaly poskytuji mapové podklady, ale prostifednictvim API
nedavaji plnou kontrolu nad mapou. Maji omezenou funkcénost pro spravu téchto
map. Problém je také, Ze nejvétsi poskytovatel mapovych sluzeb firma Google v roce
2018 zmeénila svoji politiku. Pouzivani APl volani do sluzby Google Maps je pro firmy
a organizace placené. Placeny je pocet volani do API. Existuji alternativni feseni. Podobné
mapové AP| funkce nabizi OpenStreetMap (https://www.openstreetmap.org), kde je
mapové APl zdarma. Dalsi vyhodou tohoto mapového portélu je moznost editace ptvodni
mapy. Dalsim poskytovatelem on-line mapového pozadi je portal mapy.cz (https://mapy.
cz), ktery nabizi Siroké moznosti pro vyuZiti mapovych podklad( a s nimi spojenych funkci
ve vlastnich projektech (Mapy.cz API/SDK), ale pro nase vyuZiti jsou méné vhodné. Nelze
opomenout feseni za pouZiti ArcGIS on-line od firmy ESRI. Zde se nevyuZiva API, ale
pfimo GIS atribut(, které jsou ulozeny v GIS tabulkach. Ovsem i ArcGis on-line je placeny.
V pfipadé naseho feSeni budeme postupovat nasledovné. Pro nacteni mapového
podkladu (mapové souradnice mista, kde chceme vkladat vlastni znacku) a pro zobrazeni
rozsitenych informaci (po kliknuti na vytvorenou znacku na mapé zobrazi v modalnim
okné rozsifené informace) se pouzije k tomu urcena API funkce. RozsSitrené informace
budou uloZeny v databazi a pracovat se s nimi bude pomoci AJAX s pouzitim PHP
skriptd na strané serveru. Jako rozsifeni naseho reSeni, databazi bude moiné pouzit
i pro zobrazovani informaci na mapovém bitmapovém podkladu, napfiklad na historické
mapé. Navrzeny systém bude univerzalni, pouzitelny v mapé v jakémkoliv misté svéta.

Tento c¢lanek predstavuje implementaci redakéniho systému pro spravu rozsitujicich
informaci mapového objektu. Ovéruje, Ze |ze vyuzit APl funkci mapového portalu.

MATERIAL A METODY (ANALYZA, VYCHOZI STAV)

a agendou pro pridavani, prohliZeni, editaci a mazani rozsitujicich informaci. Po

analyze mapovych podkladli se zda byt vhodnym mapovym podkladem
OpenStreetMap. Tato mapa je tvofena komunitou Ucastnikl a po registraci na webu
OpenStreetMap projektu je moZné editovat samotnou mapu vlastnim redakénim
systémem. Dalsi vyhodou je, Ze mda dobfe popsané API, které je pro pouZiti zdarma.

P ro dosazeni stanovenych cild vytvarime vlastni redakéni systém s vlastni databazi

Implementované funkce: zobrazeni online mapy, propojeni s informacemi z mapového
podkladu, vkladani, zobrazovani, editace a mazani vlastnich text( a obrazk(, vztahujicich

se k danému mistu na mapé.
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DATOVY MODEL

atajsouuloZenavjedné tabulce. Kazda informace obsahuje mapové souradnice, podle

kterych se vyhledavaji mista v online mapé. Rozsifeni textové informace jsou ulozeny
v HTML (HyperText Markup Language) formdtu, z divodld moznosti formatovani pisma
textu. Poznamenejme, Ze je mozné do textu vkladat dalsi tagy, jako naptiklad odkazy na
webové stranky. Obrazky jsou uloZeny ve sloZce na serveru a v tabulce je ulozen nazev
souboru obrazku.

VYSLEDKY A DISKUSE
PRIDANI OZNACENI

ro vytvareni bodl a polygonl na mapovém podkladu se pouzivd knihovna Leafet-

Geoman (https://geoman.io/leaflet-geoman). Pfidani oznaceni probihd metodou
map.on(,pm:create’). Metoda kontroluje, zda je pfidana znacka nebo polygon, a poté
vykond AJAX POST dotaz podle identifikatoru znacky do souboru php skriptu, ktery ulozi
data do databdze. Zobrazeni oznaceni (uloZzenych dat) se provadi tak, Ze javascript funkce
na zakladé dat v JSON formatu vytvori konstruktor a zavola funkci addData pro ptidani
do mapy.

MAZANI OZNACENI

azani oznaceni se provadi pomoci funkce map.on(,pm:remove’) knihovny Geoman.
Po spusténi tohoto scriptu funkce odesild AJAX POST dotaz, podle identifikatoru
oznaceni, které je smazadno do souboru skriptu (removeMarker.php).

EDITOVANI OZNACENI

Po kliknuti na polygon nebo znacku se otevird modalni okno Bootstrap pro editovani
oznaceni. Spusti se textovy editor TinyMCE pro pokrocilou editaci textu a do textového
editoru bude vypsdna informace pro konkrétni oznaceni. UloZeni informace se provede
tak, Ze script odesila AJAX POST dotaz s editovanymi Gdaji do skriptového souboru, ktery
data uklada do databaze.

ZOBRAZENI MAPY A BODU NA WEBOVE STRANCE

ro zobrazeni mapy na strance je prazdny HTML tag <div> s identifikdtorem mapid, do

kterého se vklada mapa, tedy modalni okno pro vypisovani informace o samotnych
znackach. Jako zaklad pro mapu se pouZziva knihovnu Leaflet js (https://leafletjs.com/),
kterd je pripojena do stranky.
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Obrazek 1: Rozhrani uZivatele na zakladé OpenStreetMap mapy

i
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Leafiet | © OpenStreettap contributors

Zdroj: vlastni zpracovani

Pro podkladovou mapu je pouzita bud mapa ziskand z open OpenStreetMap (vidite na
obrazku ¢. 1) nebo obrazek mapy (vidite na obrazku €. 2). Inicializace map jsou podobné.
Pro pfipojeni OpenStreetMap mapy je vyuzita knihovna Leaflet. Mapovou stranku
zpracovava JavaScriptovy soubor main.js. Po ukonéeni vykreslovani obsahu do obrazovky
bude spustén script, ktery udéld AJAX GET dotaz na ziskani vSech oznaceni pro mapu
do skriptového souboru. Dotazem SQL probiha ziskani vSech oznaceni z databaze a vraci
JSON odpovéd' zpét do JavaScriptového souboru. Dale script analyzuje ziskané udaje
pomoci cyklu, inicializuje novy konstruktor pro ziskané Udaje o znackach a vola metodu
addData pro pridani novych znacek do vrstvy geoJSON, knihovny Leaflet js. U obrazkd se
musi zménit cesta k samotnému obrazku. To je udélano pomoci standardni JavaScriptové
metody replaceAll, a tim budou obrazky zobrazeny na strance bez chyby.

Obrazek 2: Rozhrani spravce na zédkladé obrazkové mapy (Zdroj: vlastni)

Redaktor

@ P e Editace mapy

odhlaseni

s ol i [+

[P+ (s o]

Zdroj: (Khoroshavin, 2021)

ZOBRAZENI NAPOVEDY (TOOLTIP)

Daléifunkénost‘ije zobrazeninazvl u oznaceni. Po priblizeni mysi na oznaceni se objevuje
napovéda, kterd obsahuje nazev oznaceni. Nazev se zobrazuje z uvedené informace
a sklada se z textu, formatovanym HTML tagem <h1>. Oddélit ndzev od ostatniho textu

STRANA 93


http://main.js

pomaha konstrukce jazyka try-catch. Pokud ndzev neni uveden spravcem, napovéda pak
obsahuje text, ktery hlasi chybéjici nazev.

Obrazek 3: — Oddéleni ndzvu oznaceni

const markerContent html
.split(new R [1-6]+>")) [ 1

content.title

content.t

Zdroj: (Khoroshavin, 2021)

UZivateli je zobrazena informaci o oznacenich. Po kliknuti na oznaceni — jako polygon
nebo znacka se otevie modalni okno od Bootstrap, ve kterém je zobrazena informace
z databaze pro konkrétni oznaceni, uvedené spravcem systému.

Obrazek 4: Script zobrazeni nazvu a modalnlho okna s informaci
function onEachFeature

yer.on( ‘mouseover”,
e.target.openPopup();

yer.on{ 'click”, => I
${'#madalﬂqd ]

Zdroj: (Khoroshavin, 2021)
DISKUSE

mplementovany systém byl nasazen a byl otestovan. Vlastni testovani systému
bylo provddéno v dobé vyvoje a také po findlnim ukonéeni. Testovany byly vSechny
pozadované funkce systému podle zadani. Béhem testovani se nevyskytly Zadné
problémy a chybové stavy systému. Divodem pro Uspésné testovani je dobre popsané
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zadani a spravny navrh feSeni. Systém je nasazen na obecnim Uradé Hodice, kde slouzi
pro shromazdovani informaci o historii obyvatel jednotlivych domi. Tyto informace
budou v rdmci projektu ziskavat Zaci mistni Skoly.

ZAVER

oznacené oblasti mapového podkladu je plné funkéni. A to jak s mapovym

podkladem OpenStreetMap, tak s bitmapovym podkladem historické mapy. Reseni
s pouzitim OpenStreetMap umozriuje polohovani mapy, pfiblizeni nebo oddaleni. Redeni
s bitmapovou mapou (obrazkem mapy) umozni vybrat dalsi zdroje map.

Ovéﬁli jsme poutziti funkci API. Nas redakéni systém pro vkladani vice informaci
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HOW TO INSERT
EXTENDED
INFORMATION INTO
THE MAP BACKGROUND

ABSTRACT

Map services offered through web map
portals (such as OpenStreetMap, ArcGlIS,
Google Maps, mapy.cz, etc.) offer a number
of interesting functions for searching for
objects, routes, but also for searching
for information related to objects (such
as restaurant opening hours). Thanks to
these possibilities, map portals are used by
common users and are gaining more and
more popularity. The major limitation of
the mentioned map portals is the possibility
to use only one unformatted text and one
image. The article presents a method how
to gain access to further options by means
of API functionalities and shows the use
of extended capabilities of map portals
(or map layers) that can be achieved using
APl functions. The functions are used
in a created editorial system, which is
unique in its solution. OpenStreetMap,
which has a suitable APl and is also free
for commercial purposes, was chosen for
the implementation. The created editorial
system allows you to administer the map
background (e.g. to view, create, edit, and
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delete map objects), to define extended
information in the map layer, and to
define text data in the form of formatted
text and image information for a point on
the map. The presentation of the listed
map portals is another part of the paper.

KEYWORDS:

Map API, OpenStreetMap, Content
Management System, web map,
interactive map management
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